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-  Brevicon' 21-Day tabiets 
(norethindrone 0.5 mg. with ethinyf estradiol 0.035 mg.) 


Brevicon' 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O C.s are indicated for the prevention of pregnancy. The drop- 
out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON. appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders. and ir- 
regularities was also somewhat higher. dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons ajtributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure tof@stro- 
gen. The O.C. product prescribed for any given patient should be that pf@duct 
which contains the least amount of estrogen that is compatible with an ac- 


e Ceptable pregnancy rate and patient acceptance. It is recommended that new 


acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 

CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No 
5). 2. Thrombophiebitts or thromboembolic disorders. 3. A past history of 
deep vein th'Ümbophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. O.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
suspected estrogen dependent neoplasia. d. Benign or malignant liver tumor 
which developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 


diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction. liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of O.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of m factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O C s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
O.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
pue must be given serious consideration. (The estimates are based on 

ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an qnalysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
‘including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest. however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
O.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age. smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100.000: 
ages 35-44 — 33/100.000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women. in those with a long duration of use, and in cigarette 
Smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age. smoking, and dura- 
tion of use. nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g.. thromboem- 
bolic and thrombotic disease in the case of Ü C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 





childbirth, with the exception of O.C.s in women over 40 who smoke. (The: 


rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 

TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
women are: 
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The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for myocardial infarction. 
is further increased by hypertension, hyperlipidemias. obesity, diabetes. or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O C s: 
TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of O C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A — Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 

thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 

increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 

weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions’ There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 

gradual, partial or complete loss of vision; onset of proptosis or diplopia; 

papilledema; or retinal vascular lesions; and institute appropriate diagnostic 

and therapeutic measures. Carcinoma: Long-term continuous administration 

of either natural or synthetic estrogen in certain animal species increases the 

frequency of certain adenomas, benign or malignant, such as those of the 

breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 

risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 

use of estrogens in postmenopausal women who took estrogen replacement 

medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 

first given, polycystic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 

users of conventional combination or progestogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 

risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a greater risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 

users. One other study indicated an increasing risk of breast cancer in women 

taking menopausal estrogens. which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 

was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary. there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal wep appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4 

Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman s 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen’. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5 

Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestro! (from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O C.s, 
in pue In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 

utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 

in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that — and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
Sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 

two consecutive periods, pregnancy should be ruled out before continuing 
the — sp regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 


mendation. The administration of progestogen-only or progesto en-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 
bladder disease in users of O.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increasec risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O C s. 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women, hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, kg nn discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding. spotting, and missed menses are frequent reasons 
for patients discontinuing O.C s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual ap sre § 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolongec, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-O.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
physical examinations should include special reference to blood pressure. 
breasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a genera! rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution. and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention. such as convulsive 
disorders, migraine "eger asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
O.C. therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased UL poseer excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS O.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid. ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, p 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. O.C.'s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g.. quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis. mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The Á— adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness. enlargement, and secretion), intcl- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 


possible diminution in lactation when given immediately postpartum, cho- , 


lestatic jaundice, migraine, increase in size of uterine Jeiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndfome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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The world’s leading test for 
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Entire Colon— 


Hemoccult® test or colonoscopy 


PET 


Routine digital examination 
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Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 

discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 





Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinylestradiol 
or =50 mcg. mestranol is «1/100 woman-years. With —35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk —One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on <50 mcg. estrogen. 


Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease. myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding: markedly impaired liver function: past or present, 
benign or malignant liver tumors. 


Warnings 









Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, 
gallbladdey disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
igformation relating to these and other risks. 


1. Thromboembolic disorders and other vascular problems —Increasec risk of thromboembolic and thrombotic 


disease associated with OCs is well established. A British Study showed increased relative risk for fatal venous 
thromboembolism, ? British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders —In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that. since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: "A 
Statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk.” They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 

jon —An increased risk of MI associated with OC use was reported in Britain. as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higherthe MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without: for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative riSk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 










Aged 30-39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 2.6 62.0 15.9 
>15 cigarettes daily 13.0 5.1 78.7 31.3 
« 15 cigarettes daily 47 09 28.6 5.7 
Nonsmokers 1.8 1.2 10.7 7.4 
Smokers and nonsmokers 54 1.9 32.8 11.7 
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Risk of Dose —Reports of thromboembolism after use of OCs with —50 mcg. estrogen received by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class. light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Risk is: A—very high, B — high, C — moderate, D — low. Age — —30 30-39 -40 
Heavy smokers (= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D C.D C 
Nonsmokers, with predispositions C C.B BA 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g., 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision: proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 
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cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g, irregular bleeding before OCs, polycystic ovaries) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2—4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
Suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules. 
fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical dysplasia. 4. Hepatic adenomas, 
hepatomas. hamartomas. regenerating nodules. focal modular hyperplasia. hemangiomas - hepatocellular 
carcinoma. etc. have been associated with OCs. In 1 study OC formulations with high "hormonal potency were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses: up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful: liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring — Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones. including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously, It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy s 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
B. Gallbladder Lue risk. surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in study; 
it appeared in 6—12 months’ use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the Sth year it is 212—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
cr fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irregularities — 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BIB as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. "2. Breast feeding — OCs may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions —Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests: increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T4); decreased T° 
uptake, unaltered free T*; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients —see patient 
labeling. Drug interactions —OC effectiveness may be decreased and more BTB occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions —Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding: congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome. neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasts, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
Chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage —Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 


Important note —Full prescribing information should be consulted prior to use and is available on request. 
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IN THE SURGICAL MENOPAUSE: 


| . Possibly the 

ull most convincing 
reasons for using 
Premarin 











„are the years 
after surgery 


oevere vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 





to prevent the progressive debilitating effects of prolonged estrogen deficiency. 


For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMAHIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 


patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 


PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS USP) 

O3 mg/00625 mg//1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrogens Tablets have been evaluated as probably effective for postmenopausal osteqporosis. 
See last page of this advertisement for prescribing information. 










BRIEF SUMMARY - Yt vee. ` EP Lévis 
_ (FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 

PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 





* 









1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
Symptoms should be utilized and medication should be discontinued as soon as 
possibje. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogensare 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
| developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated as not greater than 4 per 1000 exposures.' 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
| been found to have vaginal adenosis.5- '? epithelial changes of the vagina and cervix. 
_ Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
. Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
. defects.'?-'5 One case control study'* estimated a 4.7-fold increased risk of limb 
| reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
_ hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
_ tion). Some of these exposures were very short and involved only a few days of treatment 
| The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
| less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
_ | in an attempt to treat threatened or habitual abortion. There is considerable evidence 
= | that estrogens are ineffective for these indications, and there is no evidence from well 
. .. | controlled studies that progestogens are effective for these uses. If PREMARIN is used 
| during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potentia! risks to the fetus, and the advisability of pregnancy 
continuation. 

























































^ Cu DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
. contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It contains. 
estrone, equilin, and 17a-dihycroequilin, together with smaller amounts of 17a-estradiol, 


Te equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

ffective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions ) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

* 4.Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
ae AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNING)J. 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium. 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 





















| CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 

f selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 

> dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 

: ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
` ciated with previous estrogen use (except when used in treatment of breast or prostatic 

Ne malignancy). 

" WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, '” although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
With a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens. '’ 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives. 33.?4 If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 

: thromboembolic disorders, or in persons with a history of such disorders in association with 
. estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
_to treat cancer of the prostate and breast, have been shown'5 to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
MA win any of the thromboembolic anc thrombotic adverse effects should be considered a 
clear risk. : 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.?5 Increased blood 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma. 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
shoulc be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted..If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin ‘TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration 
As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness. enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness. mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (ég. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 25 to 7.5 mg daily in 
divided doses, for 20 days. During the las: five days ofestrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance. adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancerin appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of.100 No 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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IN BRIEF: 


Indications and Usage—LO/OVRAL * is indicated for the prevention 
of pregnancy in women who elect to use oral contraceptives (OC's) 
as a method of contraception. 

Contraindications— OC s should not be used in women with 
any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders. 

3. Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. 

9. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding. 7. Known 

or suspected pregnancy (see Warning No. 5). 

Warnings 


Cigarette smoking increases the risk of serious i, 
cardiovascular side effects from oral contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information 
relating to these risks. 



















1. Thromboembolic Disorders and Other Vascular Problens —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke. both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 

CEREBROVASCULAR DISORDERS—In a collaborative American 
Study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
Stroke was 2.0 times greater in users than nonusers and the risk of 


thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 


MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 


' previously suspected association. These studies, conducted in the 


K. found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes. history of 
pre-eclamptic toxemia) the higher the risk of developing MI. 
regardless of whether the patient was an OC user or not. OC's. 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however. 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but perhaps to a lesser extent. 

RISK OF DOSE— In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis. is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This pell has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100.000; ages 
35-44—33/100,000; ages 45-49—140/100 000), risk being 
concentrated in older women, in those with long duration of use. 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use. nor to 
compare effects of continuous vs. intermittent use. Although the 
Study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g., thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia. 
obesity, diabetes. or history of pre-eclamptic toxemia. and especially 
cigarette smoking. Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion. retinal thrombosis. and 
mesenteric thrombosis). Should any of these occur or be suspected. 
the drug should be discontinued Mo react A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
been reported in OC users. 

If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 

2. Ocular Lesions— There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision: onset of proptosis or diplopia: 
papilledema: or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 

3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 
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and malignant. in dogs. In humans, 3 case-control studies have 
reported an increased risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women. 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g. irregular bleeding 
at the time OC's were first given, polycystic ovaries). nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Reduced 
occurrence of benign breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is. 
nevertheless. essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out ir dci: Women with a strong family 
history of breast cancer or with breast nodules. fibrocystic disease, 
or abnormal mammograms should be monitored with particular care 
if they elect to use OC's. 

4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal iem were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare. it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 

to this type-of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects 

in Offspring. and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents— during early pregnancy may seriously amage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 

of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
type of ape such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such span women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-told 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications. 

and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that. for any 
patient who has missed 2 consecutive prion. pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period. 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus, and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal 
bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease— Studies report increased risk 

of surgically confirmed gallbladder disease in users of OC's 

and estrogens. In one study, increased risk appeared after 

2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 

12 months’ use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in 
glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason. prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to 
be defined. 

8. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women. 
hypertension may occur within a few months of beginning OC s. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and may be no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however. with 
longer exposure, and in the 5th year of use is 21? to 3 times the 
reported prevalence in the 1st year. Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 

9. Headache— Onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent. 
persistent, or severe. requires discontinuation of OC's and 
evaluation of the cause 

10. Bleeding Irregularities— Breakthrough bleeding. spotting, 
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and amenorrhea are frequent reasons for patients discontinuing 
OC's. In breakthrough bleeding, as in all cases of irregular 
vaginal bleeding, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
Out pregnancy or malignancy. If pathology has been excluded. 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation. 
possibly prolonged, may also occur in women without previous 
irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding— OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's: effects. 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
Organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious ap Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome. 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice ae pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC s: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding globulin (TBG) 
leading to increased circulating total-thyroid hormone. as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased. 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient— See Patient Package Labeling. 
Drug Interactions — Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been Suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy— Category X. See Contraindications. Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
a disease, benign hepatomas, congenital anomalies. 

ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, erp the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal Symptoms (such 
as abdominal cramps and bloating); breakthrough b eeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement. 
and secretion; change in weight (increase or Fines change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression: reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
(steepening), intolerance to contact lenses. 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism. loss of scalp hair, 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 
Acute Overdose— Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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Therapy of vaginismus by hypnotic desensitization 


KARL FUCHS, M.D. 
Haifa, Israel 


Fear and arixiety are of tremendous importance in the production and: maintenance ofa symptom. 
Vaginismus, as a reaction of avoidance of an anxiety-producing situation, is readily amenable to 
treatment by systematic desensitization. This may proceed mainly in two Ways: "in vitro" or "in 
vivo." In order to strengthen and speed up the derisensitization process, we used hypnotic 
techniques in a ‘dynamic approach. The "in vitro" treatment proceeds with imagery, under hypnosis, 
of an "anxiety hierarchy" of increasingly erotic and sexually intimate situations: which will be 
reproduced at home with the partner, until sexual intercourse is achieved. In the “in vivo” method 
the patient learns self- -hypnosis and then inserts in the vagina first a finger, and then Hegar dilators - 
-of gradually increasing sizes. The partner, the patient, and the physician will then successively 
proceed to insertion, forming a team-referred work situation. This continues until the "female 
superior position," practiced first with the largest dilator, is reproduced at home by intercourse. : 

` Between 1965 and 1974 we treated 71 women with this method. Good results were obtained in 16 
of 18 by the "in vitro" technique and in 53 of 54 by the "in vivo" technique. One patient was 
referred from the "in vitro" group to the "in vivo" group. In follow-up of 2'to 5 years there was no 
relapse or symptom substitution. (AM. J. OBSTET. GYNECOL. 137:1, 1980.) 


P4 


VAGINISMUS, a common cause of unconsummated entry into the vagina is impossible or extremely 
marriages, is defined as a condition in which penile difficult because of an involuntary contraction of the 
muscle around the outer third of the vagina with the 
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Anatomically, the genitalia of the vaginismic woman 
are normal. However, whenever penetration is at- 
tempted, the vaginal introitus literally snaps shut so 
tightly that intercourse is impossible and even vaginal 
examinations must frequently be conducted during 
anesthesia. This clinical entity involves all components 
‘of the pelvic musculature investing the perineum and 
outer third of the vagina. Physiologically, these muscle 
groups contract spastically as opposed to a rhythmic 
contractual response to orgasmic. experience. This 
spastic contraction of the vaginal outlet is à completely 
involuntary reflex, stimulated by imagined, antici- 
‘pated, or real attempts at vaginal penetration. 
Vaginismus is not necessarily associated with general 


sexual or orgasmic inhibition. Many women who seek . 


treatment for vaginismus are sexually responsive. They 
may be orgasmic on clitoral stimulation, enjoy sexual 
play, and seek sexual contact, as long as this does not 
lead to intercourse. 

Because this disorder makes intercourse impossible, 
vaginismus is seldom tolerated lightly. The condition 
‘may have a devastating psychological effect, not only 
on the woman but also on her husband. The woman is 
usually caught in the dilemma of wanting to be helped, 
on the one hand, and of being frightened of the cure, 
on the other. The man’s reaction to his wife’s dysfunc- 
tion will vary, depending on his psychological and sex- 
ual vulnerability. He may merely be frustrated by his 
inability to penetrate his wife, or he may experience 
her dysfunction as a rejection. His own ability to func- 
nòn sexually may remain intact but frequently the hus- 
band of a vaginismic patient develops secondary impo- 
.ience as a reaction to his wife's disorder. 


Types of treatment of vaginismus 


Different kinds of treatment of this condidos have 


been proposed and these treatments are rooted in. 


different theoretical points of view about the patho- 
zenesis. . 
Surgical defioration. In the past this was the most 
frequent treatment based on the assumption that the 
symptom was an expression of the fear of defloration. 
This kind of treatment is unsuccessful in the majority 
of cases. However, in some specific casés, its validity 
may always be reconsidered. Its use may eventually be 
of value in women who think in a very concrete way 
and where other techniques have failed. Generally, the 
application of surgical treatment is useless and can 
produce an intensification of the symptomatology be- 
cause of the traumatic situation involved and the dis- 
appointmeni caused by the lack of therapeutic results. 
We believe that these patients received, in addition to a 
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perineovaginal scar, an even more pronounced psycho- 
log-cal scar." l 

Fsychoanalysis and anstytically oriented psycho- 
therapy. Taking into consideration the theoretical 
premises of psychoanalysis, one must consider vagi- 
nismus as a symptom of faulty. psychosexual develop- 
meat. Therefore, therapy should be aimed at uncover- 
ing the inner conflicts and dynamic processes, vaginis- 
mus being their somatic translation. Undoubtedly the 
anzlytic treatment of vaginismus can be successful; 
however, it is an enormously time-consuming proce- 
dure both for the patient and for the therapist. 

Vaginal dilation. Vaginal dilators of increasing size 
were used with controversial results, depending on the 
context of the procedure, with or without Kegel's 
exercises. Vaginal dilation techniques do not cause me- 
chamical dilation or relaxation of the introitus in the 
absence of scars and stenosis. The normal introitus 
does not need stretching when it already has that ca- 
pacty during relaxed examination or anesthesia. Vagi- 
nal Jilation is a physical behavior modification process 
anc; when used with dilators which progress gradually 


in sze from very small to very large, allows the woman 


to lhecome desensitized to objects in the vagina. (She 
alsc learns that this can be accomplished without pain.*) 

V/e believe that vaginismus constitutes a medical 
emergency and should be treated as such. There is a 
pos:ibility of the following negative occurrences: (1) 
danger of fixation of the symptom, which can bring the 
patient to a situation where the establishment of ma- 
ture heterosexual relationships will not become possi- 
ble; (2) conditioning of the partner to faulty sexual 
intercourse; (3) disruption of mar ital relationship and 
danger of dissolution of the marriage; (4) development 
of pathológic reactions of the patients involved, such às 
guiE feelings or a depressive state (frustration by their 
failure to achieve what "every simple animal is able to 
do,” as put by one of our patients). 

Ii not secondary to organic dyspareunia, vaginismus 
is symptom of faulty psychosexual development 
which generates a phobic process: phobia to the pene- 
trat on of a foreign body into the vagina. As Wolpe and 
asscciates® !? pointed out, fear and anxiety are tremen- 
dously important in the production and maintenance 
of a symptom. Vaginismus, being a reaction of avoid- 
ance of an anxiety producing situation, is readily 
amenable to treatment by systematic desensitization. 

During a 10-year period, 1965 to 1974, we treated 71 
women suffering from severe vaginismus. Most of 
these patients had been suffering for more than 2 years 
and.a few from 5 to 7 years. All had been treated previ- 
ously by gynecologists and psychiatrists for long peri- 
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ods of time without results. A large proportion had 
undergone surgical dilatation of the hymen and vagina 
and several had undergone plastic surgery. 


Management 


We use systematic desensitization under hypnosis 
and this may proceed mainly in two ways: “in vivo” or 
“in vitro.” E 

The first one or two sessions with the couple are 
identical in both methods. A careful history is taken in 
conjoint and individual sessions. Myths and fallacies 
about sexuality and hypnosis are dispelled. The in- 
voluntary nature of vaginismus is explained and pelvic 
models and diagrams are used for this purpose. Hyp- 
nosis and self-hypnosis are discussed as a learning pro- 
cess and systematic desensitization is explained. The 
doctor-couple relationship which is established will 


then have great importance during actual therapy ses-. 


sions. The couple is asked to refrain from any attempt 
at intercourse until otherwise instructed. From here 


on, the approach is different between the two methods . . 


except for the fact that the hypnotized patient will 
communicate her feelings of relaxation by lifting her 


right arm and feelings of anxiety by lifting her left arm: 


(ideomotor signalling). 

The "in vitro" technique, after the first one or two 
sessions dedicated to history taking and forming an 
adequate relationship with the couple, proceeds by in- 
ducing a deep trance and, if possible, hallucinations. 
An "anxiety hierarchy” is presented to her imagination. 
A typical stimuli hierarchy under hypnosis could pro- 
ceed as follows: We ask the patient to imagine herself at 
the beach or mountains in the company of ber hus- 
band, in a pleasant and relaxing situation. Then she is 


asked to imagine herself returning home, resting, and _ 


having a pleasant chat, after which they both feel tired 
and go to sleep. At the next session, after repeating the 
initial scenes from the previous session, we start pre- 
senting gradually increasing erotic scenes: "Imagine 
yourself stroking and kissing your husband"... 
"Imagine caressing and fondling each other over the 
whole body while dressed." . . . "Imagine you and your 
husband undressing and caressing while both of you 
clearly decide to do just that, without proceeding to 
intercourse." ... "You feel good, relaxed, and able to 
enjoy it." Between suggestions it is important to allow 
the patient enough time to work herself into the sug- 
gested situations. At the next session the previous 
scenes are repeated and continued, and erotic stimuli 
are increased in the following sessions until the patient 
is able to imagine full penetration of the penis into the 
vagina without fear and anxiety. The patient is asked to 
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reproduce in reality, at home between sessions, the sit- 
uations with her husband.that she imagined during the 
preceding, session. Thus, her achievements are con- 
tinually reinforced in a practical situation. Her self- 
esteem and self-confidence are continually increasing. 
The husband’s full cooperation is essential. Inter- 
course, generally successful at the end of such a hierar- 
chy (8 to 10 sessions) will continue in the female su- 
perior position for the first weeks. 


iilustrative case 


A 23-year-old woman had been married for 2 years 
without consummation of marriage due to her active 
resistance to any attempt at sexual intercourse, because 
of "fear of pain." She was born and brought up in a 
kibbutz and had received a liberal sexual education. No 
traumatic sexual experiences in the past were reported. 
She denied any difficulties in the family setting (par- 
ents and three sisters) and speaks warmly about the 
close family relationship. After 1 year of marriage, she 
decided to consult a gynecologist and surgical 
defloration was performed during anesthesia with no 
results but further disappointment and frustration. 
Under the pressure of the gynecologist and her family, 
she finally agreed to a psychiatric consultant who suc- 
ceeded in lowering her resistance and fears of "psychi- 
atric treatment" and "hypnosis." The patient was then 
referred to us. It should be mentioned that she re- 
ported claustrophobia, a phobia to dissection of 
chicken and fish, and a phobia to childbirth pictures. 

First session: History; free discussion of sexual dif- 
ficulties; and establishment of therapeutic relationship. 

Second session: Explanation of relaxation, hypnosis, 
and principles of desensitization. 

Third session: Induction of hypnosis with muscular 
relaxation and imagery and visualization of suggested 
noncommittal material. | 

Fourth session: The stimulus hierarchy was pre- 
sented under hypnosis. 

1. Imagery with the husband at the beach 
2. Imagery returning home 
3. Imagery in bedroom—talking 
Fifth session: Repetition of points 1, 2, and 3 from 
Session 4. 
4. Caressing— petting—embracing 
5. Imagery and visualization of love play 
6. Imagery and visualization of undressing 
7. Imagery and visualization of going to bed 

Sixth session: 

8. Imagery and visualization—in bed with husband 
9. Imagery and visualization of husband's body 
and sexual organs 

10. Friction of sexual organs 

Seventh session: Repeat | through 10. 

11. Imagery and visualization of introduction of 

head of penis 
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Eighth session: Repeat 1 through 11. 

12. Imagery and visualization of complete inter- 

course with full penetration 

Ninth session: Repeat 1 through 12. 

After the ninth session, the patient informed us that 
she succeeded in having full sexual intercourse with 
satisfaction. She also informed us of the complete dis- 
appearance of her other three phobias (claustrophobia, 
phobia to the dissection of chicken and fish, and phobia 
to childbirth pictures). 


The patient treated by the "in vivo" method will be 
hypnotized and will be learning self-hypnosis. She is 
then instructed to practice autohypnosis every other 
day at home and while being seen in.our office. She is 
told that gynecologic examination will have to be per- 
formed during one of the future sessions in order to 
rule out any organic causes of her dysfunction. This is 
2urposefully delayed until a better relationship with 
ner physician has been established. She will generally 
ask for the examination and this will proceed by.a spe- 
cial technique. The patient, while on the examining 
table, proceeds to self-hypnosis, after which bimanual 
examination is done with one hand on the lower abdo- 
men and the second only pressing against the vulva 
without actually penetrating into the vagina. After 1 or 
Z minutes she is informed that "the examination is 
cver" and she is asked to insert her own finger into the 
vagina, which she readily does. She is then shown a 
prelubricated set of Hegar dilators and asked to choose 


the one comparable with the width of her finger and to ~ 


insert it into the vagina. The physician then asks for 
her permission to insert it a number of times and, in 
doing so, switches to a larger dilator without the pa- 
üent's being aware of the switch. She is then asked to 
check again and again the depth to which she can pene- 
trate into the vagina; she is asked to check the depth 
rzther than the width of the instrument. The couple 
are given the largest Hegar dilator used in this particu- 
lar session for further "homework" and both will suc- 
cessively proceed to vaginal insertion after the wife's 
self-hypnosis. Involving the husband as an active par- 
ticipant in therapy provides an important step in 
deepening their relationship and in positively condi- 
tioning the wife toward an early achievement of post- 
treatment pleasurable (even orgasmic) coital union. In 
8 to 10 sessions the patient is able to insert, with ease, a 
No. 28 Hegar dilator and is asked to insert it in a fe- 
male superior position, first in the office and then at 
home. Following this, she is informed that she may 
proceed to actual penile vaginal penetration in the 
same female superior position, by inserting her hus- 
band's penis as she did with the largest Hegar dilator. 
The husband is asked to be passive and allow his wife to 
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assume the active role. This generally succeeds and the 
comple is instructed to continue intercourse in the same 
po:ition for the coming 2 to 3 weeks. Being active, the 
wike automatically prevents the previously dreaded 
image of an "attacking husband.” The self-esteem anc 
sel-confidence gained during therapy will thus be 
further reinforced by successful intercourse. The fol- 
lowing two cases are typical examples: 


Case reports 


t 


Gase No. 1. A couple who were new immigrants 
from North Africa and had been married for 2% years, 
were referred to us by their family general practitioner. 
The husband, a 28-year-old technician, made a good 
impression, displayed a quiet character and a high in- 
tellectual level. He was most cooperative and obviously 
ver- much in love with his wife. The wife was a pretty 
19-rear-old professional model, with a normal medical 
and gynecologic history. Since their marriage, they had 
not experienced real coitus. After several attempts, the 
husoand abandoned further trials because of the "pain 
it caused his wife:" 

A. the first interview, the wife displayed anger and 
resentment that she should be considered the partner 
at fault. Upon these findings we decided to treat her by 
permissive passive induction and gradually pass to an 
authoritative method. In this case, induction was 
taught in a group of women preparing for natural 
chilcbirth by self-hypnosis, and she was instructed to 
praczce this technique at home. At the end of her sec- 
ond visit, the hope was expressed by us that gyneco- 
logic examination would take place at the next or 
subsequent visit. The patient cancelled the next ap- 
poin ment but she did eventually come and request 
exar ination. The usual form of treatment followed 
with zood results. 

Case No. 2. This highly intelligent couple had been 
marred for 7 years. Six years previously, the woman 
undecwent hymenectomy during general anesthesia 
and since then experienced fear of gynecologists. 
While in Africa, she enlisted the help of a witch doctor 
who .upplied her with certain. amulets. At the first 
meetimg, she appeared with a series of amulets around 
her neck and in her hand she carried a statuette of 
Astar e, goddess of fertility. She immediately informed 
us thzt she knew that doctors could not help her but 
had come to please her family who were concerned 
about her childlessness. While we were writing her gy- 
necolcgic history, upon hearing the word "menstrua- 
tion," she clutched her fists and tears appeared in her 
eyes. During the first three meetings, we explained the 
methcd of treatment. At the fourth meeting, the pa- 
üent vas brought to a medium hypnotic trance and 
learned the technique of autohypnosis. We must point 
out that she cancelled several appointments (perhaps 
she wes afraid of the success of the hypnosis). At the 
follow ng meeting, she agreed to a vaginal examina- 
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Table I. Results of treatment of vaginismus 
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No: Followed up 
of patients Z5 years Orgasmic response 
“In vitro” method 18 16 D 16 16 
"In vivo" method 517 53 - 1 49 49 
Total T27 59 ] 2 65 65 ° ] 
*Includes one patient from the "in vitro" group. 
Comment 


tion. An interesting fact is worth mentioning: While in 
a self-hypnotic trance, at the moment she spread her 
legs, she crossed her fingers and only when we in- 
formed her that "the examination was over" did she 
hnally relax her fingers. We do not know exactly how to 
explain this point; either it is a substitute for the con- 
traction of the thighs or an infantile superstition “to 


cross the fingers" in the hope of success. During this. 


meeting the patient learned to insert a finger in the 
vagina, followed by the introduction of a 9 mm dilator 
(Hegar 9). 


Within 3 weeks she notified us of a successful coitus - 


and orgasm. Now she has two children of her own and 


continues to have normal married life. 


Results 


By the “in vitro” systematic desensitization method 
hypnosis, we were able ‘to deal successfully with 16 of 
18 patients in a relatively short time (Table I). One 
patient, who did not achieve full penetration, was re- 
ferred for further treatment by the “in vivo” technique. 
Another patient discontinued treatment. Of 17 pa- 
tients treated by the “in vivo” technique, 16 were fol- 
lowed up for a period of 2 to 3 years. 

In our series of 54 patients treated by the “in vivo" 
technique, 53 were successfully treated and one dis- 
continued treatment after the first few sessions. Of the 
53 patients treated by this technique, it was possible to 
follow up 49 patients for a period of 2 to 5 years. 

On follow-up, all successfully treated patients (in 
terms of both the "in vitro" and the "in vivo" tech- 
niques) maintained a normal sexual adjusunent, and 
none showed evidence of symptom substitution. Fur- 
ther 65 patients reported having orgasm most of the 
time during their sexual in:ercourse. 

Our impression is that our "in vitro" and "in vivo" 
methods with hypnosis have considerably shortened 
the treatment time with good results. This treatment 
will succeed in a large number of cases, even compli- 
cated ones, where the more sophisticated means of psy- 
chotherapy have not given any results. It is obvious that 
by hypnosis we are not treating the root of the psycho- 
logical problem, if and when it exists. But we are able to 
bring the couple to lead a normal sexual life, without 
pain, and, if deeper problems are absent, even to nor- 
mal orgasm. 


The term "vaginismus" was first introduced. by 
Huguier, in 1834, as the title of his M.D. thesis; 
Dupuytren, in 1839, introduced the term dyspare- 
unia.” Vaginismus is a psychogenic phenomenon that 
expresses itself by spasm of the muscle of the vagina, 
starting with slight contraction at the beginning of in- 
tercourse, to extreme cases in which the spasm causes 
severe pain, adduction of the thighs, and opisthotonos 
and does not allow the introduction of the male sex 
organ or even a fingertip into the vagina.? 

Most women who exhibit vaginismus believe that 
"they are too small inside" and they are during the time 
the spasm exists. While vaginismus may serve the un- 
conscious purpose of keeping out the penis, it should 
be noted that true vaginal spasm cannot be produced 
voluntarily and so cannot consciously be used by 
women to avoid intercourse. 

Dawkins and Tavlor,! divided these women into two 
groups. The first group consists of those who have not 
succeeded in reaching sexual maturity. Here the doc- 
tor's functions are to help the woman integrate her 


sexual organs into her body and to feel herself as a 


complete human being and to enable her to control her 
whole body. Women with personality disturbances and 
nonconsummation of marriage are included in the sec- 
ond group. These patients, although they seek help, 
resist treatment. There are various opinions regarding 
etiology. Frank,” sees vaginismus as a defense mecha- 
nism against sex for such reasons as fear of pregnancy, 
feelings of nausea, a broken engagement, the discovery 
of a physical defect in the husband after marriage, or 
denial of womanhood. Other factors are lack of consid- 
eration or attention during foreplay to sexual union or 
halitosis, which cen be the basis of an aversion toward 
the husband and subconsciously the beginning of sex- 
ual resistance and defense. In some cases the husband 
symbolizes the "father type" and the wife "feels that sex 
with him would be incest." 

Before it was correctly identified as a conditioned 
response, vaginismus was considered to constitute a 
hysterical or conversion symptom, being conceptual- 
ized as a symbolic expression of a specific unconscious 
intrapsychic conflict. Some authorities still believe that 
women who suffer from vaginismus are envious of and 
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hosule toward men and harbor an unconscious wish to 
castrate them. These clinical formulations postulate 
that penis envy is a universa? phenomenon which 
emerges during the phallic phase of a young girl’s de- 
velopment. According to this theory, if the girl does not 
resolve her “penis envy,” she is likely to' develop vagi- 
nismus in later life. This symptom is explained as the 
physical expression of the woman's unconscious wish to. 
frustrate the man's sexual desires or, more specifically, 
of her wish to "castrate" him in revenge for her own 
“castration.” It follows that psychoanalytically oriented 
approaches to the treatment of vaginismus attempt to 
foster the patient's awareness of her hypothetical un- 
conscious hostility toward men and the resolution of 
tke conflict from which it derives. According to 
Singer-Kaplan,!! reports on the results of this form of 
treatment have been poor and have never been made 
available. 

Dawkins and Taylor,! believe that the husband plays 


a significant role. Seventy percent of the husbands dis-: 


play a weak character, are too solicitous, and are prone 
to desist immediately when the wife displays some signs 
of suffering. Very often the problem includes impo- 
tence or premature ejaculation. In this case, the woman 
desires sex but abstains because "she does not want to 


blame her husband." Malleson? considers the vaginal 


contractions before contact as the same defense mech- 
anism as blinking the eye before touching it. ‘In both 
cases, the phenomenon is a conditioned reflex. Accord- 
ing to Malleson,* a majority of these women aad sup- 
positories inserted or enemas during childhcod. The 
girl who suffered from these actions will react by fear 
and contractions, first in childhood. to the instinctive 
and unclear idea of intércourse and afterward, in ma- 
turity, to the act itself. As is well known, the earlier the 
trauma appears in childhood, the stronger its influence 
on the personality of the woman in maturitv. Every 
sexual attempt or gynecologic examination revives the 
childhood trauma. The woman subconsciously thinks 
of it as an attack and defends herself by vag:nismus. 
This means that the doctor must behave in a kind but 
firm manner. He must not insist on examining the pa- 
tient but do so only with her permission. 

Masters and Johnson? added to the list of etiologic 
factors the psychosexual inhibiting influence of exces- 
sively severe control of social conduct inherent in 
religious orthodoxy, as well as possible homosexual 
orientation of the female partner. As opposec to the 
psychoanalytic viewpoint, which postulates a specific 
etiology of vaginismus, Masters and Johnson? have 
concluded from their clinical experience in this area 
that this dysfunction may be caused by a variety of 


psychological and social factors, such as a strict reli- 
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gious upbringing, the husband's impotence, and the 
psychological effects of rape experiences. Causative 
factors cited by other authors include "ignorance and 
misinformation that lead to fear and pain and hence to 
physical withdrawal" and sexual guilt caused by deeper 
sexual conflict which leads to fear of punishment." 

À variety of factors may play a role in the etiology of 
this syndrome, by virtue of the fact that they cause pain 
or fear to become associated with coitus. First among 
these factors.is physical pain on intercourse. Some vag- 
inismic patients had previous pelvic disease or trau- 
matic pelvic examinations. Others were raped at an 
early age or had been subjected to brutal sexual experi- 
ences which were painful and frightening. Fear of men 
and ignorance about sex and childbirth, leading to an- 


ticipation of injury, may set the stage for vaginismus. | 


Many patients come from homes in which rigid and 
restrictive attitudes evoked guilt and anxiety about 


. sex.? Not uncommonly, unconscious neurotic conflicts 


and unrealistic fantasies of injury by the phallus play a 
role in the genesis of vaginismus." In other cases, the 
patient’s hostility toward ‘and fear of her husband 
seemed to be a contributory factor. But in some pa- 
tients no clear-cut traumatic event or psychic conflict 
can be elicited." 

We should emphasize here the contribution of 
Wolpe and colleagues? '° to the importance of the role 
of fear and anxiety in production and maintenance of a 
symptom. Vaginismus may be viewed as an avoidance 
reaction to an anxiety-producing situation. Systematic 
desensitization then becomes the treatment method of 


‘choice for these patients. This kind of treatment has 


proved particularly successful in dealing with specific 
phobias. '? Similarly, Haslam’ has used decondition- 
ing with relaxation responses and sexual responses in 
treating severe dyspareunia with the aid of increasingly 
large bougies. He reported good results, although 
progress was somewhat slow for some of his patients. 

Our. patients learned self-hypnosis, took an active 
part in the desensitization process, and by so doing had 
a better chance to maintain their self-achieved thera- 
peutic results. 

The importance of the doctor-patient-husband rela- 
tionship cannot be overemphasized. The doctor's gen- 
tle approach to the problem can be a model example of 
sexual ‘communication between the couple. The hus- 


band has to be understanding and supportive during 


the treatment period, becoming a sharing part of the 
wife's progress. Masters and Johnson? actively involve 
the husband in the treatment process by instructing 
him to use the Hegar dilators in the privacy of the 
bedroom with the wife's physical cooperation, at first 
with her manual control and then by verbal directions. 
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Some technical points should be further emphasized: 
(1) Although for the "in vitro" method a light trance is 


perfectly adequate, more rapid results are obtained by. 
deeper trance with hallucinations. It is not necessary . 


for the patients treated by the "in vivo" method to de- 
velop a deep trance. (2) The "gynecologic examination" 
without insertion of examining fingers in the vagina 
(but only by pressing them on the vulvar region) and 
the rather rapid change to larger Hegar dilators during 
the sessions, without verbally informing the patient, 
who is asked only to note the depth (rather than the 
size) reached by the instrument, prevent any possible 
triggering of the phobic symptom. (3) The female su- 
perior position provides the wife with a similar situa- 
tion as practiced during the last stage of therapy; she 
continues to be active and by so doing prevents her 
previously formed image of an "attacking" husband. 
Her self-esteem and self-confidence gained during 
therapy will be further reinforced by her successful 
insertion of the husband's penis. 

We believe that the treatment of vaginismus by 
means of the hypnotic desensitization technique in a 
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and only method by gynecologists trained in medical 
hypnosis. 
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Intravenous prostaglandin E; and 16-phenoxy 
prostaglandin E, methyl peony ae for induction 


of fetal death in utero 


WALTHER S. GRUBER, M.D. 
KURT BAUMGARTEN, M.D.* 


Vienna, Austria 


The efficacy of intravenously administered prostaglandin E; (PGE,) compared to that of 
intravenously administered 16-phenoxy-17,18,19,20 tetranor prostaglandin E; methyl sulfonylamide 
(SHB 286) for termination of fetal death in utero was evaluated in 20 pregnant women from 14 to 38 
weeks' gestation. Ten subjects received 1 ug of PGE, per minute intravenously. This rate of ' 
infusion was doubled at hourly intervals up to 8 ug per minute. Ten subjects received 0.25 ug of 
SHB 286 per minute. This rate of infusion was doübled at hourly intérvals up to 2 ug per minute. It 
appears that the dosage schedules of PGE; and SHB 286 were equally effective in inducing labor. 
Cumulative expulsion rates and mean induction times were similar in both groups. Rates of emesis , 
were low in both groups. Either fever greater than 38.0? C, or shivering, or phlebitis at the site of 
infusion was observed in three patierits treated with PGE, but in no patient receiving SHB 286. (AM. J. 


OBSTET. GYNECOL. 137:8, 1980.) 


ALTHOUGH fetal death in utero (FDIU) is often fol- 
lowed by spontaneous labor within 3 weeks,! prolonged 
retention of a dead fetus can result ina progressive 
decrease in fibrinogen.? This hypofibrinogenemia may 
pose a serious threat to the mother by.causing hemor- 
rhage into vital organs.? The danger of coagulation de- 
fects and the psychological stress associated with carry- 
ing a dead fetus make rapid termination of pregnancy 
advisable, if that can be done sa fely. Induction of labor 
by infusion of oxytocin 1s often unsuccessful because of 
myometrial i insensitivity. However, pr ostaglandins (PC) 
are effective in inducing labor at any gestational age 
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and have been used successfully to terminate pregnan- 
cies complicated by FDIU. Results with intrauterine 
administration of PG are unpredictable, probably be- 


— Cause the permeability of the membranes may be in- 


creased by prolonged retention of a dead.fetus, so that 
abnormally rapid diffusion of intra-amniotic PG may 
occur. Extra:amniotic injection of PG probably results 
in increased rates of infection. Systemic administration 
of PG may be practical, since relatively low doses of PG 
induce labor after FDIU, and side effects are in- 
frequent. Intravenous PG Fpa,” 3 PGE;,* * and vaginal 
PGE;97' effectively terminate FDIU. This study was 
designed to compare the efficacy of intravenously ad- 
ministered PGE, with that of an intravenous infusion 
of a new synthetic PGE, analogue, the 16-phenoxy 
PGE, methyl sulfonylamide (SHB 2867) (Fig. 1), which 
apparently causes few side effects. 12 


*Sulprostone (CP 34089 = SCH 286), 500 micrograms per 
ampule, Pfizer Inc., Groton, Connecticut, and Schering A.G., 
Berlin, West Germany. 
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Materials and methods 


Twenty pregnant women, 21 to 35-years of age and 
14 to 38 weeks’ gestation, who were carrying a dead 
fetus, underwent induction of labor by intravenous in- 
fusion of either PGE, or SHB 286, at the Second De- 
partment of Obstetrics and Gynecology, University of 
Vienna Medical School. The estimated interval from 
the time of fetal death to the induction of labor ranged 
from 1 day to 8 weeks. The causes of fetal death were: 
fetal malformations (2), severe preeclampsia (2), Rh- 
incompatibility (1), bicornuate uterus (1), unknown 
(14). | 

Group I (PGE;). Ten subjects received 14g of PGE, 
per minute intravenously by infusion pump. This rate 
of infusion was doubled at hourly intervals until either 
a regular pattern of contractility was established or a 
maximum of 8 ug per minute was reached. 

Group II (SHB 286). Ten subjects received 0.25 ug 
of SHB 286 per minute intravenously by infusion 
pump. This rate of infusion was doubled at hourly in- 
tervals until either a regulàr pattern of contractibility 
was established or a maximum of 2 ug per minute was 
reached. | 

In both groups the administration of PG was termi- 
nated with the expulsion of the placenta, or 2 hours 
after expulsion of the fetus in cases in which the pla- 
centa was retained or in which the trial was declared to 
be a failure by 24 hours after initiation of administra- 
tion of PG. When the patients requested alleviation of 
pain, they received 75 mg of meperidine (Alodan, 50 
mg/ml, Gerot Pharmazeutika, Vienna, Austria) and 10 
mg of diazepam (Valium, 5 mg/ml, F. Hoffmann- 
LaRoche & Co. AG, Basel, Switzerland) intramuscular- 
ly every 2 hours. Subjects were monitored for signs of 
drug toxicity. Blood pressure, heart rate, and body 
temperature were measured hourly from before ad- 
ministration of the drug to expulsion of the placenta. 
Samiples of brachial venous blood obtained prior to 
administration of PG and after delivery of the fetus 
were analyzed for renal, hepatic, and hematopoietic 
parameters, Intrauterine pressure was continuously 
monitored in duplicate in three subjects of Group I and 
in six subjects of Group 1I, by means of two open-end 
catheters placed either transabdominally or transcervi- 
cally. Tonus was defined as the lowest pressure, in mil- 
limeters of mercury (mm Hg), that occurred between 
contractions. Frequency was defined as the number of 
contractions greater than 6 mm Hg that occurred in 10 
minutes. Intensity was defined as the maximal pressure 
'above tonus that occurréd with each contraction. Uter- 
ine activity was calculated in Montevideo units 
(MU = number of contractions in 10 minutes X mean 
intensity of contractions, in mm Hg, occurring within 
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Fig. 1. 16- -Phenoxy 17,18, 19, 20 tetranor prostaglandin E; 
methyl sulfonylamide (Sulprostone = CP 34089 = SHB 2886). 


Table I. Characteristics of patients in whom labor 
was induced with intravenous PGE; or 
intravenous SHB 286 


Group 1—PGE, | Group II —SHB 286 — 


No. of patients 10 10 
Age (years) 
` Mean 2151 27.0 
Range 24-32 21-35 
Parity (No.) l 
Nulliparas 3 5 
Multiparas 7 5 
Weight (kg) 
Mean 68.5 60.3 
Range 54-92 51-77 
Gestational age (wk) ; 
Mean | 25.4 24.6 
Range 19-38 14-32 


the 10-minute period)? Expulsion was defined as 
"complete" when both the fetus and the placenta were 
expelled completely, as "incomplete" when the fetus 
was expelled without expulsion of the placenta, and as 
“failure” when the fetus was not expelled within 24 
hours after initiation of the infusion of PG. Induction 
üme was the time from the beginning of the adminis- 
traction of PG to the expulsion of the fetus. A follow-up 
exemination was perfor med on all subjects lto4 weeks 
after delivery. Characteristics of patients randomly as- 
signed to either Group I (PGEs) or Group II (SHB 286) 
were not significantly different (Table I). 


Results 


Efficacy. Two criteria were used to compare the 
efficacy of the two prostaglandins: (1) the proportion 
of subjects who delivered within 24 hours, and (2) the 
mean and median induction ümes of those subjects 
who delivered. There was no significant difference in 
efficacy between PGE, and SHB 286. Delivery oc- 
curred in nine of 10 subjects of Groupl and in 10 
of 10 subjects in croup II within the 24-hour trial 
period. 

The mean induction time was 8.1 hours in Group I 
(range, 2.4 to 13.6 hours) and 8.8 hours in Group lI 
(range, 3.8 to 15.5 hours). The median induction time 
was 8 hours in both groups (Fig. 2), The mean total 
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Fig. 2. Cumulative delivery rates of 10 subjects of Group I in whom labor was induced with intrave- | 
nous PGE, and 10 subjects of Group II in whom labor was induced with intravenous SHB 286, by 


dosage schedules detailed in the text. 


Table II. Side effects and complications in patients 


in whom labor was induced with intravenous 
PGE, or intravenous SHB 286 


Groupli— . . 
PGE, SHB 286 

No. of patients - 10. 10 
Pain i 

Patients (No.) : a . 8 

Mean No. of doses of 1.3 1.6 

meperidine | 

Emesis ; 

Patients (No.) 2 i 2. 

Mean No. of episodes 1.0 2.0 
Diarrhea 

Pauents (No.) 0 0 
Shivering , 

Patients (No.) 3 0 

Mean No. of episodes EE 4 i 0 
Fever (38° C) 

Patients (No.) "o 0 
Phlebitis at the site of infu- 

sion 

Patients (No.) . 3 0 


shorter induction times and to require lower total doses 
of PG than did subjects of less than 28 weeks' gesta- 
dose of PGE, amounted to 3,268 ug (range, 145 to 
7550 ug) in Group I and 845 ug SHB 296 (range, 150 
to 1905 Ag) in Group II. The subject of Group I who 
failed to expel the products of conception within 24 
hours delivered during a second infusion of PGE, one 
day later. Incomplete expulsion necessitated surgical 
removal of the placenta in three patients in each group. 

Effect of gestational age. Although subjects with ges- 
tational ages of 28 weeks’ and more appeared to have 


tion, these differences were not statistically significant 
(p > 0.05). 

Uterine activity. Subsequent to the initiation of in- 
travenous infusion of either PGE. or SHB 286, the 
frequency and intensity of contractions and uterine ac- 
tivity increased in a similar manner (Figs. 3 and 4). 
Mean basal tonus of monitored subjects of Group II 
reached higher levels (p < 0.05) than did that of meni- 
tored subjects of Group I (Figs. 5 and 6). Means of 
parameters of uterine contractility over the course of 
induction were calculated to only 90% of the expulsion 
time, since records frequently were not valid immedi- 
ately prior to expulsion because of obstruction or pro- 


lapsing of the catheters. 


Side effects and: complications. Pain for which 
analgesics were requested and administered occurred 
in a similar number of patients in both groups (Table 


II) and a similar number of times. Rates of emesis were 


' low in both groups. Whenever emesis occurred in sub- 


jects of Group I, it lasted throughout the period of 
induction, but in subjects of Group II it occurred. only 


after administration of DEBEMUS No patient had 


diarrhea. 

Three patients in Group I experienced fever, shiver- 
ing, and phlebitis at the site of infusion. These compli- 
cations were not observed in patients of Group II. 
Phlebitis consisted of local redness, pain, and tender- 
ness along the vein, and it subsided without therapy 
within an hour after the site of infusion was changed. 
Estimated loss of blood never exceeded 500 cc. 

Laboratory findings. The mean white blood cell 
counts were significantly higher (p « 0.05) after ex- 
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AG Fig. 3, Intra-amniotic pressure recorded by open-end cathéter.in a subject of Group I at the time of 
, initiation of the intravenous infusion of PGE: (details in x) and at 2, 3.5,-5.5, and 6.75 hours 
thereafter. , 


Table III. Mean laborator y.values for patients in. 1.whom labor was induced with intravenous PGE, or 


intravenous SHB 286 
E I—PGE,. - | Group II —SHB 286 


Red blood cells (million/cu mm) . ` | "U wo». 5. 4.3 0. 4] 


Hemoglobin (gm/100 gm) ZR | 436 ^ 29. 12.3 12:2 
White.blood cells (No./cu mm) un 6,450 . 7,450 ; 6,520 .. 10, 920- 
Blood urea nitrogen (mg/106 ml) ^ ILO 11.5 . |. 10.4 b ux = 
. Creatinine (mg/100 ml): ~ US. ou . (QS = 0.8 0.9 
Serum glutamic oxaloacetic transaminase 11.4 | . 14.2 | 10.8 10.4 
(Wroblewsky units/L) PINE ; 
, Serum glutamic pyruvic transaminase ^ 9.6 : 8g 11.2 10.1 
(Wroblewsky units/L) i dE i 
Alkaline phosphatase (Bessey SONT 28.6: 20.2 33.1 34.4 
-units/L) 


Total bilirubin (mg/ml) P 3 0.6 V . 0.6 MM 0.5 | 0.6 
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Fig. 4. Intra-amniotic pressure recorced by open-end catheter in a subject of Group II at the time of 
initiation of the intravenous infusion of SHB 286 (details in text) and at 1.5, 2.5, 3.0, and 3.75 hours 


thereafter. 


pulsion in Group II but were not significantly changed 
in Group I (Table III). The means of all other mea- 
sured parameters were not significantly different be- 
fore and after induction. The plasma levels of fibrino- 
gen of all patients were within normal range prior to 
and after termination of pregnancy. 


Comment 


Labor was effectively induced with the dosage 
schedules of both intravenous PGE, and SHB 286 in 
patients of different gestational ages who were carrying 
dead fetuses. With both prostaglandins, seven of 10 
patients delivered within 12 hours. With PGE;, nine of 
10 patients delivered within 24 hours, and with SHB 
286 zli 10 patients did so. The mean induction times 
were 8.1 hours with PGE, and 8.8 hours with SHB 286. 
Abortion rates were similar to those observed with in- 
travenous PGFo,,* ? with intravenous PGE;,* and with 


20-mg PGE. vaginal suppositories given every 3 to 5 
hours.® !! 

SHB 286 has about four times the abortifacient po- 
tency of PGE;. The mean total dose required was 3,268 
ug of PGE, and 845 ug of SHB 286. Means of fre- 
quency, intensity, and uterine activity were similar in 
both groups. The mean uterine basal tonus of moni- 
tored subjects treated with SHB 286 was significantly 
higher (p < 0.05) than that of subjects treated with 
PGE;. The difference in gestational age between the 
monitored patients receiving SHB 286 (mean 23 
weeks) and those receiving PGE, (mean 27 weeks) may 
account fór the difference in basal tonus between the 
two groups. 

Side effects other than pain were infrequent with 
either prostaglandin. The pain that most patients ex- 
perienced could be alleviated by intramuscular injec- 
tions of meperidine. No antiemetics were used in order 
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Fig. 5. Shown are (4), the mean tonus, in millimeters of mercury, (B), the mean frequency of 
contractions per 10 minutes, (C), the mean intensity of contractions, in millimeters of mercury, and 
(D), the mean uterine activity, in Montevideo units, for three subjects of Group I (PGE;) and six 
subjects of Group II (SHB 286), over the initial 4 hours of ihe induction by dosages detailed in the text. 
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Fig. 6. Shown are (4), the mean tonus, in millimeters of mercury, (B), the mean frequency of 
contractións per 10 minutes, (C), the mean intensity of contractions, in millimeters of mercury, and 
(D), the mean uterine activity, in Montevideo units, for three subjects of Group I. (PGE;) and six 
subjects of Group II (SHB 2863, over the initial 90% of the course of induction by dosages detailed in the 
text. ', i 
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to determine the rates of emesis with these treatment 
schedules. Since vomiting in the two patients receiving 
SHB 286 occurred within 30 minutes after administra- 
tion of meperidine, the cause is uncertzin— whether 
due to SHB 286 alone, to meper idine alene, or to the 
two in combination. 

The two patients who were receiving PGE, vomited 
independent of injection. of meperidine. Rates of 
emesis were similar to those observed witk intravenous 
PGF” ? and intravenous: PGE,,5 * but lower than 
those reported with vaginal PGE," Fever, shivering, 
and phlebitis at the site of infusion of PGE. occurred in 
three patients, but not in patients receiving SHB 286. 
Phlebitis and fever have subsequently been obseived in 
patients treated with SHB 286.'* 


May 1. 1980 
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Since gastrointestinal side effects, fever, and shiver- 
ing were more common in patients treated with PGE, 
vaginal suppositories,*^!! intravenous administration of 
PGE;.or SHB 286 may be more satisfactory means of 
inducing labor in patients experiencing FDIU. 

These data indicate that SHB 286 is well tolerated 
and effective. The advantages over PGE, are the lower 
rates of phlebitis, fever, and shivering, and the longer 
half-life because of slower metabolism to inactive me- 
tabolites. Further trials of SHB 286 in short-term infu- 
sions and intramuscular and vaginal doses for FDIU 
and artificial abortion appear to be warranted. 
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An evaluation of the usefulness of x-ray pelvimetry: 
. . Comparison of the Thoms and modified Ball methods 


with manual pelvimetry 


EMILY A. FINE, M.D. 
MICHAEL BRACKEN, Pu.D. 
RICHARD L. BERKOWITZ, M.D. 


New Haven, Connecticut 


One hundred studies by x-ray pelvimetry of cephalic presentations were retrospectively analyzed. 
The Thoms method of interpretation was compared to the modified Ball technique, and both were 
then contrasted with manual assessment of the pelvis, as prognostic indicators for safe vaginal 
delivery. Uneventful nonoperative vaginal deliveries occurred in.28.6% of patients with ‘either inlet or 
midpelvic disproportion by the Thoms method, and in 22.5% of women with absolute disproportion 
in either plane by the modified Ball method. Neithér of the two pelvimetric techniques was 
significantly more accurate than manual assessment of the pelvis in predicting obstetric outcome. 
The modified Ball technique cffered no improvement over ihe Thoms method. In view of the high 
rate of false positives in this series, and the potential oncogenic risk of fetal irradiation, argument is 
presented for a full trial of labor. in vertex presentations, except in the most clinically obvious cases 
of cephalopelvic disproportion (CPD). The data from this study suggest that there is no significant role 
for x-ray pelvimetry in the diagnosis and management of CPD in cephalic presentations. (AM. J. 


OBSTET. GYNECOL. 137:15, 1980.) 


For MORE than a century, the obstetrician has realized 


that cephalopelvic disproportion can lead to prolonged 
labor and difficult delivery, which often result in in- 
creased infant mortality and morbidity. A classic 
example of this occurred in 1817, when the grand- 
daughter of King George III, Princess Charlotte, la- 
bored for 50 hours, including a second-stage labor of 
24 hours. Both she and the heir to the throne died, and 
the obstetrician committed suicide." 

X-ray pelvimetry was introduced early in the twen- 
tieth century as a diagnostic technique for the evalua- 
tion of cephalopelvic relationships. Over, the past 40 
years, pelvimetry has been widely employed and has 
been regarded as a useful clinical tool. However, de- 
spite numerous modifications designed to make this 
diagnostic. modality easier to use and more precise, its 
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efficacy has been challenged by many authorities.9 “ 13 
Moreover, irradiation of the fetus at term may have 
deleterious, long-term effects, specifically, an increased 
risk of leukemia and other childhood malignancies.” !5 

This study attempts to reassess the role of x-ray pel- 
vimetry in the modern practice of obstetrics. In addi- 
tion, the Thoms and modified Ball techniques of x-ray 
pelvimetry are compared. The former evaluates the | 
pelvis for cephalopelvic dispr oportion by comparing 
measured pelvic dimensions with preestablished lower 
limits for these determinations.'5 The latter method, as 
reintroduced by Dr. Emanuel Friedman and col- 
leagues,” * compares the areas of selected pelvic planes 
with fetal head volumes. 

. Since the study was conducted retrospectively, many 
important variables which may influence the mode of 
delivery were not controlled. Nonetheless, in spite of the 
problems inherent in the study design, we thought that 
an examination of obstetric outcome in the face of dis- 
proportion diagnosed by x-ray would be informative. 


Material and methods 


One hundred consecutive pelvimetry studies of sin- 
gleton pregnancies with cephalic presentations deliv- 
ered at Yale-New Haven Hospital (YNHH) from 


15 
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November, 1971, to January, 1977, were retrospec-- 


tively read by the same individual (E. A. F.) by both the 
Thoms and modified Ball methods. ‘Readings were 
performed without knowledge of the original interpre- 
tations by the obstetrician or radiologist and prior to 
learning the obstetric history or outcome.” 

* Hospital records were then reviewed for maternal 
birth date’and parity, stated indications for pelvimetry, 
manual assessment of the pelvis, duration of labor and 
delivery, s stated indications for cesarean section, mode 
of delivery, position at the time of delivery, birth 
weight, and 1- and 5-minute Apgar scores. Operative 
deliveries were defined as midforceps, vacuum ex- 
tractions,.and cesarean sections. Breech presentations 
were not included in this investigation. 

At YNHH the x-ray technique for a pelvimetric 
study is derived from that originally described by 
Thoms?’ and requires anteroposterior (A-P) and lateral 
films. In order to obtain an accurate view of the inlet, 
Thoms advocated having the patient sit upright | for the 
A-P film, so that the inlet is parallel'to the x- ray plate. 
Sirice this position necessitates directing the x-ray beam 
through the entire length of the fetus, it has been mod- 
ified at YNHH in order to reduce the radiation to the 
fetus. The patient is placed in a nearly prone position 
(75 degrees from upright), which results in the x-ray 
beam penetrating the fetus at a more tangential angle. 
After the x-ray film has been taken, a distorted cen- 
timeter grid is superimposed on the plate. The lateral 
view is taken with the patient standing, with her left 
side against the film and a metal centimeter ruler 
placed between the buttocks. 

The modified Ball method requires additional mea- 
surements; including the fetal head circumferences on 
both A-P and lateral films; and objéct-film distances for 
each pelvic dimension and head circumference. The 
technique for obtaining these measurements and the 
criteria for absolute, relative, or no disproportion were 
precisely. as described by Friedman and Taylor.* A 
computer program developed by Klapholz and Fried- 
mai provided the fetal head volumes and pelvic capac- 
ities derived from peus .fetal, and. oeste di- 
mensions.® . 

Dimensions measured by both pelvimetry techniques 
included: (1) the A-P diameter of the inlet, which ex- 
tends from the posterior surface of the pubic sym- 
physis 1 cni below its superior border to the anterior 
surface of the first sacral vertebra at the meeting point 
of the ileopectineal lines, (2) the widest transverse di- 
ameter of the inlet, and (3) the interspinous diameter. 
The first of these dimensions was measured from the 
lateral film, and the other two from the A-P view." In 
addition, the Thoms method requires the measure- 
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ment of an A-P midpelvic diameter. This dimension is 

measured on the lateral film: and extends posteriorly as 

a straight.line from the inferior border of the pubic 

symphysis, through a bisection of the ischial spines, to 
the anterior surface of the sacrum.!? Outlet diameters 

were not measured since outlet dystocia is rare and 

seldom exists without concurrent inlet or midpelvic 

disproportion.“ 

“The Thoms technique of reading the films, which 
has been used at YNHH almost exclusively since Dr. 
Thoms was chairman of the Department of Obstetrics 
and Gynecology at Yale, was executed according to his 
description. However, the criteria for disproportion as 
shown by the Thoms method have never been defined. 
For the present study, the measurements cited in the 
fifteenth edition of Williams’ Obstetrics? were selected 
as critical values for the pelvic dimensions: for the inlet, 
the smallest acceptable dimensions were 10.0 cm for 
the A-P diameter and 12.0 cm for the transverse; criti- 
cal midpelvic dimensions were 11.5 cm for the A-P di- 
ameter and 9.5 cm for the transverse. The A-P and 
transverse diameters were added to provide single min- 
imal inlet and midpelvic criteria of 22 cm and 21 cm, 
respectively. The use of these sums instead of indi- 
vidual transverse and A-P measurements for the 
Thoms technique permitted comparison with the mod- 
ified Ball method, wherein disproportion is assessed 


for a given plane rather than for a single dimension. 


Manual assessment of the pelvis by the obstetrician 
managing the patient was recorded in 77 cases. No uni- 
form method of pelvic assessment was used, and the 
impression recorded was frequently unaccompanied by 
objective measurements. 

Data on both clinical and pelvimetric material were 
analyzed with the use of the Statistical Package for the 
Social Sciences computer system," Basic descriptive 
statistics and one-way frequency distributions were ob- 
tained. Relationships between variables were examined 
with cross-tabulations, which were tested by the chi- 
square statistic. Analysis of variance was also used, and 


significance levels were tested with the F test. 


Results 


The patients ranged in age from the late teens to ` 
early thirties. All women were delivered of infants 
within 72 hours after undergoing pelvimetry. Seventy- 
eight percent of the patients were nulliparas. Of the 


22 multiparas, 18% had had operative deliveries pre- 


viously. 

The following findings pertaining to the patients’ 
labors and deliveries are noteworthy: (1) The relation- 
ship between duration of labor and mode of delivery 
was not statistically’ significant; operative deliveries did 
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Table I. Manual assessment of pelvis (n = 77) 


Outcome (%) 
| Midforceps or Low forceps or 
Pelvic type n % of Total Cesarean section vacuum delivery. spontaneous delivery 
Adequate 4] 53.2 19.5 22.0 58.5 
Borderline 21 21.3 42.8 28.6 28.6 Í 
Inadequate =. WEG 19.5 73.3 0.0 26.7 
x," = 17.14 , 
p < 0.005 
Table II. Modified Ball method (n = 100) 
Outcome ( 95) 
| Midforceps or Low forceps or 
n Cesarean section” — vacuum delivery spontaneous delivery 

Degree of disproportion 

None 50 26.0 | 20.0 | 54.0 

Relative 10 40.0 10.0 50.0 

Absolute or mixed* 44 65.0 12.5 22.5 
%,7 = 9.66 
p < 0.05 
Location of disproportion : 

None 50 26.0 | 20.0 | 54.0 

Inlet. | 5 60.0 20.0 20.0 

Midpelvis 32 56.3 9.3 34.4 

Both inlet and midpelvis 13 69.2 | 15.4 15.4 
Xs" = 4,23 
p « 0.05 


*Mixed: Absolute disproportion in one plane with either absolute or relative disproportion in the other plane. 


not necessarily follow long labors. (2) Indications for 
ordering pelvimetry were varied and most often mul- 
tiple. (3) There was a greater number of unfavorable 
positions (occipitoposterior, face/brow) at the time of 
delivery as compared to statistics on the general popu- 
lation.” Unfavorable positions were associated with a 
significantly higher incidence of operative intervention 
(p « 0.001). (4) Indications for cesarean sections were 
most often multiple and did not follow ariy standard 
criteria. (5) The incidence of operative delivery for pa- 
tients examined by x-ray pelvimetry was. significantly 
higher than that for the total obstetric population at 
YNHH. In this study, 4396 of the patients were deliv- 


ered by cesarean section, 16% by midforceps/vacuum . 


delivery, and 4196 by low forceps/spontaneous deliv- 
ery. In contrast, review of overall hospital statistics dur- 
ing the same period revealed that there were 11.4% 
cesarean sections, 12.0% midforceps/vacuum deliver- 
ies, and 76.6% low forceps/spontaneous deliveries. 
Neonatal status was evaluated by birth weight and 
Apgar scores. The mean birth weight was not sig- 
nificantly different from that of the general hospital 
population, and the relationship between birth weight 
and mode of delivery was also not statistically sig- 


nificant. Apgar scores were predominantly high (93% 
with 5-minute Apgar scores from 8 to 10). There was, 
however, an association between low Apgar scores (less 
than or equal to 7 at 5 minutes) and midforceps/vac- 
uum deliveries (p < 0.05). 

Manual assessment of the pelvis was made by the 
patient’s obstetrician in 77 cases: in 53.2% of these the 
pelvis was. described as.adequate, in 27.3% it was bor- 
derline, and. in 19.5% it was inadequate. The associa- 
tion between manual assessment and mode of delivery - 
was statistically significant (p < 0.005). Patients whose 
pelves were described. as being inadequate were man- 
aged by operative intervention significantly more often 
than were patients whose pelves were judged to be ad- 
equate. Nonetheless, 26.7% of women with inadequate 
pelves by manual assessment were delivered spontane- 
ously or by low forceps (Table I). 

Analysis of the modified Ball method data demon- 
strated that the relationship between mode of delivery 
and degree of disproportion was statistically significant 
(p < 0.05). Women with absolute disproportion by this 
method had a higher incidence of operative deliveries 
than did those with relative or no disproportion. De- 
spite this association, however, 22.5% of patients with 
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Table ITI. Thoms method (n = 100) 


Location of disbroportion 


None | 60 
* Inlet sum < 22 cm 14 
Midpelvis sum < 2] cm 14 
Both inlet sum « 22 cm 12 
and midpelvis sum < 21 cm > 
xg? = 18.14 
p< 0.01 


Table IV. Manual assessment vs. x-ray pelvimetry 


(n = 77) 










Modified 
Bail method: 
Disproportion 






Thoms method: 
Disproportion 


Manual assessment i 

Adequate 4] 63.4% 36.6% 68.3% 317% 

Borderline 2] 57.1% 429% 38.1% 61.9% 

Inadequate 15 33.3% 67.7% 333% 67.7% 
p < 0.005 p < 0.05 


absolute disproportion in either plane, and 15.4% of 
those with both inlet and midpelvic disproportion, had 
nonoperative deliveries (Table II). 

Analysis of the Thoms method data again demon- 
strated that the relationship between the mode of de- 
livery and the presence of disproportion was statisti- 
cally significant (p < 0.01). As was true for the mod- 
ified Ball technique, women shown to have dispropor- 
tion by the Thoms method had a higher incidence of 
operative deliveries than did those who had no dispro- 
portion. However, 28.6% of patients with either inlet 
or midpelvic disproportion had low forceps or spon- 
taneous deliveries. Only 12 patients in the study were 
found to have both inlet and midpelvic disproportion 
by this method, and 11 of these (9296) were delivered 
of infants operatively (Table III). . 

The relationship of birth weight to the results of 
x-ray pelvimetry by either method studied was not 
statistically significant. In this series, disproportion 


diagnosed by x-ray pelvimetry was not necessarily as- - 


sociated with large babies. 

Agreement between manual and x-ray pelvimetric 
assessments was statistically significant (Thoms meth- 
od, p « 0.005; modified Ball method, p « 0.05). De- 
spite this association, however, one third of those 
pelves which were inadequate by manual examination 
were designated to be adequate by x-ray pelvimetry. In 
eddition, one third which were judged to be adequate 


- 


. + 
Midforceps or 
n Cesarean section | vacuum delivery 


30.0 
50.0 
50.0 
91.7 
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Outcome ( 95) 
Low forceps or 
spontaneous delivery 
16.7 58.3 
21.4 28.6 
21.4 28.6 


0.0 8.3 


Table V. Comparison of disproportion by modified 
Ball and Thoms methods (n = 90) 









Thoms: Disproportion 


Modified Ball: 


Disproportion l 
None 50 36 7 3 4 
Inlet 3 0 2 0 ] 
Midpelvis 25 16 l 7 l 
Both 12 4 3 0. 5 

tau B = 0.235 

p< 0.01 


manually showed some form of disproportion by x-ray 
pelvimetry (Table IV). The incidence of operative in- 
tervention was slightly higher for those women whose 
pelves were designated to be inadequate by both man- 
ual and x-ray pelvimetric approaches than for those 
women with inadequate pelves by either approach 
alone. The difference, however, was not statistically 
significant. 

Comparison of the modified Ball and Thoms meth- 
ods revealed only 50 cases in. which the two methods 
agreed. In this group, 69.8% had no disproportion by 
either method (Table V). Women who were found to 
have disproportion by both the modified Ball and 
Thoms methods had a modestly higher incidence of 
operative deliveries than did those with x-ray dispro- 
portion by one method alone. The difference, how- 
ever, was not statistically significant. For the 50 cases in 
which the findings of the two x-ray pelvimetric ap- 
proaches were in disagreement, neither method was 
demonstrably superior in predicting obstetrical out- 
come. | 


Comment 

The initial acceptance of x-ray pelvimetry was en- 
thusiastic, with early studies demonstrating a strong 
correlation between pelvimetric findings and obstetric 


Volume 137 
Number ! 


outcome.” !* !$ Recent publications, however, have 
been more critical. Several authors have commented on 
methodologic problems which complicate investiga- 
tions of this diagnostic modality.* = !3 These prob- 
lems include: (1) lack of a uniform set of indications for 
performing pelvimetry, (2) wide variation in the man- 


agement of labor among selected patients, and (3) ab- ` 
sence of predetermined criteria for operative inter- - 


vention. Moreover, any assessment of the potential 
benefits of pelvimetry must be made in the context of 
extensive research that suggests an increased incidence 
of leukemia and other childhood malignancies second- 
ary to irradiation of the fetus at term. Although this 
issue is still not settled, Stewart? has derived a relative 
risk for malignancy of 2.0 in children whose mothers 
received abdominal radiation in late pregnancy. 

Our study was performed in order to assess the ca- 
pacity of two methods of x-ray pelvimetry to predict 
obstetric outcome. In addition, these methods were 
compared to manual assessment of the pelvis as prog- 
nostic guides for safe vaginal delivery. The study did 
not address the issue of x-ray pelvimetry in breech 


presentations, and the findings are not relevant to that 


subject. Since the investigation was done retrospec- 
tively on material generated over a 6-year period, the 
objections as to methodology, cited above, are applica- 
ble. Because there was no consistent procedure for the 
management of labor or operative intervention, one 
cannot draw conclusions from the group of patients 
who underwent cesarean section. Some of those opera- 
tions may have been performed for reasons unrelated 
to proven cephalopelvic disproportion (CPD) in pa- 
tients who would have delivered infants uneventfully if 
given an adequate trial of labor. On the other hand, the 
existence of a group of infants who were delivered 
spontaneously with good Apgar scores despite x-ray 
evidence of frank disproportion indicates that pel- 
vimetric findings may certainly be falselv positive. In 
our study, 28.696 of the patients with either inlet or 
midpelvic disproportion by the Thoms method, and 
22.596 of women with absolute disproportion in either 
plane by the modified Ball method, had uncomplicated 
vaginal deliveries. 

This study also demonstrated that manual evaluation 
of the pelvis, although traditionally considered to be 
relatively imprecise, was not significantly less prognos- 
tic than x-ray assessment by either method. Further- 
more, although the predictive capacities of manual and 
x-ray assessments were similar, the populations de- 
scribed were significantly different. One third of the 
women whose pelves were described as being in- 
adequate on manual examination had adequate mea- 
surements by either x-ray method. Conversely, one 
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third of patients with manually adequate pelves had 
x-ray evidence of disproportion. 

Tke finding of comparable accuracy for the two 
x-ray methods studied is of interest in light of the 
major differences in their approaches. In theory, the 
modified Ball technique should be more accurate since 
it Is based on a comparison of fetal cranial volume to. 
the areas of the inlet and midpelvic planes. The Thoms 
method, on the other hand, is limited to measurements 
of distances between maternal bony landmarks. Our 
study suggests that despite these important theoretical 
differences there is no practical advantage in perform- 
ing the more time-consuming modified Ball technique. 

A small group of patients with both inlet and mid- 
pelvic disproportion by the Thoms method had an op- 
erative delivery rate of 91.696. It could be argued that 
these results are sufficiently predictive to justify routine 
operative delivery whenever the Thoms method dem- 
onstrates this degree of disproportion. However, the 
grcup comprised only 1296 of the patients in this series. 
Ignoring the issue of whether these patients were given 
on optimal trial of labor, one might legitimately ask 
whether it is appropriate to screen with a potentially 


. dangerous modality for such a small yield. 


If x-ray pelvimetry is not sufficiently reliable to aid 
the clinician in a decision concerning operative inter- 
vention, then it follows that, as other authors have 
suggested, virtually every women with a vertex presen- 
tation deserves an adequate trial of good-quality 
labor.* & 7 Patients having clinically obvious CPD (e.g., 
achondroplastic dwarfs, women with pelves deformed 
by poliomyelitis or rickets, etc.) should not need a trial 
of labor or x-ray pelvimetry before a decision is made 
tc perform a cesarean section. In the vast majority of 
cases, however, CPD can only be clinically suspected. In 


- these patients an “adequate” trial requires an aggres- 


sive approach to labor, with amniotomy, the insertion 
of an intrauterine pressure catheter, and oxytocin in- 
fusion."! Given contractions of good quality subsequent 
to an arrest in the active phase, the obstetrician can 
make a decision as to the feasibility of safe vaginal de- 
livery after 2 to 4 hours. In a study of patients who 
responded to oxytocin infusion after arrest of dilata- 
tion in the active phase, approximately 70% did so 
within 2 hours, and about 80% responded within 3 
hours.” 

Some authorities think that serious fetal and mater- 
nal morbidity can be associated with arrest patterns 
and, .in particular, with stimulation of arrested labor. 


‘Therefore, it has been advocated that those patients 


who exhibit true arrest patterns in the active phase or 
second stage of labor and are then shown to have x-ray 
evidence of cephalopelvic disproportion be delivered 
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by cesarean section without a further trial of labor.‘ 
This approach, however, assumes that x-ray pelvimetry 
is far more accurate that it was found to be in this study. 
Moreover, although stimulation of labor is not without 
hazards, the judicious use of uterotonic agents has been 
claimed not to cause an increase in perinatzl morbidity if 
accompanied by careful fetal and intrauterine pressure 
monitoring. This, of course, presupposes that an arrest 
in active labor is not unduly prolonged and that midfor- 
ceps procedures are eliminated.? | 
What, then, is the future of x-ray pelvimetry? In 
order to evaluate this modality definitivelv, a prospec- 
tive study should be conducted on a randomly selected 
group of patients, all of whom undergo both x-ray 
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Initiation of human parturition 


XI. Lysosomal enzyme release in vitro from amnions obtained 
from laboring and nonlaboring women 
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In the present investigation, we sought to ascertain whether an a teration in the physiology of 
amnionic lysosomes could be demonstrated in association with normal human labor at term. We 
reasoned that perturbation of the lysosomes of amnion would be associated with a greater rate of 
release of known lysosomal marker enzyme activity from this tissue. In order to investigate this 
possibility, we employed discs of amnion tissue which were incubated in medium containing sucrose 
(0.25M). We observed that the rate of release of lysosomal marker enzyme activity, N-acetyl 
glucosaminidase, into the incubation medium from amnion tissue obtained from laboring women 
was greater than the rate of release of the same enzyme activity from amnion tissue obtained from 
women who were not in labor. During incubation, there was no detectable release of lactate 
dehydrogenase, a cytosolic marker enzyme, which attests to the viability of the amnion tissue during 
the experiment. These findings are consistent with the view that there is an alteration in the 
physiology of lysosomes of the amnion associated with human labor at term, a finding which is 
supportive of a role for lysosomes of the human fetal membranes in the initiation of human 


parturition. (AM. J. OBsTET. GYNECOL. 137:21, 1980.) 


SEVERAL investigators have hypothesized that lyso- 
somes and lysosomal enzymes have a crucial role in the 
initiation of human labor." ? This role is presumed to 
be subserved by the activity of the enzyme phos- 
pholipase A;, the enzyme that catalyzes the hydrolysis 
of glycerophospholipids, thereby effecting the release 
of the fatty acid present in the sn-2 position, which is 
enriched in polyunsaturated fatty acids, e.g., arachi- 
donic acid. The liberated arachidonic acid can be uti- 
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lized in the biosynthesis of prostaglandins or prosta- 
glandin-related substances, which, in turn, may initiate 
the myometrial contractions that lead to labor. An al- 
teration in the physiology of lysosomes, as reflected by 
a leakage of lysosomal enzyme(s) into amnionic fluid* 
or cytoplasm of decidual cells,? has been demonstrated 
in studies of pregnant women undergoing elective 
induced termination of pregnancy in the second tri- 
mester. 

The purpose of the present study was to ascertain 
whether similar changes in the physiology of lysosomes 
of zmnion could be identified in association with spon- 
taneous human labor at term. Employing human 
ainnion tissue discs, we measured the rate of release of 
a lysosomal marker enzyme, N-acetyl glucosaminidase, 


'to an incubation medium. We chose to evaluate the 


activity of N-acetyl glucosaminidase because the avail- 
able assays for this enzyme are exquisitely sensitive, 
whereas those for phospholipase A, activity are not. We 
found a significant difference between the rate of re- 
lease of this lysosomal marker enzyme from amnion 
tissue obtained from laboring women at term and that 
from amnion tissue obtained from women who were at 
term but not in labor. 
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Fig. 1. Photograph of human amnion dissected from chorion 
laeve and the circular knife used to cut discs of amnion tissue. 
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N-ACETYL GLUCOSAMINIDASE ACTIVITY 
LACTATE DEHYDROGENASE ACTIVITY 


. Fig. 2. Total enzymatic activities of N-acetyl glucosaminidase 
and lactate dehydrogenase in discs of human amnion tissue. 
The activities of N-acetyl glucosaminidase (mean and stan- 
dard errors) are presented in the left half of the diagram, and 
the activities of lactate dehydrogenase (mean and standard 
errors) are presented in the right half of the diagram. Total 
enzymatic activities in discs of amnion tissues cbtained from 
women in labor are represented by solid bars, and total enzy- 
matic activities in discs of amnion tissues obtained from 
women not in labor are represented by stippled bars. Num- 
bers in parentheses above each bar indicate tke number of 
amnion tissue discs in each group. 


Material and methods 


Amnions were obtained at the time of cesarean sec- 
tion from nine women in active labor and from 15 


women at term prior to the onset of labor. Each of 


these cesarean sections was performed between the 
thirty-eighth and forty-first week of gestation. Cesar- 
ean section was performed electively prior zo the onset 
of labor in women who had been deliverec previously 
by cesarean section. Cesarean section was performed in 
laboring women for fetal distress or for cephalopelvic 
disproportion. The amnion tissue was dissected from 
the chorion laeve. Discs of amnion tissue of uniform 
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size, 1.9 cm in diameter, were cut from widely spaced 
areas of each amnion, blotted, and weighed. This pro- 
cedure is illustrated in Fig. 1. These tissue fragments 
were incubated in an oxygenated medium containing 
sucrose (0.25M, pH 7.0) with gentle shaking under an 
atmosphere of 95% oxygen and 5% CO; at 37? C for 60 
minutes. Aliquots of the incubation medium were re- 
moved at 15-minute intervals and assayed for lyso- 
somal marker enzyme activity, N-acetyl glucosamini- 
dase (EC 3.2.1.30), and cytosolic marker enzyme activ- 
ity, lactate dehydrogenase (EC 1.1.1.27). N-Acetyl 
glucosaminidase activity was assayed by the method of 
Levvy and Conchie? with the use of p-nitrophenyl-N- 
acetyl-8-D-glucosaminide as the substrate. Lactate de- 
hydrogenase activity was assayed with the use of 
pyruvic acid and reduced f-nicotinamide adenine di- 
nucleotide as substrates. After incubation, each am- 
nionic disc was homogenized vigorously (Polytron P-10 
homogenizer, five 30-second bursts at 4? C) in a solu- 
tion of sucrose (0.25M), and the homogenates were as- 
sayed for the same two enzymatic activities. 

Total enzymatic activity of eacli amnionic disc was 
calculated as the sum of the activity released to the 
incubation medium plus the activity, measured in the 
whole homogenate after incubation. Total enzymatic 
activities were assumed to be distributed normally 
among discs of amnion tissue, and comparison of 
means of enzyme activity was performed by means of 
Student's t test. The measured enzymatic activity re- 
leased to the incubation medium was not assumed to be 
normally distributed, and comparison of means of en- 
zyme activity was performed with the use of the non- 
parametric Mann-Whitney test of significance.* Analy- 
sis was made of a total of 36 discs of amnion tissue 
prepared from nine amnions obtained from women in 
labor and 57 discs of amnion tissue prepared from 15 
amnions obtained from women not in labor. 


Results 


The total N-acetyl glucosaminidase activities and lac- 
tate dehydrogenase activities of the discs of amnion 
tissue of the two groups are illustrated in Fig. 2. The 
total N-acetyl’ glucosaminidase activity of the discs of 
amnion tissue obtained from laboring women was 
160 + 19.4 (mean and SE) nmoles of product x 
min ! X g^! tissue, a value that was similar to the total 


N-acetyl glucosaminidase activity of the discs of amnion 


tissue obtained from women not in labor, 142 + 11.6 


. nanomoles. Similarly, the total lactate dehydrogenase 


activity of the discs of amnion tissue obtained from 
laboring women, 2,625 + 327.4 (mean and SE) nano- 
moles X min^! X g^! tissue, was similar to the total lac- 
tate dehydrogenase activity of the discs of amnion tis- 
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Table I. N-Acetyl glucosaminidase activity released to incubation medium from discs of amnion tissue 


Period of incubation denis 


Status of women [os 15-30 45-60 Total (0-60) 
N-Acetyl glucosaminidase activity (nanomoles X min-! x g » 
In labor 3.6 2.0 1.6 1.9 9.1 
Not in labor 1-1 0.8 0.7 0.9 3.5 
p « 0.05 p «0.01 p < 0.05 p « 0.01 p «0.01 





sue obtained from women who were not in labor, 
2,744 + 207.7 nanomoles. | 

The rate of release of N-acetyl glucosaminidase ac- 
tivity to the incubation medium is presented in Table I. 
A significantly greater amount of N-acetyl glucosami- 
nidase activity was released to the medium per unit 
time from discs of amnion tissue obtained from women 
who were in labor, compared to the rate of release of 
this enzyme activity from discs of amnion tissue ob- 
tained from women who were not in labor. Greater 
release of N-acetyl glucosaminidase activity from amn- 
ion tissue obtained from laboring women was found at 
each time of sampling of the medium during the 60 
minutes of the experiment, compared to that released 
from amnion tissue obtained from women not in labor. 
The rate of release of N-acetyl glucosaminidase activity 
to the incubation medium was greatest during the first 
15 minutes of incubation; thereafter, the rate of release 
became relatively constant and somewhat lower for the 
remaining 45 minutes of incubation in both groups of 
tissues. Lactate dehydrogenase activity -was readily 
measurable in the whole homogenates of the discs of 
amnion tissue after incubation; however, there was no 
detectable lactate dehydrogenase activity in the incu- 
bation medium of any of the discs of amnion tissue at 
any time during the incubation. 


Comment 


The appearance of lysosomal enzyme activity in ex- 
tracellular spaces in the absence of concomitant cell 
death and autolysis has been taken by some to be a 
reflection of an alteration of intracellular lysosomal 
physiology.?7!! In the present investigation, we found 
an increased rate of release of the lysosomal marker 
enzyme, N-acetyl glucosaminidase, into an incubation 
medium from amnion tissues obtained from laboring 
women, compared to the rate of release of this lyso- 
somal enzyme by amnion tissues obtained from women 
who were not in labor. We also found a similarity in the 
total N-acetyl glucosaminidase and lactate deliydroge- 
nase enzyme activity content of the two groups of tissu- 
es, a finding that adds credence to the view that the 
_ greater release of lysosomal marker enzyme from 
amnion tissue obtained from laboring women was a 


reflection of a physiologic alteration of the lysosomes of 
the amnion. The release of lactate dehydrogenase to 
the incubation medium was evaluated in order to moni- 
tor cell death and autolysis. It should be noted that, if 
there had been a fractional release of lactate dehydrog- 
enase comparable to the observed fractional release of 
the lysosomal marker, N-acetyl glucosaminidase, it 
would have been readily detectable by the assay 
method employed. Since no detectable lactate dehy- 
drogenase was released to the incubation medium, 
although the activity of this enzyme was readily detect- 
able in the whole homogenates of the tissues after in- 
cubation, we conclude that the observed alteration in 
intracellular lysosomal physiology was not a reflection 
of cell death. 

We proposed previously that metabolic processes in 
the fetal membranes (amnion and chorion laeve) may 
be important in the initiation of human parturition.” 
This proposition was based, in part, on the assumption 
that prostaglandin(s) occupy an important role in the 
initiation of the myometrial contractions of human 
labor. The results of a series of investigations are sup- 
portive of this hypothesis. Recall that free arachidonic 
acid is the obligate precursor in the biosynthesis of 
prostaglandin E; and Fe, and related substances of the 
9-series, and that the rate of release of free arachidonic 
acid is believed to be the rate-limiting step in prosta- 
glandin biosynthesis in most tissues.'* In this regard, we 
have shown the following. (a) There is a striking in- 
crease in the concentration of free arachidonic acid in 
the amnionic fluid of women in labor, compared to that 
in the amnionic fluid of women not in labor.?? (b) The 
increase in the concentration of free arachidonic acid 
in amnionic fluid of women in labor is disproportion- 
ately greater than that of other free fatty acids.” (c) 
The introduction of free arachidonic acid into the am- 
nionic sac of women in the second trimester of preg- 
nancy and into the amnionic sac of women in the third 
trimester with a dead fetus is followed promptly by 
labor and delivery.'? (d) The arachidonic acid content 
of human amnion. and chorion is great. (e) The 
greatest amount of arachindonic acid in amnion and 
chorion is contained in phosphatidylethanolamine.* (f) 
There is a striking reduction in the phosphatidyletha- 
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nolamine arachidonic acid content in amriion and cho- 
ron during labor.'5 (Curbelo and associates'® have 
made similar observations.) (g) The phospholipase A; 
activity of the human cliorioamnion catalyzes prefer- 
entially the hydrolysis of phosphatidylethanolamines 


and possesses greatest substraté specificity for sn-2 


arachidonoyl-esters of phosphatidylethanolamines.”” 
(h) At least part of the phospholipase A, activity of the 
human chorioamnion is contained in lysosomes.” The 


results of these investigations.have been reviewed re- : 


cently,!® and others have confirmed many of these 
findings. For example, Grieves and Liggins!? have also 
demonstrated phospholipase A activity in human am- 
nion tissue, and Keirse and associates” found an in- 
creased concentration of arachidonic acid in the am- 
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- nionic fluid of laboring women, which continued to 


increase with increasing cervical dilation. 

The findings of the present study are consistent with 
the: possibility that alteration in the expression of the 
enzymatic activities of fetal membrane lysosomes is an 
early event in the biochemical process that leads to the 
initiation of human parturition. Such a process would 

allow for the expression of lysosomal phospholipase As 
activity resulting in accelerated hydrolysis of phospha- 
tidylethanolamine, the release of free arachidonic acid, 


' increased prostaglandin synthesis, and the initiation of 


human parturition. 
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Hemodynamic effects of isoxsuprine and terbutaline 


in pregnant and nonpregnant sheep 
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Nonpregnant and pregnant sheep at 110 to 140 days' gestation were chronically instrumented for 
measurement of mean arterial pressure, heart rate, cardiac output, common internal iliac artery 
blood flow, and middle uterine artery blood flow. Systemic and regional vascular resistances were 
calculated from pressure/flow data. Either isoxsuprine, 10 ug/kg/min, or terbutaline, 0.40 

ug/kg/ min, was infused continuously for a period of one hour. The above-mentioned parameters 
were monitored during control, infusion, and postinfusion periods. The findings show that: (a) 
isoxsuprine had greater effects on the mean arterial pressure, heart rate, and cardiac output than 
did terbutaline; (b) both agents had minimal effects on the common internal iliac artery blood flow of 
pregnant ewes, but isoxsuprine decreased the middle uterine artery blood flow significantly; and (c) 
with isoxsuprine, a marked vasodilatation occurred in the common internal iliac vascular bed of 
nonpregnant ewes, in contrast to the insignificant changes in the pregnant ewes. The conclusions 
drawn were that: (1) the more pronounced effects of isoxsuprine are most probably related to a 
greater 8, stimulation; (2) contiguous regional vascular beds respond differently to pharmacologic 
stimuli; and (3) the state of a given vascular bed during the resting state determines its response to 
vasoactive agents. (AM. J. OBSTET. GYNECOL. 137:25, 1980.) 


STIMULATION of the beta adrenergic receptors has in 
recent years become the preferred method by which to 
inhibit uterine contractions in premature labor.'~? 
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Pharmacologic agents, such as isoxsuprine, ritodrine, 
terbutaline, etc., have been employed clinically on the 
basis of their action on the myometrial B5 receptors. 
However, the cardiovascular side effects vary from one 
agent to another, depending on the degree of B, stimu- 
lation. 

The present studies were undertaken to gain infor- 
mation on the pattern of systemic and uterine hemo- 
dynamic responses produced by infusion of labor- 
inhibiting doses of isoxsuprine and terbutaline in 
unanesthetized pregnant and nonpregnant sheep. In 
addition, we decided to compare the responses to these 
agents of the common internal iliac artery and middle 
uterine artery, since the behavior of the blood flow in 
the former has been used in recent years as reflecting 
that of the entire uterine circulation.‘ 


Material and methods 


Ten pregnant ewes, 110 to 140 days’ gestation, and 
three nonpregnant animals were chronically instru- 
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Fig. 1. Percentage change (%) from control for both isoxsu- 
prine and terbutaline during a 60-minute infusion and 30- 
minute postinfusion in pregnant sheep. The open circles and 
dashed lines répresent isoxsuprine values, and the solid circles 
and continuous lines, terbutaline values. Mean values are plot- 
ted at 5-minute intervals, and SE of the mean at 15-minute 
intervals. Note that the mean arterial pressure decreased less 
than 10% with terbutaline, and about 15% during infusion of 
isoxsuprine. For heart rate, note the more pronounced 
changes with isoxsuprine. 


mented for measurement of arterial pressure, heart 
rate, uterine blood flow, and cardiac output by tech- 
" niques previously reported.* * Essentially, one poly- 
vinyl catheter was inserted into a carotid artery for 
monitoring arterial pressure and heart rate, and an- 
other one was inserted into the jugular vein for drug 
administration. An electromagnetic flow transducer 
was implanted around the common internal iliac artery 
as it emerges from the distal aorta, to monitor the 
blood flow to both uterine horns. Another elec- 
tromagnetic flow transducer was implanted arcund the 
middle uterine artery at the point of its entrance into 
the pregnant horn. This latter low was not measured 
in the nonpregnant animals because of the smal size of 
the artery and lack of reproducibility in the flow mea- 
surements. Cardiac output was measured with an elec- 
tromagnetic flow transducer implanted around the 
main pulmonary artery? in some animals. Calibration 
characteristics of the flow meters and other pertinent 
information on our method of monitoring different 
blood flows simultaneously have been reported else- 
where.* * * A postoperative recovery period of at least 
one week was allowed before any study was performed. 


` May 1, 1980 
Am. J. Obstet. Gvnecol. 


CARDIAC OUTPUT 








* 
d. 
Gals 
ISOXSUPRINE 
TERBUTALINE 


% CHANGE 
O 


SYSTEMIC VASCULAR RESISTANCE 


INFUSION 


0 I5 30 45 60 5 . 390 
MINUTES 


Fig. 2. Percentage change from control in the cardiac output 
and systemic vascular resistance with isoxsuprine and ter- 
butaline. Note the pronounced increase in cardiac output with 
isoxsuprine. 


The, experimental procedure was as follows: (a): B 
There was a 15-minute control period during which 
the ewe remained standing quietly in her cage while the 
mean arterial pressure, heart rate, and blood flows in 
the common internal iliac, middle uterine, and main 
pulmonary arteries were continuously monitored. (b) 
Next, there was a test period during which either isox- 
suprine (10 ug/kg/min) or terbutaline (0.40 ug/kg/ 
min) was infused intravenously for 60 minutes on al- 
ternate days; no more than one test was performed on 
a given day. The drug dosages employed were selected 
because (1) they are used clinically to inhibit premature 


_ labor, and (2) they were found by us to inhibit the mild 


uterine contractions produced by oxytocin infusion in 
pregnant ewes. (c) The experiment ended with a 30- 
minute postinfusion period during which all' parame- 
ters continued to be recorded. i 

Mean arterial pressure, heart rate, and phasic and 
integrated blood flows were computed for each study 
period by methods described elsewhere.* 5 Systemic 
vascular resistance was calculated’ from the ratio of 
mean arterial pressure and cardiac output; common 
internal iliac and middle uterine vascular resistances 
were calculated from the ratio of pressure and their 
respective blood flows. Each animal served as its own 
control. The response to the drug on a given day was 
taken as the maximum change observed during the 
infusion period and was related to the control mea- 
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Fig. 3. Percentage change from control in the common inter- 
nal iliac artery blood flow and its regional vascular resistance 
with isoxsuprine and terbutaline. The changes are not sig- 
nificant during the infusion period. 


surement obtained on that day. Paired values were 
used for computing significance with Student's t test, 
: and P values greater than 0.05 were considered to be 
not significant. 


Results 


Conditions of the animals. All ewes recovered from 
the surgical procedures and resumed their normal ac- 
tivities and feeding habits prior to the initiation of the 
experiments. Control values for the various circulatory 
parameters were within the ranges of data previously 
published for pregnant and nonpregnant animals.* 5 $ 

Effects in pregnant animals. 

Systemic hemodynamics. Both isoxsuprine and ter- 
butaline decreased the systemic arterial pressure and 
increased the heart rate (Fig. 1). The mean arterial 
pressure decreased from 93.7 + 11.3 to 77.5 + 10.2 
after infusion of isoxsuprine. These changes were of 
' borderline significance (p < 0.05). The hypotensive ef- 
fect of terbutaline in the dosage given was not sig- 
nihcant. During the postinfusion period, the blood 
pressure returned to control values with terbutaline, 
but remained below control values with isoxsuprine. 

Isoxsuprine produced a maximum increase in heart 
rate that averaged 85 beats/min from a control value of 
90 + 23 to 174.9 + 24.9, whereas terbutaline increased 
the heart rate by 48 beats/min. Heart rate remained 
above control values 30 minutes after cessation of in- 
fusion. 

Cardiac output increased by an average of 1.5 L/min 


during infusion of isoxsuprine, and 1.1 L/min during ` 
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Fig. 4. Percentage change from contro] in the middle uterine 
artery flow and its regional vascular resistance with isoxsu- 
prine and terbutaline. Note the significant decrease in flow 
and increase in resistance with isoxsuprine infusions. 


infusion of terbutaline (Fig. 2) (P < 0.01). Systemic vas- 
cular resistance decreased significantly during the ad- 
ministration of both agents (Fig. 2). 
. Regional hemodynamics. Infusions of isoxsuprine and 
terbutaline did not produce any significant change in 
the common internal iliac artery blood flow and resis- 
tance (Fig. 3) (P > 0.05). However, these agents did 
produce some decrease in the middle uterine artery 
blood flow, but only the changes elicited by isoxsuprine 
were significant (Fig. 4) (P < 0.05) and resulted in a 
decrease from 403.6 + 147 ml/min to 304.6 + 164.7 
ml/min at the end of the infusion. 
Effects in nonpregnant animals. Fig. 5 compares the 
maximum responses to infusion of isoxsuprine in 
pregnant and nonpregnant ewes. The increase in car- 
diac output and the decrease in the systemic vascular 
resistance were closely similar in both groups of ani- 
mals. The increase in the common internal iliac artery 
blood flow and the decrease in its vascular resistance 


. were not significant in the pregnant group, but were 


highly significant in the nonpregnant animals (Fig. 5). 


Comment 


In recent years, the beta adrenergic receptors have 


been divided into £, and 8;.? The former are thought 


to be confined to the cardiovascular system, whereas 
the latter are present in the vascular smooth muscle, 
myometrium, and bronchial tree. Efforts have been 
made to find pharmacologic agents which will stimulate 
specifically the B;-receptors, so that they can be used as 
labor-inhibiting agents without concern about their 
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Fig. 5. Percentage change from control in the cardiac output 
'CO), systemic vascular resistance (SVR), common internal 
iliac artery blood flow (CII-Q), and common internal iliac vas- 
. cular resistance (CII-VR) with infusions of isoxsuprine. Maxi- 
inum responses x ISE are depicted. Note the significant uter- 
ine vasodilatation in the nonpregnant group. 


cardiovascular side effects. Thus, newer agents, such as 
ritodrine, salbutamol, fenoterol, and terbutaline, have 


been claimed to be more specific B; stimulators than, 


isoxsuprine. 2: 
` Siimes and co-workers!? !! studied the effects of in- 
fusions of ritodrine on systemic and regional hemody- 
namics and on uterine activity in the chronically in- 
strumented pregnant sheep. Infusions of ritodrine in 
doses of 0.9 to 19 ug/kg/min to ewes in active labor 
decreased uterine activity (calculated in Montivideo 
units) by 80%. The labor-inhibiting effects of ritodrine 
were blocked with the beta receptor blocker proprano- 
lol, but not with the selective B,-receptor blocker proc- 
ta.ol. Alpha receptor blockade with phenoxybenzamine 
did not interfere with the effect of ritodrine on uterine 
acivity. When ritodrine was infused at a rate of 0.8 
ug/kg/min for 20 to 30 minutes, the heart rate and 
cardiac output increased significantly; arterial pressure 
decreased by about 9%, and uterine blood flow (mi 
crosphere method) did not change significantly. 
Ehrenkranz and associates,'” !? in studies of the ef- 
fects of infusions of ritodrine, salbutamol, and isoxsu- 
prine in chronically instrumented pregnant sheep, ob- 
served a decrease in uterine blood flow (middle uterine 
artery) and arterial pressure; the magnitude of these 
changes depended on the agent and the dosage used. 
The present data obtained from pregnant, unanes- 
thecized ewes show that both isoxsuprine and ter- 
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butaline have cardiovascular side effects when infused 
in labor-inhibiting doses; both produce a marked rise 
in heart rate and cardiac output, as well as a moderate 
degree of hypotension. In the doses employed, neither 
one of these agents seems to be purely a B,- or Be- 
stimulating agent. | 

The present data further show that isoxsuprine and 
terbutaline produced an opposite effect on the com- 
mon internal iliac and middle uterine arteries. These 
findings are in agreement with other data! which deal 
specifically with the different reactivities of contiguous 
vascular beds to pharmacologic stimuli and their mech- 
anisms. At any rate, the decrease in middle uterine 
artery blood flow produced by these agents in pregnant 
animals occurred in the face of a marked increase in 
the cardiac output. These different systemic and re- 
gional effects indicate that: (a) the fraction of cardiac 
output destined to the pregnant uterus must have de- ` 
creased during beta-mimetic infusions, and (b) other 
regional vascular beds must have undergone active di- 
latation to accommodate the cardiac output increment. 

The mechanisms by which these beta-mimetic agents 
decrease the uterine blood flow. are not clear. On 
theoretical grounds, the blood flow to a contractile or- 
gan, such as the uterus, which is relaxed by beta mime- 
tics, should increase because of the diminished in- 
tramural and perivascular resistances. Yet, the middle 
uterine artery flow, which supplies almost totally the 
contractile part of the uterus, decreased, whereas the 
flow in the common iliac artery, whose branches supply 
other structures, increased. The fall in uterine blood 
flow could not be due to alpha adrenergic stimulation 
by the beta-mimetics because phenoxybenzamine did 
not block that fall.'? It is possible, then, that the pelvic 
structures supplied by the other branches of the com- 
mon iliac artery are under beta adrenergic control, in 
which circumstance, beta-mimetics would dilate those 
vessels and would shift blood from the middle uterine 
arterial bed. The decrease in middle uterine artery 
blood flow would then be passive in relation to dilata- 
tion of the contiguous vascular structures. 

The nonpregnant animals exhibited a significantly 
greater increase in the common iliac blood flow than 
did the pregnant group in response to administration 
of isoxsuprine. Yet, the increase in cardiac output pro- 
duced by isoxsuprine was the same in both groups. 
These differences may be attributed to the fact that 
some of the vascular beds supplied by the common iliac 
artery during pregnancy may be near their capacity to 
dilate and, hence, cannot dilate any further. This con- 
cept has been advanced before on the basis of a num- 
ber of observations in pregnant and nonpregnant 
animals. '* l ' 
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Skin perfusion in pregnancy 
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Skin perfusion was monitored by photoelectric flow sensing in 42 pregnant and 20 nonpregnant 

women to obtain direct objective measurements of skin blood flow changes in pregnancy. The skin ' 
perfusion was found to increase significantly at the sixteenth gestational week and this increase was 
maintained at least 1 week post partum. The maximum increase, which was 3 to 4 times the control 


values, occurred between the twentieth and thirtieth week of gestation. No significant differences 
were found between normal and hypertensive pregnant patients, but significant decreases in skin 
perfusion were found in the supine position in patients with a positive “supine pressor test.” These 
results indicate a pattern of increase in skin perfusion during pregnancy which appears to vary 
inversely with the reported increase in peripheral resistance. (AM. J. OBSTET. GYNECOL. 137:30, 1980.) 


STUDIES OF SKIN blood flow changes in pregnancy 
have been determined indirectly by means of limb 
plethysmography, capillaroscopy, and fingernail ther- 
mal changes." To date, however, no study has directly 
measured skin blood flow changes during pregnancy. 


In the following investigation skin blood flow was. 


studied by monitoring pulse volume with a pho- 
toelectric flow recorder in 42 pregnant patients. The 
results indicate a threefold to fourfold increase in cu- 
taneous pulsatory blood flow during pregnancy, most 
of which occurs from midpregnancy onward. 


Material and methods 


Forty-two patients at The Brookdale Hospital Medi- 
cal Center Obstetrical Clinic participated in the study. 
One group consisted of 25 healthy pregnant women 
who were studied every 4 weeks from the twelfth to the 
twenty-eighth gestational week and every 2 weeks 
thereafter up to delivery (group 1). Fourteen patients 
of group 1 had additional studies at 1 week post par- 
tum and 20 patients had additional studies at 4 weeks 
post partum. Pregnancies in these patients remained 
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Table I. Clinical characteristics of the patients studied 


| Age Primi- | Multi- 
Group ' No. (yr) parous | parous 


1. Normotensive 25 — 27.4 * 6.8 20 5 
2. Hypertensive 17 24015. 15 2° 
3. Nonpregnant 20 26.0 + 3.9 17 3 


normal. A second group of 17 pregnant patients (group 
2).with gestational hypertension’ was studied once be- 
tween 34 and 40 weeks’ gestation prior to initiation of 
any therapy. A third group of 20 healthy nonpregnant 
women (group 3), matched for age, was studied on two 
occasions and served as nonpregnant controls. Clinical 
characteristics of the study population are summarized 
in Table I. | 

Fifteen patients (four in group 1 and.11 in group 2) 
were found to have a positive "supine pressor test"? 
after the thirty-third week of pregnancy. Skin pulse 
volume was recorded in both lateral and supine posi- 
tions and was compared to that of 15 patients who did 
not have a positive "supine pressor test." 

All tests were performed under identical conditions, 
which included informed consent, constant room tem- 
perature of 73 + 3? F, and placement of each patient in 
the left lateral recumbent position for 10 minutes prior 
to testing. The site of measurement was the finger pad 
of the right index finger and measurement was done by 
means of sensor (Hemorheograph,* Fig. 1 979). 

The Hemorheograph is an instrument that records 


*Bionic Instruments Inc., Bala Cynwyd, Pennsylvania. 
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Fig. 1. Left: The Hemorheograph photoelectric flow recorder at one third its actual size. Upper right: 
Flow-sensing probe with a filtered-light. source (smaller aperture) and photocell (larger aperture), 
two times actual size..Lower right: Flow-sensing probe placed on the finger pad, two times actual size. 
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Fig. 2. PWA tracing at paper speed of 25 mm/min (left) and 2.5 mm/min (right). Actual plotting of the 
PWA in millimeters is shown on the right side of the figure. 


flow and flow changes by means of photoelectric flow 
sensing. The sensing probe (Fig. 1) contains a small 
filtered-light source and a photosensitive cell that re- 
sponds linearly to.the light reflected from the blood in 
the peripheral arterial system.* The amount of pulsat- 
ing light registered is directly proportional to the flow 
in those layers that are penetrated by the light, i.e., the 
skin arterioles. The photocell recordings are displayed 
as pulsating waves on thermochemical chart paper and 
the amplitude of each wave is proportional to the cuta- 
neous pulse blood volume. The instantaneous changes 
in skin blood volume as observed from the pulse wave 
amplitudes were plotted from the highest points of the 
curves and expressed in millimeters, as illustrated in 
Fig. 2. Since the purpose of this study was to establish 
the pattern of increase in skin perfusion during preg- 
nancy, no attempt was made at computation of actual 
skin blood flow from pulse wave amplitudes (PWAs). 
The results are expressed as means + standard de- 
viations. Analysis of variance (Duncan's multiple com- 


parisons test) and Student's t test were used where 
applicable. A p value «0.05 was considered significant. 


Results 


The PWA at 12 weeks’ gestation (7.6 + 1.9 mm) was 
not significantly different than that of nonpregnant : 
control subjects (7.15 + 2.4 mm). A significant increase 
in PWA over the control value was evident starting at 
16 weeks’ gestation (9.1 X 2.6 mm); the rise continued 
at a significant level until the thirtieth week of preg- 
nancy (28.9 + 4.9 mm) when it had increased 300% to 
400%. The significant increases occurred at the 
twenty-fourth (18.8 + 6.8 mm), twenty-eighth (24.9 + 


| 6 mm), and thirtieth (28.9 + 4.9 mm) weeks of ges- 


tation, and there were no further significant in- 
creases after the thirtieth week. The significantly 
higher PWA was maintaind for at least 1 week post 
partum (31 +9 mm) and returned to nonpregnant 
control values (7.2 + 2.0 mm) by 4 weeks post partum 


(Fig. 3). 
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Fig. 3. Skin PWA values for 25 patients during uncomplicated pregnancies and post partum (p.p.) 
-and for 20 nonpregnant control subjects studied on two occasions (control A and B). *p « 0.05 
(Student's t test, versus control value). **p « 0.05 (Duncan's multiple comparison test, compared to 


preceding PWA value). 


The mean PWAs in 17 single studies of untreated 
patients with gestational hypertension at 30 to 40 weeks 
of gestation (31.8 + 5.2 mm) was not significantly dif- 
ferent from those of normotensive patients at similar 
gestational ages (31.7 + 4.2 mm). 

The mean PWA values in the'supine position in 15 
patients with positive “supine pressor tests" (25.3 + 5.2 
mm) were significantly lower than those recorded in 
the left lateral recumbent position (32.7 + 3.7 mm). 
There was'no significant difference in mean PWA val- 
ues in both positions in 15 patients with negative 
“supine pressor tests" (30.3 +3.9 mm for the lateral 
position versus 31.0 * 4.3 mm for the supine position). 


Comment 


Current views about skin blood flow changes during 
pregnancy are derived primarily from plethysmo- 
graphic studies that measure limb volume changes 
rather than surface flow.’ ? It has been argued that 
since the skin constitutes 30% of the hand volume the 
patterns of hand and skin blood flow changes in preg- 
nancy are identical, namely, there is an even, steady 
rate of increase in flow from the first trimester 
throughout pregnancy." ' Similar conclusions were 
drawn from other investigations in which fingernail 


temperature and finger capillaries were studied in 
pregnancy and the puerperium.” ? 

The present study, in which skin pulse volume 
changes were directly observed, yielded results that dif- 
fer substantially from those previously reported. The 
pattern found (Fig. 3) shows a slow but steady rise up to 
18 to 20 weeks’ gestation followed by a sharp significant 
rise between 20 and 30 weeks with no significant 
changes thereafter. The increase in PWA described 
here reaches its maximum at approximately the same 
time during gestation that the total peripheral resis- 
tance is reduced, that is, until the thirtieth week of 
gestation. However, our patients were in the lateral 
recumbent, not the supine, position. 

No significant differences in skin PWA in hypertens- 
ive pregnant patients were found. Since hypertensive 
patients have a higher perfusional pressure than nor- 
motensive women and there was no increase in skin 
perfusion, peripheral vascular resistance must have in- 
creased, confirming that vasoconstriction is a dominant 
feature in gestational hypertension.’ 

Gant and associates,’ who originally described the 


"supine pressor test," could not find a satisfactory ex- 


planation for the mechanism responsible for an exag- 
gerated pressor response in the supine position that 
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was found in certain pregnancies. Since the skin arte- 
rioles are chiefly under sympathetic control? and the 
occurrence of decreased PWA was associated with a 
positive “supine pressor test,” it is possible that a com- 
mon mechanism underlies both phenomena, that is, 
assumption of the supine position in late pregnancy 


may result in hemodynamic changes that initiate a- 


sympathetic cardiovascular tone." This sympathetic 
tone, which in normal pregnancies is usually not strong 
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Z I. Colonization studies 


MARTHA D. YOW 
LEROY J. LEEDS 

PETER K. THOMPSON 
EDWARD O. MASON, JR. 
DOROTHY J. CLARK- | 
CRAIG W. BEACHLER. 


Houston, Texas 


A longitudinal study of colonization by group B streptococcus (GBS) was conducted in 93 pregnant 
women and 92 of their infants. Positive cultures were obtained from vaginal swab specimens on at 
least one occasion during pregnancy. from 20.4% of the women. Three types of carriage were 
observed: chronic, transient, and intermittent. At the time of delivery, 12.9% of the mothers were 
colonized by GBS. GBS colonization occurred in 41.796 of the infants of the mothers colonized 
intrapartum. Only 1.296 of infants intrapartum culture-negative mothers were colonized. Infants 
colonized at birth were culture negative by 4 months of age. This study suggests that interruption of 
vertical transmission of GBS from mother to infant not only would influence the incidence of 
early-onset GBS disease but also might reduce the incidence of late-onset GBS disease. (AM. J. 


OBSTET. GYNECOL. 137:34, 1980.) 


GROUP B streptococcus (GBS) continues to be a lead- 
ing bacterial cause of serious infections in the neonate 


and young infant in the United States. Various 


prophylactic measures have been suggested. However, 
in order to plan preventive measures against GBS dis- 
ease in infants, it is necéssary to define the natural his- 
tory of GBS colonization of mothers during pregnancy, 
during the intrapartum period, and for several months 
postpartum; to define the natural history of coloniza- 
tion in the infant soon after birth and during the first 
few months of life; and to define immunologic factors 
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in both the mother and infant which influence devel- 
opment of disease in the colonized infant. 

Part I of this communication presents the results of a 
longitudinal study of GBS colonization in 93 pregnant 
women and their offspring., Part II reports the inci- 


. dence and persistence of the concentration of antibody 


against the type III capsular antigen in the sera of these 
women and in the cord blood. l 

There have been numerous incidence surveys of 
GBS colonization in pregnant women and their infants. 
With the use of sensitive bacteriologic techniques, the 
vaginal colonization of pregnant women has been 
found to vary from approximately 10% to 25%," * and 
approximately 70% to 75% of infants born to mothers 
who were culture positive. at the time of delivery have 
been colonized with the maternal serotype." ? Also, 
there have been a few serial, short-term investigations 
which have increased our knowledge of the course of 
GBS colonization in pregnant women and their off- 
spring.” ê However, there is only one published report 
of a true longitudinal study, that of Anthony and asso- 
ciates' conducted in Los Angeles in 1978. Those work- 
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ers made several important new observations from se- 
rial cultures on 382 pregnant women and their infants. 
They determined that the carrier state in pregnant 
women may be chronic, transient, or intermittent. 


They, further determined that 65% of infants born of _ 


women who were culture positive at delivery were col- 
onized by the maternal type of GBS. However, when 
" GBS was not present in the mothers during the in- 
trapartum period (despite the mothers having been 
positive before or after delivery), only 9% of infants 
_were colonized. This was a colonization rate compara- 
ble to that of infants born to mothers from whom GBS 
was never isolated. | 

A similar longitudinal study of 93 pregnant women 
and their offspring was conducted in Houston from 
1975 to 1977. The data were analyzed and reported in 
the same manner as those of Anthony and associates, 
so that the results of the two investigations may be 
compared. ` 


Material and methods 

Patient population. During a 2-year period, 126 pri- 
vate obstetric patients were interviewed (by one of the 
authors, either L. J. L. or P. K. T.) and enrolled in a 
longitudinal study. Written, informed consent was ob- 
tained from each patient for enrollment of herself and 
her infant. Of the 126 women, all of whom were in 
the first or early second trimester of pregnancy, 93 
were followed up throughout pregnancy and delivery. 


Twelve had spontaneous abortions, and 21 withdrew or. 


were dropped from the study for a variety of reasons, 
including treatment with antibiotics. The demographic 
characteristics of the 93 women who remairied in the 
investigation were as follows: all were from the middle 


and upper socioeconomic groups, all were married, 77 


were Caucasian, 8 were black, and 8 were Mexican- 
American. Their age range was 18 to 42 years, with a 
mean of 26 years. Thirty-five women were primigravid 
and fifty-eight were multigravid. All of the deliveries 
were performed in the same private hospital. Ninety- 
two of the infants of these mothers were enrolled in the 
study at birth. 

Collection of specimens. Specimens from the throat 
and vagina for culturing were obtained from the preg- 
nant women during the first, second, and third trimes- 
ters, at the time of delivery, and 48 hours postpartum. 
Specimens from the ear, throat, umbilicus, and rectum 
of the infants were cultured within 24 hours of birth 
and on the second or third day of age. Culturing of 
mother-infant pairs was again undertaken when the 
infants were 2, 4, and 6 months of age: The sites cul- 
tured in infants at these follow-up visits were the throat 
and rectum. Sera for determination of antibodies were 
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Table I. Relationships between carriage of GBS and 
ethnic background, age, and gravidity* 


Population No. of carriers/No. of 
characteristics patients in group (%) 
Ethnic background: | 
Caucasian 14/77 (18.2) 


Black l 4/8 (50.0) 


Mexican-American 1/8 (12.5) 
Age group (yr): 
13-19 0/1 (0) 
` 20-23 5/19 (26.3) 

24-27 9/45 (20.0) 

28-42 5/28 (17.9) 
Gravidity: 

Primigravid 11/35 (31.4) 

Multigravid 8/58 (13.8) 





- *Statistical analysis for differences in rates: for Caucasian 
women compared with black women, P < 0.05 (x? = 4.4); for 
Caucasian women compared with Mexican-American women, 
P = NS (x? = 0.6); for black women and Mexican-American 
women, P = NS (x? = 2.6); for primigravid women compared 
to multigravid women, P « 0.05 (x? = 4.18). 


collected from most of the women during each of the 


three trimesters of pregnancy, and cord blood was ob- 
tained at the time of delivery. 

Bacteriologic techniques. All culture swabs were in- 
oculated directly into a selective broth medium that 
contained Todd-Hewitt broth (Difco Laboratories), 596 
sheep blood, gentamicin sulfate, 8 ug/ml (Schering 
Corporation), and nalidixic acid, 15 g/ml (Winthrop 
Laboratories). The broth cultures were incubated 
overnight at 35? C and then streaked to sheep blood 
agar. Colonies of hemolytic and nonhemolytic strep- 
tococci were serologically grouped and typed by the 
fluorescent antibody technique of Romero and Wilkin- 
son? with the use of hyperimmune rabbit antisera pre- 
pared and conjugated in our laboratory by previously 
described methods.” All streptococci were screened 
biochemically and/or serologically to preclude mis- 
identification of nonhemolytic group B streptococci. 


Results 


Isolation of GBS. Although the study was designed 
to obtain a total of five sets of cultures from each preg- 
nant woman from the first trimester through 48 hours 
post part, this could not be accomplished consistently. 
GBS was isolated from 12 (14.296) of the 93 women at 
first examination and from 19 (20.4%) by serial cul- 
tures during pregnancy. GBS was isolated from 53 of 


516 (10.3%) vaginal cultures and from only 6 of 430 


(1.4%) throat cultures. 

There were 37 GBS isolates from cultures of 19 
women who were colonized on at least one occasion. 
Type III strains accounted for 50% of the isolates, 


Ll 
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Table II. Results of cultures in mother-infant pairs from delivery through 6 months after delivery 





Mother's culture positive at delivery 


Mothers 12/12 5/19 

Infants 5/19 2/19 
Mother's culture negative at delivery 

Mothers 0/81 ^ 3*/42 

Infants 17/80 


14/42 


*Previously colonized during pregnancy. 
t Nosocomial transmission. 


Delivery to 48 hours 2 months 4 months 
(No. positiveltotal No.) (No. positiveltotal No.) (No. positive/total No.) 





6 months 
(No. positive/total No.) 





3/7 EU 

0/7 0/7 

5/41 4/49 
` 18/41. 18/49 


+Mother of this infant was one of three who were colonized during pregnancy and positive at two months post partum. 


$Community-acquired. Mother was negative. 


whereas types Ia, Ib, or Ic and type II accounted for 
31.7% and 18.2%, respectively. 

Ethnic background, age, and gravidity. See (Table 
=.) Fourteen of 77 (8.2%) Caucasian women, 4 of 8 
(5095) black women, and 1 of 8 (12.5%) Mexican- 
American women harbored GBS on at least one occa- 
sion during pregnancy. There was a significant differ- 
ence between colonization rates in the Caucasian and 
black women. There was no significant difference be- 
tween the isolation rate in the Caucasian women and 
that in the Mexican-American women. Neither was 


there any significant difference between colonization in - 


black women and that in Mexican-American women. 
This may be a reflection of the small numbers of 
women in the latter two groups. 

The age distribution of the study population is 
shown in Table I. There was no relationship between 
colonization and age. Thirty-five women were primi- 
gravid and 58 were multigravid. Colonization was sig- 
nificantly greater in the primigravid than in the mul- 
tigravid women. 

Stages of pregnancy. The results of serial cultures 
vere analyzed in relationship to the stages of preg- 
rancy. The isolation rate was 14.396 (12/84) in the first 
trimester, 10.1% (7/69) in the second trimester, and 
12.996 (12/93) late in the third trimester or at delivery. 
These differences were not significant. Postpartum cul- 
tures obtained in 65 women prior to discharge from 
the hospital were positive in only four instances. These 
results were not valid because many of the 55 women 
had been given antibiotics immediately post partum. 

Patterns of colonization. In describing the patterns 
of colonization in the pregnant women, we employed 
arbitrary definitions similar to those of Anthony. The 
patterns were as follows: chronic carriage—three or 
more consecutive positive cultures of the same serotype 
of GBS; transient carriage—a single positive culture 
sometime during pregnancy, preceded: and followed by 
negative cultures; intermittent carriage—two or more 


positive cultures separated by negative cultures; inde- 
terminant carriage—a situation that did not fit into the 
first three categories, such as a single positive culture at 
the time of enrollment. These terms were used to span ` 
the period from the first trimester of pregnancy 


_ through 48 hours after delivery. Five of 19 (26.3%) 


_culture-positive women were chronic carriers, 5 (26.3%) 


r 


were transient carriers, 3 (15.8%) were intermittent 
carriers, and 6 (31.6%) had an indeterminate pattern. 
The pattern of colonization was not related to race, 
age, or gravidity. 

Vertical transmission. As stated above, 19 of the 93 
mothers studied were colonized at some time during 
pregnancy. Twelve were culture positive late in the last 
trimester or at the time of delivery. Five (41.7%) of the 
offspring of these 12 mothers were colonized with the 
maternal serotype within 24 hours of birth. Eighty-one 
women were culture negative at the time of delivery. 
Only one infant (1.2%) born to these 81 mothers be- 
came colonized during his stay in the nursery. The 
mode of acquisition in this infant was considered to be 
nosocomial. The numbers of positive cultures from the 
four culture sites (ear, throat, umbilicus, and rectum) 
were comparable. l 

Table II presents the culture status of the mother- 
infant pairs which could be followed up at 2, 4, and 6 
months post partum. Twelve mothers were colonized 
late in the third trimester or at delivery, 5 were still 
culture positive at 2 months, 3 of 7 were culture positive 
at 4 months, and 4 of 7 were culture positive at 6 
months. Two of the 5 infants who were culture positive 
at birth were still positive at 2 months; cultures were 


_ again obtained at 4 and 6 months on four of the origi- 


nal 5 culture-positive infants, and all four had negative 
cultures on these latter two occasions. 

Eighty-one mothers were culture negative post par- 
tum, although 7 of these women had been positive on 
at least one occasion during pregnancy. Forty-two, 41, 
and 49 women were cultured at 2, 4, and 6 months, 


ry 
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respectively. Three women who had previously been 
colonized became culture positive again with the same 
serotype at 2 months and remained so at 4 and 6 
months. Two women who were never culture positive 
prior to delivery acquired GBS for the first time at 4 
months post partum, and one of these was culture pos- 
itive again at 6 months. Of the infants born to the 81 
women who were culture negative at delivery, only one 
had a positive culture. This infant on whom follow-up 
was not possible, was considered to have acquired the 
organism from the hospital environment. Another in- 
fant appeared to have maternal-to-infant transmission 
between hospital discharge and 2 months of age, and 
two other infants acquired the organism from sources 
other than the mother, by the ages of 4 and 6 months. 
Overall, of the 92 infants in the study population, 6 
(6.5%) became colonized before discharge from the 
hospital. Five of these infants returned for follow-up 
and all 5 were culture negative by 4 months of age. An 
additional 3 (3.25%) infants acquired the organism 
after hospital discharge (one each at ages 2, 4, and 6 
months). The overall colonization rate in the 92 infants 
(birth to 6 months) was 9.8%. Table III summarizes the 
probable modes of acquisition of GBS by the infants. 


Comment 


The demographic characteristics of the population 
in this Houston study and those of the population in 
the Los Angeles study (Anthony and associates’) were 
quite different: The socioeconomic groups repre- 
sented and the racial distribution were different; the 
mean age of our group was higher and the age range 
was narrower. Despite these factors, the findings of the 
two investigations were remarkably similar. 

The overall isolation rate in serial cultures from the 
pregnant women was 20.4% in Houston and 28.3% in 


Los Angeles. Both the Los Angeles and the Houston . 


studies may have failed to detect a small.number of 
culture-positive women because anorectal ‘culturing 


. was not performed in either study. In 1977, Badri and 


associates! reported that the anorectal area was an im- 
portant site of GBS carriage; and a subsequent study! 
conducted in Houston, in 1977, showed that approxi- 
mately 2095 of culture-positive women would have 
been overlooked if anorectal cultures had not been 
performed in addition to vaginal cultures. 

Serotype III was the predominant serotype isolated 
in both geographic areas. GBS carriage in both studies 
was influenced by gravidity and ethnic group. The 
carriage rate was not infiuenced by the stage of preg- 
nancy in either series. The same patterns of coloniza- 
tion (chronic, transient, intermittent) were observed 
and these patterns did not correlate with mother-to- 
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Table III. Infant acquisition of GBS colonization 





Mother-infant pairs 93 
Mothers positive intrapartum 12 
Vertical transmission 5 infants 
Nosocomial transmission 1 infant 
Late (2 months) maternal-to-infant transmission l infant 
Community-acquired 2 infants 


infant transmission of GBS. In both studies, maternal 
colonization at the time of delivery was the most impor- 
tant factor that influenced colonization of the infant. 
Anthony and associates’ found that 65% of the in- 
fants of women who were GBS culture positive during 
the intrapartum period were colonized with the mater- 
nal serotype, whereas only 5.6% of the infants of moth- 
ers who were culture negative at delivery (having been 
colonized previously) were colonized with the maternal 
serotype.! In our study, 41.7% of infants born to 
women colonized at delivery acquired the maternal 
serotype, whereas only 1.296 of infants born to mothers 


-~ not colonized at delivery (regardless of the mother's 


previous culture status) were colonized. The lower per- 
centage of vertical transmission in this series, as com- 
pared to that found by Anthony and associates’ and in 
earlier Houston studies,” ? may have resulted from the 
fact that several of the women who were culture posi- 
tive at the time of delivery had Cesarean sections. 
Several investigators have demonstrated that noso- 
comial spread of GBS is an important mode of infant 
colonization.?"? In the present longitudinal study, there 


: was a very low rate of acquisition from this particular 


hospital environment—only one infant was colonized 
from this source. Also in this socioeconomic group 
there was a low rate of acquisition from the mother at 
home, from other family members, or from the com- 
munity. The rapid subsidence of colonization in the 
infants who were culture positive at the time of dis- 
charge from the hospital was surprising. Other inves- 


tigators have observed the persistence of colonization 


in infants.*? 8 This observation needs to be investigated 
in a larger number of infants from a variety of socio- 
economic and racial groups. 

It is clearly evident from the information gained in 
our longitudinal study, from that of Anthony and as- 
sociates, and from the incidence and short-term studies 
discussed here that prevention of transmission of GBS 
from mother to infant could be an important factor in 
reducing colonization and subsequent disease in in- 
fants. Prevention of vertical transmission might also 
reduce nosocomial colonization by preventing intro- 
duction of GBS to the nursery via colonized infants. 

It is equally evident that in devising preventive ap- 
proaches one must keep in mind the inconstancy and 
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unpredictability of GBS’ carriage in the pregnant 
woman and, thus, aim to render the mother GBS cul- 
ture negative at the time of delivery. 


We would like to express our appreciation to Mrs. 
Geraldine Hughes, Mrs. Linda Gregory, Mrs. Eileen 
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II. Determination of serum antibody to capsular 
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An investigation of the prevalence and persistence of the concentration of antibody to capsular 
polysaccharide from type lll, group B Streptococcus in sera from 93 pregnant women and their 
newborn infants is reported. In the majority of women, the concentrations of antibody detected in the 
‘sera were low («1 ug/ml). However, sera from women who were colonized with type IIl strains of 
group B streptococci contained significantly higher concentrations of antibody than those from 
noncolonized women (p = 0.027). No appreciable change in antibody concentration was found in 
sera collected early in gestation when compared to delivery sera. When maternal-cord serum pairs 

: were analyzed, a significant correlation between concentrations of antibody was found, which 
indicates that this antibody is transplacentally transferred. (AM. J. OBsTET. GYNECOL. 137:39, 1980.) 


ALTHOUGH the group B Streptococcus is now com- 
monly associated with invasive neonatal bacterial infec- 
tion, little is known about the natural history of immu- 
nity to this microorganism in the human host. It has 
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been shown that very low concentrations of antibody to 
capsular polysaccharide from type IHI, group B Strepto- 
coccus in sera of pregnant women are significantly re- 
lated to the occurrence of invasive disease due to this 
bacterium in the offspring.’ 

This investigation determined serial observations in 
selected sera from 93 pregnant women during gesta- 
tion and cord sera from their babies who were the sub- 
ject of the foregoing report.! The purposes of this 
study were to assess the persistence of antibody to cap- 
sular polysaccharide from type III, group B Streptococ- 
cus during gestation, the relationship between coloni- 
zation with type III strains and antibody concentration 
in sera, and the correlation between antibody concen- 


trations in maternal-cord serum pairs. 


Material and methods 


The study population has been described in detail in 
Part I. Sera from parturient women collected at inter- 
vals during gestation and post partum and cord sera 
from their infants were stored at —20° C until testing. 
The concentration of antibody directed against capsu- 
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Fig. l. The concentration of antibody to capsular polysac- 
charide from type III, group B Streptococcus in sera of 70 
women without,group B streptococcal colonization (NC), in 
sera of nine women colonized with group B streptococcal 
. Strairs other than type III (C), and in sera of 12 women col- 
. Oonized with type III, group B streptococci (HI). (---, Median:) 


lar polysaccharide from type III, group B Streptococcus 
in these sera, was determined by a radioactive antigen- 
binding assay described in detail elsewhere.” * Differ- 
ences in concentration of antibody in sera collected 
early in pregnancy and that obtained late in the third 
trimester or at delivery were evaluated by means of a 
paired t test? The relationship between serum anti- 


body level and group B streptococcal colonization was:- 


analyzed with the Mann-Whitney U test because of the 
non-parametric distribution of levels.6 The Spearman 
rank correlation was used to determine the correlation 
between maternal delivery-cord serum pair antibody 
concentrations.’ 


Results 


In 25 of the study patients, sera were collected early 
in pregnancy and within 4 weeks of delivery or post 
partum. The concentrations of antibody in these sera 
were compared to determine whether levels changed 
significantly. No significant difference in antibody level 
during gestation was detected (t= 1.88, p = 0.073), 
which indicates that antibody predictably persisted at a 
given concentration throughout pregnancy in the vast 
majority of women. A greater than twofold decrease in 
concentration was observed in sera from only two pa- 
tients, both of whom had -high concentrations (>15 
pg/ml) in delivery sera. 
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One or more sera were available for testing in 91 
pat ents. Fig. 1 summarizes the distribution of antibody 
concentration in sera from each patient according to 
colenization status at the time the sera were obtained. 
Seventy women were not colonized (NC) and their sera 
contained a median concentration of 0.648 ug/ml 
(range, 0.356 to 40.3 ug/ml). Sera from 12 patients 


. who were colonized with type III, group B streptococci 


(III) aad a median antibody level of 5.53 ug/ml (range, 


., 0.39€ to 40.3 ug/ml), and-those from nine women col- 
onized with types Ia, Ib, Ic, or II strains of group B 


streptococci (C) contained a median antibody concen- 
tration of 0.55 ug/ml (range, 0.338 to 22.9 ug/ml); The 
concentration of antibody in sera from women who 
harbored type III, group B Streptococcus was sig- 
nificartly greater than that in sera from non-colonized 
womer (p - 0.027, Mann-Whitney U test). 

Paired maternal delivery-and infant cord sera were 
availabe from 46 women and their babies. The median 
antibody concentration in maternal sera was 0.55 
ug/ml (-ange, 0.356 to 40.3 ug/ml), and in cord sera it 
was 0.431 ug/ml (range, 0.32 to 36.1 ug/ml). A sig- 
nificant correlation (p = <0.01)-was found between 
antibody concentration in these maternal-cord pairs 
(r = 0.71, Spearman rank correlation). These results 
are similar to earlier findings that concentration of an- 
tibody to capsular polysaccharide from type III, group 
B Streptococcus in the serum of a newborn infant can 
be estimated from maternal serum antibody level at 
delivery.* 


Comment 


Althougn the significant prevalence of serious group 
B streptoccccal infections in the neonate has resulted in 
an understanding of the clinical features of, and asso- 
ciated risk -actors for, infection in the neonate, as well 


as prevalerme rates for asymptomatic carriage in vari- 


ous study populations,’ little information on the natu- 
ral history cf infection with, or humoral immunity to, 
these microorganisms in pregnant women is available. 


Early studies indicated that the majority of neonatal 


infections resulted from type III rather than from the 
other four serotype strains of group B streptococci,® ? 
in spite of the nearly equal distribution of serotypes I, 
II, and III among isolates from women at delivery. In a 
recent report by: Wilkinson,'? from the-Center for Dis- 
ease Control, 64.4% of 343 strains from infants with 
septicemia or meningitis belonged to serotype III. For 
this reason, stady of antibody directed against the type 
III capsular »olysaccharide in sera from pregnant 


., women and newborn infants was believed to be the first 


step in under:tanding human immunity to group B 
Streptococcus. 
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Previous reports have indicated that sera from 
women colonized with type III, group B streptococci 
who have healthy infants have significantly higher con- 
centrations of antibody to capsular type III polysac- 
charide than do sera from women who have in- 
fants with invasive, type III, group B streptococcal dis- 
ease." * Thus, very low concentrations of this antibody 
(<1 or 2 ug/ml) in the serum of a woman at delivery is 
undoubtedly one of several factors related to the 
pathogenesis of these neonatal infections. The present 
study indicates that assessment of serum antibody con- 
centration during the first trimester should reflect 
levels at delivery, since no significant differences were 
detected during gestation in sera from 25 women. The 
predictive value of a single determination, however, 
should be viewed with caution because of the relatively 
small number of women studied. Furthermore, until 
serologic tests are performed routinely, determination 
of antibody status early in pregnancy to assess one 
of several risk factors for neonatal infection is not 
practical. 

Two observations from this study suggest that the 
antibody detected in the sera of these pregnant women 
was primarily of the IgG class. The first observation 


was the persistence of high levels throughout preg- 


nancy, a finding similar to that reported in sera from 
normal adults 1 year after immunization with purified 
type III capsular polysaccharide vaccines.!! The second 
observation was the statistically significant correlation 
between the antibody concentration in matched mater- 
nal-cord serum pairs, which indicates placental transfer 
of antibody. However, the serologic assay employed, a 
radioactive antigen-binding test, detects antibody of all 
immunoglobulin classes, and the maternal-cord serum 
pair correlations were not 10096. The latter finding 
suggests that, occasionally, a woman may have signi- 
ficant levels of antibody of the IgM rather than the IgG 
class, and will not passively "immunize" her infant. 
This occurrence, although uncommon, has been re- 
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ported in two women delivered of term infants who 
developed early-onset, group B streptococcal disease.’ 

The factors which are responsible for the presence of 
high concentrations of serum antibody against type III 
capsular polysaccharide in some women are poorly un- 
derstood. It is clear from studies of pregnant and 
non-pregnant women, infants, and children? ?* that 
sera from the majority of individuals contains very low 
levels of antibody, although, among children, these 
levels may be related, in part, to increasing age. Most 
seroepidemiologic studies have not been designed to 
assess the relationship between the infection of mucous 
membranes with type III strains and the concentration 
of anti-type III antibody in pregnant women. Both the 
present investigation and that reported by Beachler 
and associates? in a study of lower socioeconomic 
pregnant women indicate that significantly higher con- 
centrations of antibody are detected in sera from 
women actively colonized with type III, group B Strep- 
lococcus than in sera from non-colonized or non-type 
III colonized pregnant women. This observation may, 
in part, explain the vast discrepancy between genital 
colonization rates at delivery and attack rates for inva- 
sive neonatal infection. For example, the passive im- 
munization of a newborn infant by high maternal anti- 
body levels may restrict infection with type IIl, group B 
streptococci acquired from the maternal genital tract to 
mucous membrane sites in the infant. The mechanism . 
by which genital colonization with type III or possibly 
other serotypes of group B streptococci is related to 
high serum antibody levels to the capsular antigens of 
these bacteria is unknown, and should be the subject of 
future studies. 


We wish to thank Drs. Leroy Leeds and Peter 
Thompson for allowing us to study sera from their 
patients, Mrs. Dorothy Clark for collection of speci- 
mens, the nursing staff at Women's Clinic and Wo- 
men's Hospital for assistance, and Ms. Judy Rodgers: 
for help in the preparation of the manuscript. 
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The action of Par lodel bromocriptine mesylate) - 
compared with that of hormones in 
the prevention of postpartum lactation 


With the shedding of the placenta following birth, estrogen and progesterone levels fall 
dramatically. Consequently, the lactogenic effects of elevated prolactin on the mammary gland 
are no longer blocked by these steroids. 
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Parlodel site of action 


Parlodel (bromocriptine mesylate), as 
a dopamine receptor agonist, reduces 
prolactin levels by acting directly on 
dopamine receptor sites on prolac- 
tin secreting cells in the anterior 
pituitary. With the rapid decline of 
prolactin levels, the stimulus leading 
to and supporting lactation is 
removed, and congestion and en- 
gorgement are prevented. Parlodel 
(bromocriptine mesylate) is not 
known to act directly on 

mammary tissue. 





Hormonal site of action 


Estrogens, which actually stimulate 
prolactin secretion, are thought to 
inhibit the binding of prolactin to its 
receptors in the mammary glandular 
cells responsible for milk secretion. 
Estrogens prevent lactation by 
blocking the lactogenic effects of 
prolactin in a manner similar to the 
effects of estrogen during pregna ncy. 
Since prolactin levels remain 
elevated, congestion and engorge- 
ment are possible. 


The need for an alternative to 





estrogens and other hormonesin 
the prevention of postpartum lactation 
is met with Parlodel bromocriptine mesylate) 


Extremely high clinical response, based on 
complete absence—not just relief—of 
mammary secretion, congestion, and 
engorgement 


By day 14 of Parlodel therapy,* 85% of the patients 
who completed at least 14 days of therapy had com- 
plete absence of secretion, and all but two of these 
women achieved this response by day 12; in the 
remaining 15%, secretion was rated as slight to mod- 
erate. By day 7, 94% of the patients had complete 
absence of congestion, and this remained essentially 
unchanged through day 14. Furthermore, 98% had 
complete absence of engorgement; significantly, few 
patients developed engorgement at any time during 
therapy—never over 9%. 


Percent of patients reporting complete absence 
of mammary secretion, congestion, engorgement * 





O e | aie. XE in tei 
day 2 day 7 day 14 
mammary mammary mammary 
—] secretion congestion engorgement 





* Based on 70 patients who completed at least seven days of therapy 
and 66 patients who completed at least 14 days of therapy. Half of 
each group received 5.0 mg a day and the other half received 7.5 mg 
a day, in divided doses. 


, Itshould be kept in mind that the incidence of sig- 
nificant painful engorgement is low and usually 
responsive to appropriate supportive therapy. In 





contrast with supportive therapy, Parlodel (bromo- 
criptine mesylate) prevents the secretion of prolactiN; 
thus inhibiting lactogenesis and subsequent secre- 
tion, congestion, and engorgement. 


In other studies +2 with Parlodel therapy it was noted 
that there “were no complaints of engorged or painful 
breasts...”! and that “...the almost complete relief of 
pain and engorgement spared both the patient and 
the nursing staff many complaints, and justified the 
longer duration of treatment." 


Mild to moderate secretion, congestion, or engorge- 
ment occurs in 1896 to 4096 of patients once therapy 
is stopped. 

High correlation between clinical response 
and reduction of prolactin demonstrated? 
In nine postpartum patients Parlodel therapy was 
initiated after delivery. Five hours after the first 
Parlodel dose, serum prolactin levels had fallen to 
the normal range and, over the eight days they were 
measured, remained below an estimated mean nor- 
mal. Prolactin concentrations did not rise even fol- 
lowing nipple stimulation in the five patients 

tested in this manner. None of the nine patients had 
any milk secretion or breast engorgement. 


No effect on clotting factors^? 


Adverse reactions were generally mild to 
moderate and required discontinuation of 
therapy in only 3% of 234 patients treated 
with 2.5 mg to 7.5 mg daily for prevention of 
postpartum lactation. Headache, dizziness, 
nausea, and hypotension were among the 
side effects observed. (See Brief Summary.) 
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Recommended dosage and administration 
in prevention of postpartum lactation 


one 2.5-mg tablet bid with meals for 14 days (if neces- 
Sary, may be given for up to 21 days); since Parlodel 
(bromocriptine mesylate) is known to cause hypo- 
tension in some patients, therapy should be started 
only after vital signs have been stabilized and no 
sooner than four hours after delivery 
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Indications: Short-term treatment of amenorrhea/galactorrhea asso- 
ciated with hyperprolactinemia due to varied etiologies, excluding 
demonstrable pituitary tumors; not indicated in patients with normal 
prolactin levels, and, since safe use has not been demonstrated in 
pregnancy, not indicated in management of infertility. 

Prevention of physiological lactation, (secretion, congestion, and 
engorgement) after parturition, when the mother elects not to breast 
feed or breast feeding is contraindicated, or after stillbirth or abortion. 
The physician should keep in mind that the incidence of significant 
painful engorgement is low and usually responsive to appropriate 
supportive therapy. In contrast with supportive therapy, Parlodel® 
(bromocriptine mesylate) prevents the secretion of prolactin, thus 
inhibiting lactogenesis and subsequent secretion, congestion, and 
engorgement. Once Parlodel therapy is stopped, 18% to 40% of 
patients experience rebound of breast secretion, congestion, or 
engorgement, which is usually mild to moderate in severity. 
Contraindications: Sensitivity to any ergot alkaloids. 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea 
has been found in patients with pituitary tumors (Forbes-Albright 
syndrome), a complete evaluation of the sella turcica is advisable 
before treatment with Parlodel (bromocriptine mesylate). Although 
Parlodel therapy will effectively lower plasma levels of prolactin in 
patients with pituitary tumors, this does not obviate the necessity of 
radiotherapy or surgical procedures where appropriate. If pregnancy 
occurs, treatment should be discontinued immediately. 

In postpartum studies, hypotension (decrease in supine systolic and 
diastolic pressures of greater than 20 mm and 10 mm Hg respectively) 
has been observed in almost 30% of patients; on occasion, supine 
systolic pressure dropped as much as 50 to 59 mm Hg. It is likely that 
many of these hypotensive episodes were not drug induced, since 
decreases in blood pressure are frequently noted during the puerpe- 
rium independent of drug therapy. Since Parlodel (bromocriptine 
mesylate) is known to cause hypotension in some patients, 
however, Parlodel therapy should not be initiated until the vital 
signs have been stabilized and no sooner than four hours after 
delivery. Periodic monitoring of the blood pressure, particularly during 
the first few days of therapy, is advisable and care should be exercised 
during concomitant administration with other medications known to 
lower blood pressure. 

Since dizziness (8% to 16%) and syncope (less than 1%) have been 
reported, patients should be cautioned about engaging in activities 
requiring rapid and precise responses, such as driving an automobile 
or operating dangerous machinery. 

Precautions: Since treatment of amenorrhea/galactorrhea may result 
in restoration of fertility, patients should be required to use contracep- 


the first clinically useful dopamine receptor agonist 
Parlodel (bromocriptine mesylate) 


TABLETS, 2.5 mg 


e the first nonestrogenic, nonhormonal 
agent for prevention of postpartum lactation 


the first effective agent for 


amenorrhea/galactorrhea due to hyperprolactinemia" 


tive measures, other than the oral contraceptives, during treatment; 
however, since patients often ignore this recommendation and since 
pregnancy may occur prior to reinitiation of menses, as an additional 
precaution, a pregnancy test is recommended at least every four 
weeks during the amenorrheic period and, once menses are reini- 
tiated, every time a patient misses a menstrual period. Parlodel ther- 
apy has been demonstrated to be effective in the short-term 
management of amenorrhea/galactorrhea; data are not available on 
the safety or effectiveness of its use in long-term continuous dosage or 
in patients given repeated courses of treatment following recurrence of 
amenorrhea/galactorrhea after initial treatment. Recurrence rates are 
i etd very high, ranging from 70% to 80% in domestic and foreign 
studies. 

Decreases in blood pressure are common during the puerperium and, 
since Parlodel therapy produces hypotension in some patients, the 
drug should not be administered until the vital signs have been stabi- 
lized, and care should be exercised when it is administered concomi- 
tantly with other medications known to lower blood pressure. Safety 
and efficacy have not been established in patients with renal or hepatic 
disease. Diuretics and phenothiazines should be avoided during 
Parlodel therapy. 

Nursing Mothers: Since it prevents lactation, the drug should not be 
administered to mothers who elect to breast feed their offspring. 
Pediatric Use: Safety and efficacy have not been established in chil- 
dren under the age of 15. 

Use in Pregnancy: Safe use has not been established. 

Adverse Reactions: The incidence of adverse effects is quite high 
(6896) in patients treated for amenorrhea/galactorrhea, but only 2396 
of patients treated within the recommended dosage range for preven- 
tion of physiological lactation had at least one side effect. Adverse 
reactions were generally mild to moderate and required discontinua- 
tion of therapy in only 6?6 of patients treated for amenorrhea/ 
galactorrhea and 3% of patients treated for prevention of physiological 
lactation. A hypotensive effect, usually transient, may accompany 
treatment; two reports of fainting in the puerperium may possibly be 
related to this effect. The occurrence of adverse reactions may be 
lessened by temporarily reducing dosage to one-half tablet two to 
three times daily. 

The following table shows the most frequent adverse reactions. 


Treatment of Amenorrhea/ Adverse Prevention of 
Galactorrhea Reaction Lactation 

5196 Nausea 796 

1896 Headache 1096 

16% Dizziness 8% 
8% Fatigue 1% 
7% Abdominal Cramps 0.4% 
6% Lightheadedness — 
596 Vomiting 396 
595 Nasal Congestion — 
3% Constipation — 
3% Diarrhea 0.4% 
— Syncope 0.7% 
-— Hypotension 28% 


Dosage and Administration: /n amenorrhea/galactorrhea, the ther- 
apeutic dosage is one 2.5-mg tablet, two or three times daily with 
meals, and duration of treatment not to exceed six months; it is recom- 
mended that treatment commence with one tablet daily, increasing toa ~ 
therapeutic dosage within the first week, to reduce the possibility of 
adverse reactions. /n prevention of physiological lactation, therapy 
should be started only after the patient's vital signs have been stabi- 
lized and no sooner than four hours after delivery; the recommended 
therapeutic dosage is one 2.5-mg tablet twice daily with meals; the 
usual dosage range is from one 2.5-mg tablet daily to one 2.5-mg 
tablet three times daily with meals; therapy should be continued for 14 
days, however, may be given for up to 21 days if necessary. 

How Supplied: Tablets, 2⁄2 mg, in packages of 30. 

Before prescribing or administering. see package circular 

for full product information. 
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*in the absence 
of demonstrable 
pituitary tumor. 
Not indicated in 
patients with 
normal prolactin 
levels. Safe use 
in pregnancy not 
demonstrated. 
Thus, not indi- 
cated in the 
martagement of 
infertility. 
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Induction ái severe intrauterine yos retardation in 


the Sprague- -Dawley rat . 
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A noninvasive technique in an animal model that consistently produses severe intrauterine growth 
retardation in the Sprague- Dawley rat is described. Maternal rats were exposed continuously to a 
hypoxic environment (9.5% oxygen) between days 10 and 22 of gestation. This oxygen 
concentration was marginal for the survival of the Sprague- Dawley rat fetus: The results 
demonstrate decreases of 61% in litter size, 36% in fetal body weight, and 23% in fetal brain 
weight. The effect of hypoxia was differentiated from that of a reduced voluntary food intake by the 
maternal rats occurring simultaneously during the period of hypoxic exposure. (AM. J. OBSTET. 


GYNECOL. 137:43, 1980.) 


THE INCIDENCE of cerebral palsy and perinatal death 
from all causes is greatly incréased among infants who 
are underweight for their gestational age (less than the 
tenth percentile).* * !3 Intrauterine growth retardation 
may be due to a chronic deprivation of essential nutri- 
ents (e.g., glucose, amino acids, and oxygen) to the de- 
veloping fetus through the placenta. This can be sec- 
ondary to deficiencies of nutrient intake by the mother 
or to abnormal conditions in the placenta or fetus that 
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inhibit the transport or successful utilization of these 
nutrients. 

The study of intrauterine growth retardation is 
largely dependent on animal models. Intrauterine 
growth retardation in the animal model has been in- 
duced by limitation of food intake, reduction of uter- 
ine blood supply,’ H induction of maternal renal’ 
disease,!? and reduction of the oO eer content in the 
inspired air.® 7 

The present study describes the induction of severe 
intrauterine growth retardation in the Sprague- Dawley 
rat fetus by exposure of the maternal rat to 9.5% oxy- — 
gen for the major ‘part of pregnancy. This model is 
potentially better than the others because it induces 
severe intrauterine growth retardation in a truly 
chronic manner and is quite simple in its noninvasive 
procedure: 


Material and methods 
The offspring of 26 Sprague-Dawley rats (obtained 
from Harlan Industries, Inc., Indianapolis, Indiana) of 
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Fig. 1. Schematic drawing of the environmental chamber used 


to induce chronic hypoxia. 


known gestational age were studied. Pregnancy dating 
was accurate within 12 hours. The maternal rats were 
numbered, weighed, and assigned to one of three 
groups: a control group (n = 8), a hypoxic group 
(n = 8), and a controlled food intake group ‘ín = 10). 
Tke animals of the control and the hypoxic groups 
were bred on the same date and arrived in our labora- 
tories on day 7 of gestation. The animals of the con- 
` trolled food intake group were ordered later when it 


became apparent that the hypoxic animals consumed . 


significantly less’ food and water than the control 
animals. 
All animals were kept individually in cages of the 
same size, in the same room, and with the same light- 
dark cycle. The animals of the hypoxic group were 
. placed in an environmental chamber (a bubble) at day 


10 of gestation. A lowered ambient oxygen concentra- 


tion of 9.5% + 0.5% was provided by a mixture of 
compressed air and nitrogén (see Fig. 1). The oxygen 
concentration was controlled by an oxygen analyzer 
(Servomex Type 0A250) which was wired in conjunc- 
tion with a Simpson Electronic Controller. A dehumid- 
ifier (Hankison Series E, Model E-10) was placed be- 
tween the circulating mixture of compressed air and 
nitrogen gas. . 

The lowest possible oxygen concentration (9.5%) was 
applied to induce severe retardation of brain and body 
growth. Former experiments demonstrated that rat 
fetuses survived oxygen concentrations between 9% 
and 10% but that the fetal mortality rate was nearly 
10096 after 24 hours of exposure at oxygen concentra- 
tions below 9%. 


The animals of the control and hypoxic groups were . 
fed ad libitum (Ralston Purina Laboratory Chow 5001 


pellets). Food consumption was measured daily and 
water intake was recorded every 2 to 3 days by measur- 
ing the weights of the individual drinking bottles. Fresh 
water wás supplied at the end of each 2- to 3-day peri- 
od. An anteroom in the environmental chamber per- 
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mitted restocking of food and water and removal of 


| animal waste without interrupting the hypoxic envi- 


ronment. The animals of the controlled food intake 
group received the daily amount of food and water 
consumed by the hypoxic animals minus 10%, a cor- 
rection for maternal body weight. The hypoxic group 
was kept in the environmental chamber from day 10 to 
day 22. At the end of this exposure period, four ma- 
ternal animals from each group were randomly se- 
lected and, after anesthesia with ether, their offspring 
were delivered abdominally and killed. Body, brain, 
liver, and placenta weights of each fetus were mea- 
sured (Mettler Model H54). Animals of the control and 
hypoxic groups were killed alternately on the same 
date. The animals of the controlled food intake group 
were also killed on day 22 of gestation, one month la- 


. ter. The remaining animals in each group were allowed 


to deliver spontaneously and the body weight of each 
newborn rat was recorded within 6 hours after deliv- 
ery. The purpose was to obtain animals at 14 days of 
age for the study of neonatal brain development after 
chronic intrauterine hypoxia. The results of these stud- 
ies will be published elsewhere. 

Statistical analysis of the data was doné with a one- 
way analysis of variance followed by post hoc multiple 
comparisons (Scheffé) when the one-wáy analysis of 
variance reached a level of p « 0.05. 


| Results 


Table I summarizes the maternal data. The weight 
gain between days 10 and 22 of pregnancy differed 
significantly for the maternal rats of all three groups, 
the: lowest weight gain occurring in the rats of the 
hypoxic group. The total amount of food and water 
consumed by the rats of the hypoxic group was sig- 
nificantly lower than the total consumption by the con- 
trol rats (p < 0.001). The most pronounced decrease in 
food and water intake occurred over the first 4 days 
that the hypoxic animals remained in the environmen- 
tal chamber. During this period the animals were less 
active than the control animals. From 3 days onward, 
the hypoxic animals gradually showed more body ac- 
tivity. The weight .gain/food intake ratio was sig- 
nificantly decreased in the hypoxic animals when com- 
pared with that in both the control and the controlled 
food intake animals (p < 0.001). 

The data representing fetal body, brain, liver, and 
placenta growth are presented in Table II. Fetuses of 
the hypoxic group show a 36% reduction for body 
weight, —23% for brain weight, —44% for liver weight, 
and — 15% for placenta weight as compared to the con- 
trol animals. The litter size of the hypoxic group was 
2.7 + 1.5 while the litter size was 11 + 0.7 for the con- 
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Table I. Maternal weights and food and water intake 





Control animals Hypoxic animals Animals with controlled P values 
fed ad libitum (n = 8) | fed ad libitum (n = 8) food intake (n = 10) 
(A) (B) (C) A-B A-C B-C 


Maternal weight (gm) 280 + 20 268 + 20 246 + 20 
Weight gain (gm) 80 + 24 To 19 50+ 5 .«0.001 | «0.05 «0.01 
Food intake: ; 
Day 10-14 (gm) 82 + 12 30 + 10 28 «0.001 «0.001 NS 
Day 14-18 (gm) 88 + 8 67 + 10 60 «0.001 «0.001 NS 
Day 18-22 (gm) 84 +8 1527. 68 <0.05 <0.001 NS 
Total (zm) 254 + 23 1272 511 155 «0.001 ' «0.001 NS 
Water intche: 
Day 10-13 (gm). 136 + 26 58 + 14 51.5 «0.001 — «0.001 NS . 
Day 13-17 (gm) 224 + 37 145 + 38 118.0 «0.001 <0.001 NS 
Day 17-22 (gm) 248 + 27 181 + 34 157.0 «0.001 — «0.001 NS 
Total (gm) 608 + 80 401 + 40 326.5 «0.001 «0.001 . «0.05 
Weight gain/food in- 0.351 + 0.061 0.066 + 0.049 0.323 + 0.032 «0.001 NS «0.001 
take ratio ' | 


Data are presented as means + standard deviations. NS: Not significant. 


Table II. Fetal litter size and body, brain, liver, and placenta weights 


















Animals with con- P values 
trolled food intake 


(C) 





Control animals 


(4) 


Hypoxic animals 





No. of maternal rats 4 4 4 

Litter size 11x 0.7 2.7 2-15" 10.5 + 2.0 <0.001 NS «0.001 
Fetal body weight (gm) 5.8 + 0.1 3.7 + 0.5 | 6.4 x 0.[2 «0.001 NS «0.001 
Fetal brain weight (gm) 0.214 + 0.01 0.165 + 0.015 0.272 + 0.008 <0.001 <0.001 <0.001 
Fetal liver weight (gm). 0.321 + 0.022 0.179 + 0.049 0.299 + 0.01 <0.001 NS «0.001 
Placenta weight (gm) 0.630 + 0.096 0.535 + 0.100 0.457 + 0.016 NS NS NS 
Brain/body weight ratio 0.037 + 0.002 0.045 + 0.006 0.042 + 0.001 <0.03 NS NS 
Liver/body weight ratio 0.055 + 0.003 0.047 + 0.008 0.046 + 0.003 NS NS NS 
Placenta/body weight ratio 0.109 + 0.018 0.144 + 0.010 0.073 + 0.003 «0.01 «0.01 «0.001 


Data are presented as means | standard deviations. 


*Average number of resorptions: 6.5 + 2.4 (no resorptions in the control and controlled food intake groups) 


trol group and 10.5 + 2.0 for the controlled food in- 


take group. The total number of gestational implants 
was not significantly lower in the hypoxic group 


(9.25 + 0.96) when the number of resorptions in this 


group is considered. Resorptions were not observed in 
the control and the controlled food intake groups. The 
reduction in fetal body, brain, and liver weight showed 
a significant difference between the hypoxic and con- 
trol groups and between the hypoxic and controlled 
food intake groups (p « 0.001). Although the timing of 
pregnancy-related events, such as breeding, the start of 
hypexic exposure, and the moment of death was re- 
peated as accurately as possible for the controlled food 
intake group, there is an apparent increase in body and 
brain weight in these animals. It might be that a differ- 
ence of several hours in the time of conception has 
caused thus difference. This explanation is further 
supported by data derived from newborn rats of the 
controlled food intake group. Three of the four ani- 
mals of the control group were delivered early on day 
23 of gestation, while all six animals of the controlled 


iood intake group were delivered on day 22 of gesta- 
tion. Two animals of the hypoxic group were delivered 
on day 23 of gestation and two others on day 24 of 
gestation. 

The newborn data in Table III show a pattern simi- 
lar to that of the fetuses. Litter size was again sig- 
nificantly reduced in the hypoxic group (p < 0.05). 
The reduction in neonatal body weight for this group 


» was again 36% when compared with the control group 


and 1296 when compared with the controlled food in- 
take group. Neonatal body weight in the controlled 
food intake group was slightly lower than in the control 
group (A% = —13), but this difference did not reach 
statistical significance. Most of the newborn rats in the 
hypoxic group died shortly after birth and only three 
of 22 reached the age of 14 days. 

The ratios of fetal brain, liver, and placenta weight to 
fetal body weight are summarized in Table II. The 
brain/body weight ratio was significantly increased in 
the hypoxic group when compared with the control 
group (p < 0.03). The liver/body weight ratios were 
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Table III. Neonatal litter size and body weight 










Control animals 


(A) 


No. of maternal rats 4 E 4 
Neonatal litter size 10 + 2.5 5.5 € 1.7 
- Neonatal body weight 6.9 + 0.5 4.4 x 0.8 


Data are presented as means + standard deviations. 






Hypoxic animals 
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Animals with con- P values 


trolied food intake 
(C) B-C 
6 
9.0 + 1.8 <0.05 |». NS |...NS 
6.1 + 0.2 «0.001 NS «0.001 


Table IV. Induction of intrauterine growth retardation (IUGR): Animal studies 











Animal 






Induction of IUGR 














A% A% A% Af 
body brain liver | placenta. 
weight | weight | weight | weighi 





Younoszai et al.,. ‘Sprague-Dawley rat Inhalation of tobacco smoke, days +7 —16 —6 =15 = 
1969 3-22 of gestation , 

Younoszai et al.,' Sprague-Dawley rat 40%-45% reduction of-food in- +12  —14 =5 =12 - 
1969 | take days 3-22 of gestation: | 

Oh et ai," Holtzman Farm rat Unilateral ligation of uterine ar- 0 —-29 - d — 14 
1970. tery, day 17 of gestation 

Garvey and Longo,** | Long-Evans rat 13% oxygen environment, days +3  —12 -4 —16 +3 
1978 3-20 of gestation f 

Gilbert et al.,}” Hartley guinea pig 1296 oxygen environment, days +15 — -30 "ST — -b5 
1979 18-67 of gestation © 

Nitzan et al.,'? Sprague-Dawley rat Partial nephrectomy, day 14 of +23  —20 "22 " EI 
1979 gestation j^ 

van Geijn et al., 9.5% oxygen environment, days -61 . —86 23 —44 —15 


Sprague-Dawley rat 
1979 (present study) m 


*Sealed exposure chamber. 


10-22 of gestation 


tHypoxia was interrupted three times a week for 1.5 to 2 hours. 


lower in the hypoxic and the controlled food intake 
grcups than in the control group, but statistical sig- 
nificance was not reached. The placenta/bodv weight 
ratio was significantly increased in the hypoxic group 
(p « 0.01) but significantly decreased in the controlled 


food intake group (p < 0.01) when compared with the 


control group. 


Comment 


Chronic hypoxia between days 10 and 22 of gestation 
caused a reduction of body and organ growth far more 
severe than could be explained by voluntary limitation 
of food and water intake alone. 

Studies comparable in design, dealing with in- 


trauterine growth retardation in the laboratory animal,- 


are summarized in Table IV. This review of the litera- 
ture shows quite clearly that the degree of intrauterine 
growth retardation is most severe in the present study. 
The severely hypoxic environment is most obviously 
the cause of the average reduction of litter size by 6196. 
The effect of chronic hypoxia on body and organ 
growth is even more impressive when the small litters 
of the hypoxic animals are considered. , Eckstein's 
group demonstrated in the guinea pig and Breuer and 
" Claussen! demonstrated in the rabbit that body weight 
Is inversely related to litter size. Under normal condi- 


tions, the smaller the litter size, the larger the body 
weight of the offspring; the converse is also true under 
normal conditions. This relationship may partially ex- 
plain the reduction of intrauterine growth obtained in 
other studies.9: 7 1% 15 

The present study shows a surprising increase in 
brain/body weight and placenta/body weight ratios in 
the hypoxic group. An increase in both of these ra- 
tios has also been shown by Gilbert and colleagues.' 
One might conclude that the brain and placenta are 
"spared" as much as possible. A redistribution of pe- 
ripheral blood flow in the fetus under hypoxic stress, as 


reported by Creasy and associates? and Longo and co- 


workers,? may explain the disproportionate growth of. 
these organs in relation to total body growth. 

The present animal model which induces intrauter- 
ine growth retardation in a noninvasive and truly 
chronic manner is inexpensive, easily controlled, and 
allows for an infinite variation of conditions. It should 
prove to be an excellent model for further investiga- 
tions of fetal growth and development in animals. 


We are grateful to Dr. Larry A. Sachs of the Depart- 
ment of Research and Evaluation for his assistance with 
the statistical analyses and to Mark E. Heisser of the 
Department of Hematology for his assistance with the 
hypoxic chamber. D 
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Fetal heart rate and blood pressure during prolonged 
partial asphyxia in the rhesus monkey 


EBERHARD MUELLER-HEUBACH, M.D. 


RONALD E. MYERS, M.D., Fu.D. 
KARLIS ADAMSONS, M.D., PH.D. 


Bethesda, Maryland, Pittsburgh, Pennsylvania, and San Juan, Puerto Rico 


Fetal heart rate (FHR) and feta! blood pressure (FBP) were recorded continuously in 20 
anesthetized fetal monkeys near term while their oxygenation was progressively decreased by a 
stepwise reduction in uterine blood flow. Fetal blood was sampled periodically from the carotid 


artery and analyzed for pH and Po,. Hemoglobin saturation with oxygen (S) was derived from 


nomogram. During the study period, uterine contractions were either minimal or absent. FHR 
remained constant as long as S was 75595. Below that it began to decline by 0.34%/% saturation. 
When S was «3196; FHR fell by 0.9396/96 saturation. The correlation between FHR and Po;, and 

. FHR and pH, was less consistent. Arterial FBP was maintained over the entire range of pH, POs, 
and S. It is concluded that, under the conditions described, an unequivocal decrease in mean FHR 
signals a substantial reduction in the availability of O, to the fetus. (AM. J. OBSTET. GYNECOL. 


137:48, 1980.) 


THERE is ample clinical as well as experimental evi- 
dence that a rapid decrease in fetal oxygenation causes 
a prompt and readily measurable decrease in fetal 
heart rate (FHR).! However, FHR is also sensitive to a 
rapidly changing output of the baroreceptors, irre- 
spective of whether the stimulation of the afferent 
pathways is due to compression of the celvarium, 
obstruction of the umbilical cord, or grunting.” ? The 
issue is less clear with regard to the sensitivity of FHR 
and fetal blood pressure (FBP) to the slowly evolving 
decrease in fetal oxygenation which characterizes cer- 
-tain clinical conditions, such as cardiovascular disor- 
ders of the mother, progressive separation of the pla- 
centa, repetitive compression of the umbilical cord 
during labor, and postmaturity. Because in clinical 
practice the assessment of fetal oxygenation by sam- 
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.pling of fetal blood is virtually impossible prior to the 


onset of labor, except at the time of cesarean section, it 
appeared desirable to examine in an animal model the 
responsiveness of FHR and FBP to a progressive re- 
duction in oxygenation under conditions of minimal 
uterine activity. 


Material and methods 


= Twenty pregnant rhesus monkeys from the colony of 


‘the Laboratory of Perinatal Physiology were used in the 


study. The gestational ages ranged from 159 to 162 
days at the time of the experiment (term about 168 
days). Gestational ages were known with an accuracy of 
+] day. All animals were in good health. 

Prior to the experiment the animals were starved for 
12 hours but allowed water ad libitum. They were anes- 
thetized with sodium pentobarbital (85 mg/kg intrave- 
nously) and placed in a semilateral position on a heated 
operating table. If necessary, intubation was done to 
allow mechanical ventilation. The depth of anesthesia 
was maintained by intermittent injection of 7 mg/kg of 
sodium pentobarbital. Arterial blood pressure of the 
mother was recorded continuously on a polygraph via 
an impedance type of pressure transducer and a tach- 
ometer connected to a catheter in the femoral artery. - 

A wire sling threaded through a plastic tubing was 
placed around the aorta below the renal arteries to re- 
duce in a controlled manner the cross section of this 
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ncc. 


Y*-0.040X + 102.117 


%S 1-15 16-20 21-25 26-30 31-35 36-40 4i-4546-50 51-55 56-60 61-65 66-70 


n 57 45 55 48 25 34 


22 16 23 2 29 20 


Fig. 1. Mean + SE.of hemoglobin saturation with oxygen (S) of carotid arterial blood and heart rate 
(FHR) in the fetal monkey. Changes in FHR are peA in percent (100% = 220.5 een: 
n= N umber of observations in each group of S values. 


vessel and thus the rate of pérfusion of the intervillous 
space. The tubing of this device was.led out of the 
abdominal cavity through an incision in the flank. The 
uterine fundus was then incised and the fetal head and 
neck were delivered. The left carotid artery was cannu- 
lated with à polyethylene catheter which served for in- 
termittent sampling of blood. A small incision was 
made over the anterior left shoulder, and a stainless 

steel ECG electrode (0.5 cm in diameter) was implanted 
in the subcutaneous tissue. Amnion and uterine inci- 
sions were then closed and a secorid uterine incision 
was made through which the left fetal leg was deliv- 
ered. Á polyethylene catheter was inserted into the 
femoral.artery, and a second stainless steel disk elec- 
trode was implanted under the skin of the pretibial 
area. The arterial catheter was connected via an impe- 
dance type of pressure transducer to a polygraph for 
continuous recording of FBP. FHR was recorded con- 
tinuously by. means of an R-wave- activated rate meter 
with à 3.3-second time constant, Intrauterine pressure 
was recorded by means of àn open-end catheter in the 
amriiotic cavity. Samples of arterial blood were drawn 
intermittently via the catheters i in the respective vessels 
of mother and fetus. The samples were analyzed for 
pH and Po; with use of the appropriate microelec- 
trodes. The hemoglobin saturation with oxygen (S) was 
determined by means of the nomogram of Novy and 
co-workers.! Hematocrit of fetal and maternal blood 
was determined at intervals. Whenever the volume of 


blood collected from the fetus reached 5 ml, it was 


replaced by maternal blood; no fetus received more 
than one transfusion of maternal blood. 
Prolonged partial asphyxia was produced by partial 


occlusion of the abdominal aortá of the mother by the 
above-described device. Since the tip of the catheter in 
the maternal femoral artery was below the site of aortic 
constriction, the degrée of reduction in perfusion pres-. 
sure that resulted from aortic constriction was re- 
corded continuously on the polvgraph. Distal aortic 
blood pressures were reduced by 30% to 60% in order 
to produce progressive and prolon ged partial asphyxia 
of the fetus. The degrees of aortic constriction were 
adjusted when a reduction in distal aortic blood pres- 
sure did not produce fetal asphyxia, or when fetal as- 
phyxia developed too rapidly. Duration of prolonged 
partial asphyxia of the fetus ranged from 4 to 8 hours. 
This technique allowed .controlled reductions in per- 
fusion of the intervillous space and, thus, made possi- 
ble the quantitation of the asphyxial insult imposed 
upon the fetus. The development of fetal asphyxia in 
this fashion is similar to that found in a variety of clini- 
cal circumstances. Maternal acid-base state and -oxy- 
genation were examined intermittently in order to ver- 
ify normality of these indicators. 


Results 


The relationship between FHR and S of fetal carotid 
arterial blood is illustrated in Fig. 1. Changes in FHR 
are expressed as percent, since FHR is higher in the 
monkey fetus than in the humian fetus. A FHR of 100% 
at S of 66% to 70% represents a rate of 220.5 beats per 
minute (bpm). Á scattergram of pairs of observations 
indicated the functional relationship of the paired vari- 
ables to be approximately linear over delimitable 
ranges or, possibly, curvilinear when the total range 
was considered. In view of appropriate biologic consid- 
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. Fig. 2. Mean + SE of oxygen tensior..(Po2) of carotid arterial blood and heart rate (FHR) in the fetal 
monkey. Changes in FHR are expressed in percent (100%° = 2 16.3 bpm). n = Number of observa- 


tions in each group of Po, values. 
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%S  ii-15 16.20 21-25 26-30 31-35 36-47 41-45 46-50 51-55 56-60 61-65 66-70 


n 46 36 46 35 22 


28 39 i5 IB 14 2 20 


Fig. 3. Mean + SE of hemoglobin saturation with oxgyen (S) of carotid arterial blood and systolic and 
diastolic blood pressure (FBP) of the monkey fetus. n = Number of observations in each group of S 


values. 


erations, curves of the form, Y = u + fix te, were 
fitted to subjectively selected ranges of x; subsequently, 
a curve of the form; y = w+ 81x + fax? + e, to the total 
range of the experimental observation was fitted. By 
the method of least squares, it was found that the com- 
parative residual sums of squares was effectively min- 
imized by arbitrary segmentation of the data at ihe ap- 
proximate "point of inflection of the fitted curvilinear 
regression line," and adoption of estimating linear re- 
gression lines of the form, y; =a + bx. There is no 
significant change in FHR when S is 56% or above. In 


the S rangé of 31% to 55%, FHR decreases gradually; 
the actual FHR decline is 0.75 bpm/% saturation. The 
fall i in FHR becomes more pronounced when S is only 
11% to 30%. The actual FHR decline in this 5 range is 
2.04 bpm/% saturation. 

The comparison between FHR and oxygen tension 
(Po;) of carotid arterial blood of the monkey fetus is 
illustrated in Fig. 2. Analysis of data was done in the 
same manner as for the data on FHR vs. S. At Po, 
values of 28 to 31 mm Hg, mean FHR was 216.3 bpm 
(= 100%). In the Po; range between 23 and 31 mm Hg, 
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actual FHR decline was small (0.70 bpm/mm Hg Pog). 
When arterial Po; decreased below 23 mm Hg, actual 
decrease in FHR was marked (3.68 bpm/mm Hg Poy). 

When FHR was compared to pH òf carotid arterial 
blood of the monkey fetus, a decrease in FHR was 
noted when pH declined in the range of 7.33 to 7.10. 
Below pH values of 7.10 there was no clear relationship 
between FHR and pH. 

Arterial blood pressures of the fetus (FBP) were 
compared to pH, Pos, and S. Fig. 3 illustrates the rela- 
tionship between FBP and S. Over a wide range of 5 
values (1196 to 70%), FBP is well maintained. Compari- 
son of Po, and pH to FBP also indicated maintenance 
of FBP with fetal hypoxia and acidosis. 


Comment 


The results of our study demonstrate that FHR of 
. the anesthetized rhesus monkey is at a stable maximum 
when S in carotid arterial blood of the fetus is 56% or 
above. When S falls below 56% there is a gradual de- 
crease in. FHR, which becomes more marked when S 
decreases below 31%. A decrease in FHR with declin- 
ing arterial oxygen tension was noted when Po, fell 
below 24 mm Hg. The relationship between FHR and 
pH of carotid arterial blood of the fetus is less consis- 
tent. The magnitude of decrease i in FHR with depriva- 
tion of oxygen is limited and, thus, is not contrary to 
the reported lack of predictive accuracy of intermit- 
tently auscultated fetal heart rate for fetal distress in 
the human fetus.? Because of spontaneous variations in 
baseline fetal heart rate during labor, even continuous 


electronic monitoring of fetal heart rate will allow the . 


identification of the described decreases in FHR only 
when fetal asphyxiation has become severe. In clinical 
practice, such progressive asphyxiation of the fetus 
may occur in a variety of circumstances. Factors which 
cause gradual reduction in the perfusion of the inter- 
villous (e.g., toxemia or hypertension) or decreases in 
oxygen content of materrial blood perfusing the inter- 
villous space (e.g., congestive heart failure or pulmo- 
nary edema) may cause fetal asphyxia. Reduction in the 
size of the placental exchange surface as a result of 
placental separation will lead also to progressivé im- 
pairment of fetal oxygenation. Hypovolemic hypoten- 
sion which may occur subsequent to traumatic am- 
niocentesis, intrauterine fetal transfusion, or ruptured 
vasa previa will have a similar effect. In all of these 
clinical circumstances the fetus may become progres- 
sively asphyxiated in the absence of labor. 

The oxygen saturation of the hemoglobin of arterial 
blood reflects the availability of oxygen to tissues more 
accurately than do oxygen tension and pH. The oxy- 
gen content of arterial blood is, to some extent, af- 
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fected by changes in Po, and, to a lesser extent, by 
changes in pH, but is largely a reflection of the amount 
of oxygen bound to hemoglobin. Therefore, the rela- 
tionship between S and FHR is not surprising when 
compared to Pos or pH vs. FHR. With mild degrees of 


asphyxia in the primate fetus, the flow of blood to the 


fetal myocardium is maintained in spite of a decrease in 
cardiac output.5 Our findings suggest that oxygenation 
of the fetal myocardium is optimal once S exceeds 56%. 
The degree of asphyxia achieved in the study by 
Behrman and associates? is comparable to our S range 
of 31% to 56% in carotid arterial blood of the fetus. 
Therefore, it is conceivable that, in this S range, coro- 
nary blood flow is maintained in spite of declining car- 
diac output, and the slight decrease in FHR over this S 
range reflects the fall in oxygen content of the arterial 
blood that is perfusing the cor onary arteries. It is likely 
that the more pronounced decrease in FHR when S 
falls below 31% is due to a combination of decreased 
oxygen content of coronary arterial blood and a fall in 


: coronary blood flow. The combination of these two fag- 


tors may lead to a greater disparity between the high 
metabolic demands of the myocardium and the deliv- 
ery of oxygen to myocar dial cells via the coronary circu- 
lation. 

The stability of arterial blood pressure over a wide 
range of fetal oxygenation indicates that changes in 


peripheral vascular, resistance compensate for the de- 


crease in cardiac output observed during asphyxia. 
Constriction of regional vascular beds in the asphyxi- 


ated primate fetus with a preferential maintenance of 


coronary, brain, and adrenal cir culation has been de- 
scribed. Myers’ has shown that, with degrees of fetal 
asphyxia greater than those in our study, systemic 
hypotension will occur. 

In the absence of uterine contractions, evaluation of 
the fetus for the presence of prolonged partial as- 
phyxia by means of electronic fetal monitoring is 
difficult. The recent suggestion of baseline FHR vari- 
ability as an indicator of fetal oxygenation? is compli- 
cated by the problem of artifactually produced vari- 
ability when FHR can be recorded only externally prior 
to onset of labor and rupture of fetal membranes. 
Transient accelerations of FHR with fetal movement 
have been described as a measure of adequate fetal 
oxygenation. Since the stimulus of fetal movement 
cannot be quantitated, it is difficult to evaluate the re- 
sponse of transient FHR acceleration. 

In clinical practice, there is large individual varia- 
tion in mean FHR which is considered normal for the 
normoxemic fetus. The findings of our study in the 
anesthetized monkey fetus indicate that, even if a FHR 
value is obtained under conditions of presumably op- 
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timal fetal oxygenation, the probability of documenting 


impairment of fetal oxygenation is small, since FHR is 


stable until S falls below 55%, and decreases in FHR are 
very limited until S falls below 31%. "Therefore, a dis- 
tinct decrease in mean FHR is no longer an ay sign 
of fetal oxygen deprivation. 
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The role of prostaglandins in endotoxemia: 
Comparisons in response in the nonpregnant, 


maternal, and fetal models 


I. Prostaglandins and the pulmonary effect of 


experimental endotoxemia 
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The mechanism of respiratory distress in sepsis is unknown. Previous work has shown elevations of 
prostaglandins during sepsis. This study reveals a correlation between levels of prostaglandins F;, 
and E and pulmonary hypertension and other parameters of respiratory distress in oophorectomized 
ewes subjected to endotoxin. The use of prostaglandin synthetase inhibitors prior to endotoxin 
prevented the rise in prostaglandins and the development of respiratory distress. (AM. J. OBSTET. 


GYNECOL. 137:53, 1980.) 


RESPIRATORY distress is observed in human sepsis as 
well as during experimental endotoxemia." ? The pul- 
monary changes include edema, atelectasis, a reduced 
arterial oxygen tension, hyperventilation, and an ab- 
normal alveolar-arterial oxygen gradient." ? The mech- 
anisms producing these pulmonary abnormalities are 
unknown. Recent work suggests that vasoactive sub- 
stances might participate in the pulmonary arterial hy- 
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pertension seen in experimental endotoxemia. Prosta- 
glandin F;,(PGF;4) is one such vasoactive agent that is 
released following the injection of endotoxin which 
alone can increase pulmonary arterial pressure.* ? In- 
hibition of prostaglandin release by prostaglandin 
synthetase inhibitors has prevented the rise of pulmo- 
nary arterial pressures following exposure to endo- 
toxin in a number of species." Recently, corticoste- 
roids have been reported to improve the survival rate 
in human sepsis.2 The purposes of this study were (1) 
to evaluate the relationship between pulmonary hy- 
pertension, hypoxia, and arterial and mixed venous 
blood levels of prostaglandins F,, and E during ex- 
perimental endotoxemia, and (2) to study the effects of 
corticosteroids and prostaglandin synthetase inhibitors 


on this interaction in the castrated sheep model. 


Methods and materials 


Adult female Dorset sheep weighing approximately 
50 kg were oophorectomized and then allowed to re- 
cover for two weeks. Oophorectomized sheep were uti- 
lized because of the report by Cefalo and Crenshaw? 
that estrogens affect pulmonary changes induced by 
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Table I. Femoral arterial (FA) and pulmonary erterial (PA) prostaglandin levels (picograms/ml) (mean + SE) 


Prosteglandin Foy Prostaglandin E 









Post saline 


Control (N = 3) 


FA 17245 21] x4 215 x 58 196. + 30 
PA 12-73 16+ I 383 + 27 ‘379 + 36 
dn Post endotoxin Post endotoxin 
Endotoxin (N = 6) FA 103 + 40 1,078 + 327* 54 + 96 457 + 198* 
PA 101 + 40 1,050 + 483* 93 + 31 231 + 79* 
Methylprednisolone FA 73+ 11 273 + 84* 60 + 26 337 + 144* 
(15 min) (N = 3) PA 83+ 18° 258 + 100* 163 + 100 249 + 50 
Methylprednisolone FA 137 + 67 483 + 100% 216 + 138 685 + 75* 
(2.5 hr) (N = 2) PA 97+ 18 349 + 88* 99 + 28 383 + 81* 
Indomethacin (N = 3) FA 71 + 24 95+9 89 + 38 71+ 34 
: : PA 81 + 24 112 + 10 96 + 71 83 + 28 
Ibuprofen (N = 5) FA P23). 1405 205 x 57 167 + 38 
PA 24+ 12 — 10+2 176 + 114 202 + 59 


*Significantly different from baseline ip < 0.05); Student t test. 


endotoxin. On the day of the experiment, the sheep 
were anesthetized with intravenous ketamine* (0.2 mg/ 


kg/min), placed in a supine position, and allowed to : 


breathe room air throughout the study. Indwelling 
catheters were inserted into the femoral and palmo- 
nary arteries. The position of the pulmonary artery 
cathetert (Swan-Ganz) was monitored by characteristic 


pressure tracings. Systemic and pulmonary arterial. 


pressures were measured with pressure transcucers 
(Statham P37B)t and recorded on a 8-channel recorder 
(Hewlett-Packard).§ Blood gases were determined by a 
(IL 813) blood gas analyzer.|| All parameters were mea- 
sured and recorded just before the intravenous injec- 
tions and then at 5 to 10-minute intervals after injec- 
tion and coincident with changes in the pu’monary 
arterial pressures. Prostaglandins were obtained at 15 
minutes after endotoxin injection and Po, and palmo- 
nary arterial pressures at that time were analyzed. 
Blood samples for prostaglandin analyses were col- 
lected from the femoral and pulmonary arteries s mul- 
taneously and immediately centrifuged at 4? C at 2,450 
rpm. The plasma was separated and frozen (— 29? C) 
until analyzed. The thawed plasma (2 ml) was extracted 
with redistilled ethyl acetate at pH 4.0. The dried ethyl 
acetate extract was reconstituted in benzene, ethy ace- 
tate, methanol in a 60:40:10 ratio and was sepa-ated 
on a silicic acid column. The prostaglandins E and F 
fractions were eluted with different polarities of ben- 
zene, ethyl acetate, methanol solutions. Recovery of 
prostaglandin tracers added to plasma was 75 to 85% 


*Parke, Davis & Company, Detroit, Michigan. 

TEdwards Laboratories, Santa Ana, California. 

iStatham Company, Oxnard, California. 

§Hewlett Packard, Rockville, Maryland. 

[Instrumentation Laboratories, Lexington, Massachusetts. 


for prostaglandins E and Fg. Prostaglandins E and Fs, 
antisera were obtained from Dr. H. Behrman (Yale, 
New Haven, Connecticut). Both antibodies have a 
cross-reactivity of 10%. Radioimmunoassay was per- 
formed on the postaglandins E and F fractions in 
duplicate at two dilutions. Plasma standards were ex- 
tracted with each group of unknown samples. The co- 
efficient of variation between and within assay repro- 
ducibility was required to be no greater than 10%. Data 
were calculated by the Rodvard and Hutt computer 
program and.expressed as picograms per milliliter of 
plasma. 

-Endotoxin (E. coli 055: B5)* from the same lot was 
reconstituted in saline on the day of the experiment. 
Indomethacinf was dissolved in 0.9% saline and 
brought to pH 8.5 by addition of anhydrous sodium 
carbonate. Methylprednisolonet was obtained from 
available multiple injectable vials on the day of the ex- 
periment. Ibuprofent was obtained from sterile vials. : 
All injections were bolus in type and administered via 
the jugular vein. 

Six groups of animals were studied: Group I (N = 3) 
served as control subjects with observation of pulmo- 
nary arterial pressure, arterial Pos, and prostaglandin 
levels over time. Group II (N = 6) was given 0.3 mg/kg 
endotoxin intravenously. Group III (N = 3) was given 
methylprednisolone (15 mg/kg) over a 2 minute period | 
15 minutes before the administration of endotoxin. 
Group IV (N = 3) was given indomethacin (1.5 mg/ 
kg) intravenously 15 minutes prior to the endotoxin. 
Group V (N =2) animals received methylprednisolone 
(15 mg/kg) intravenously 2.5 hours prior to endotoxin. 


*Difco Laboratories, Detroit, Michigan. 
tMerck Sharp & Dohme, West Point, Pennsylvania. 
+The Upjohn Company, Kalamazoo, Michigan. 
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Fig. 1. Correlation between pulmonary arterial pressures and prostaglandin levels in pulmonary 


arterial samples. 


Table II. Pulmonary arterial pressures and femoral Po, 


. Pulmonary arterial pressure (mm Hg) 


Group 


Femoral PO; (mm Hg) 


Post saline 


Control (N = 3) 134^ 13.6 € 5 63 5 66 + 4 
Post endotoxin Post endotoxin 
Endotoxin (N = 6) 16+ 3 49.5 + 14* 62 + 3 47 + 2* 
Methylprednisolone 13:3: 3 593 J2* 56-3 38 + 2* 
(15 min) (N = 3) 
Methylprednisolone 10 x 2 39 + 9* 62 2x4 63 + 4 
(2.5 hr) (N = 2) 
Indomethacin (N = 3) 153 14.8 +3 50+ 4 51+ 4 
Ibuprofen (N = 5) 11.6 € 2 13.1 +2 64 x6 59+ 5 


*Significantly different from baseline (p < 0.05); Student t test. 


Group VI (N = 5) received ibuprofen (5 mg/kg) intra- 
venously prior to endotoxin. 


Results 


Relationship between pulmonary arterial pressure, 

P», and prostaglandin levels. No significant changes in 
any parameter occurred in the control animals. In 
animals subjected to endotoxin there was a significant 
'(p < 0.05) rise in the pulmonary arterial pressure, ar- 
terial and mixed venous concentrations of prostaglan- 
dins F5, and E, and fall in arterial Po, (Tables I and I1). 
These changes were associated with clinical signs of 
acute respiratory distress (tachypnea, nasal flaring, 
grunting, rib retraction). No significant changes were 
noted in mean systemic arterial pressures. 

Arterial and mixed venous concentrations of both 
prostaglandins correlated exponentially with pulmo- 


nary arterial pressure. Although all correlations were 
highly significant (p « 0.01), correlation was greater 
for levels of prostaglandin Fy. (Fig. 1). 

Effects of corticosteroids and prostaglandin syn- 
thetase inhibitors. Methylprednisolone administered 
either 15 minutes or 2.5 hours prior to exposure to 
endotoxin failed to protect consistently against rises in 
prostaglandin levels, rise in pulmonary arterial pres- 
sure, fall in Pos (Tables I and ID), or clinical evidence of 
respiratory distress. Less dramatic rises in prostaglan- 
dins than might have been expected, however, were 
noted. Also noteworthy was an apparent discrepancy in 
the early pretreatment group (Group V) between rise 
in pulmonary arterial pressure and fall in Pog. 

Indomethacin and ibuprofen administered prior to 
exposure to endotoxin prevented the rise in prosta- 
glandins and pulmonary arterial pressure as well as the 
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Fig. 2. Correlation between pulmonary a-terial pressures and prostaglandin levels in femoral arterial 


samples. 


fall in Po; (Tables I and II). Clinically evident re: pira- 
torv distress did not develop in this group of anmnals. 
Tests for significance were performed utilizing the 
Student t test for comparison of sample means for 


independent, samples. Correlations were perfo-med . 


parametrically in routine manner. 


Comment 


This study was designed to determine the relztion- 
ship between E. colt endotoxemia, pulmonary arterial 
hypertension, and prostaglandin levels. In addition, 
the effects of corticosteroid and prostaglandin syathe- 
tase inhibitors on this relationship were observed ‘The 
sheep is a particularly good animal for such a sudy, 
since its pulmonary vasculature is very sensitive tc sub- 
letal doses of endotoxin.? This sensitivity allows the 
investigator to carefully examine mechanisms tha: may 
participate in the pathophysiology of the cause of pul- 
monary hypertension following the administration of 
encotoxin. The findings in this study are: (1) pulmo- 
nary arterial hypertension, decreased arterial Pop, re- 
spiratory distress, and increased PG E and PG Fa evels 
occurred in the sheep administered a sublethal dcse of 
E. colt endotoxin, (2) methylprednisclone had variable 
effects on these parameters in this model, and (3) in- 
domethacin and ibuprofen attenuated or elimimated 
the prostaglandin release and pulmonary artery pres- 
sure changes produced by the endotoxin. | 

Our findings of, pulmonary arterial hypertersion, 
decreased Pos, and respiratory distress are in agree- 
ment with observations utilizing the calf model? ? In 
other experimental animals several investigators have 


reported the association of PG Fee and pulmonary ar- 
terial hypertension following endotoxin.* * ?- 10 PG Fs 
alone increases pulmonary artery pressure in other 
species. 

The observation of increased levels of prostaglandin 
E, which in some species is a pulmonary vasodilator, 
has also been noted in subhuman primates.? Perhaps 
the increase in PG E production may be due to a gen- 
eral increase in synthesis of all PG from the common 
endoperoxide intermediates or an inhibition of degra- 
dation of prostaglandin E. 

Indomethacin and ibuprofen are known to inhibit 
prostaglandin synthesis and/or release.'? !? It is clear 
from this study that these drugs inhibit the prosta- 
glandin release following the administration of endo- 
toxin in our model and prevented the pulmonary hy- 
pertension. Although a causal relationship between the 
prostaglandins and the pulmonary changes is not 
proved it is certain that these prostaglandin inhibitors 
protected the animal from such events. The stimulus 
for prostaglandin release is not as evident. Two major 
hypotheses for the pathophysiology of endotoxemia 
involve endothelial damage and platelet agglutination 
with subsequent release of prostaglandins. The latter is 
attractive because of the known prostaglandin-rich na- 
ture of platelets. However, if the site of action of endo- 


toxin is the vascular endothelium, then damage to en- 


dothelial cells may be associated with the release of 
prostaglandins. Local production of prostaglandins in 
the ,pulmonary vasculature may produce vascular 
spasm and shunting thereby leading to hypoxia. 

The use of methylprednisolone to ameliorate or pre- 
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vent the pulmonary changes in endotoxemia was in- 
vestigated because of clinical studies that demonstrated 
improved survival in human sepsis. Our findings did 
not support the hypothesis that the beneficial effect of 
methylprednisolone is solely via inhibition of prosta- 
glandin synthesis as results differed from experiments 
with prostaglandin synthetase inhibitors. There was, 
however, some reduction in expected rises in prosta- 
glandins and, in the early pretreatment (V) group, a 
maintenance in Po; despite a rise in pulmonary arterial 
. pressure: - 

In summary, bolus injections of E. coli endotoxin in 
oophorectomized ewes produces respiratory distress, 
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pulmonary arterial hypertension, arterial hypoxemia, 
and elevations of systemic and pulmonary levels of 
prostaglandins Fə and E. Systemic and peripheral 
levels of these prostaglandins correlate with parame- 
ters of respiratory distress. Prophylactic treatment with 
prostaglandin inhibitors prevents prostaglandin re- 
lease and development of pulmonary distress. This ef- 
fect was not consistently noted with the use of methyl- 
prednisolone. 


The technical assistance of Mr. K. C. Snyder, Mr. D. 
Schoonover, Mrs. P. Cloutier, and Mrs. V. Muscar is 
greatly appreciated. 
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The human placental bed: Electron microscopic study 
of trophoblastic ir invasion of spiral arteries 
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Leuven, Belgium 5 


During normal human pregnancy the spiral arteres of the placental bed became so greatly 

distended that they are capable of delivering a tenfold increase in the supply of blood required by 
he fetoplacental unit in the third trimester. Studs performed with the use of light and electron 

microscopes have shown remarkable structural alterations in the walls of these arteries at the end 

of normal human pregnancy. In order to evaluate the various hypotheses of the histogenesis of 

these vascular .physiologic changes, the present study with light and electron microscopes was 

carried out on the spiral arteries during the seccnd trimester of normal human pregnancy. Special 

attention was given to the intravascular migration of trophoblast, as well as to the consequent u 
' interaction between. fetal and maternal tissues. (AM. J. OBSTET. GYNECOL. 137: 58, 1980.) l 


THE DEVELOPMENT of the fetus depends, anong `- 


other things, on the quality and quantity of the mater- 
nal blood delivered to the intervillous space of the fetal 
placenta. The maternal blood reaches the intervllous 
space of the placenta through the spiral arteries, vhich 
are branches of the radial arteries. Studies with light 
and electron microscopes!- 3 have shown remarxable 
structural alterations in the walls of the spiral arteries at 
the end of normal human pregnancy. These pregnan- 
cy-induced vascular changes include loss cf mus- 
culoelastic tissue and deposition of fibrinoid material i in 
relation to large cells in the vessel wall. These cel are 
identified, by morphologic criteria, as béing trcpho- 
blastic cells. The origin and the nature of the “fibr noid 
material” in the wall remain unidentified. The chenges 
are more extensive in the decidual Ban im the 
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myometrial portions of the spiral (uteroplacental) ar- 


teries. During normal pregnancy, the spiral arteries of 
the placental bed, which start out with a diameter of 
200 to 300 microns, become distended to a diameter of 
1,000 u or more, and are capable of delivering a ten- 
fold increase in the supply of blood required by the 
fetoplacental unit in the third trimester. The his- 
togenesis of the vascular physiologic changes and the | 
mechanisms involved are far from clear. Various hy- - 
potheses have been formulated‘ on the basis of stud- 
ies done with a light microscope. To evaluate these dif- 
ferent hypotheses an electronmicroscopic study of the 
vascular changes was carried out in the second trimes- 
ter of human pregnancy, when, in the normal coursé of 
events, endovascular trophoblast migrates from the 
decidual to the myometrial segments of the spiral ar- 
teries. ? [n this study, attention was directed to the mi- 
grant endovascular trophoblast when it reached the 
myometrial segments of the spiral (uteroplacental) ar- . 
teries, and to the consequent interaction between fetal 
and maternal tissues. 


Material and methods 

Biopsy specimens from the placental bed were ob- 
tained in 12 cases of hysterotomy or hysterectomy. The 
operations were performed between the fourteenth ™ 
and twenty-second weeks of gestation, for genetic rea- 
sons. The biopsy specimens were prepared for light 
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Fig. 1. Epon-embedded section, 1 y thick, showing a spiral artery with the three different stages of 
modifications (1, 2, and 3) found in the second trimester of normal human pregnancy. (X 160.) 


microscopy and transmission electron microscopy by 
methods described previously.” 


Results 

Light microscopy of 1 m-thick sections of Epon- 
embedded material elicited three different stages of 
vascular modifications in myometrial spiral arteries. In 
stage 1, the vascular wall showed obvious alterations 
but still contained musculoelastic elements and re- 
tained an essentially arterial structure. In stage 2, plugs 
of intraluminal cells were found in close contact with 
the modified vessel wall. In stage 3, the vessel wall 
showed characteristic physiologic changes, with large 
intramural cells having no contact with the intralumi- 
nal cells. These three stages could be seen in a single 
section through a spiral artery (Fig. 1) or in different 
sections through the same spiral artery. These differ- 
ent stages were studied by means of the electron micro- 
scope. 

Stage l. In this stage, the vessel wall was lined by 
hypertrophic endothelial cells focally overlapping one 
another. These endothelial cells contained a great 
number of ribosomes, a well-developed, rough en- 


doplasmic reticulum, and many pinocytotic vesicles be- 
neath the cell membrane. In between these hyper- 
trophic cells were translucent cytoplasmic fragments, 
also with pinocytotic vesicles and containing a few cell 
organelles (Fig. 2). 

The underlying basement membrane was thickened, 
and in some areas was separated from the overlying 
endothelial cells by large translucent clefts; similar 
clefts were found focally in between the endothelial 
cells (Fig. 3). 

In the intima, young collagen fibers were seen in 
relationship to the thickened basement membrane and 
the internal elastic lamina. Myointimal cells had infil- 
trated the intima from the media through fenestrations 
in the internal elastic lamina. In the intima, between 
the endothelium and the internal elastic lamina, occa- 
sional large stellate cells were observed (Fig. 4), with 
their processes connected by desmosomes. These cells 
had the characteristic features of intermediate tro- 
phoblast in that they were surrounded by a band of fine 
granular and filamentous material, had a single nu- 
cleus with a prominent nucleolus, and had plentiful 
endoplasmic reticulum of the cisternal type. Wherever 
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Fig. 2. Stage 1 modification: in between hypertrophic endothelial cells, translucent cytoplasmic 
fragments are seen. Myointimal cells. Fenestrations in the internal elastic lamina (EL). (Xx 5,400.) 


trophoblastic cells were found in the intima, the overly- 
ing endothelium was frequently disrupted (Fig. 5). At 
this stage there was little alteration in the media other 
than widening of the intercellular spaces, which con- 
tained a plentiful amount of collagen. Some of the 
smooth muscle cells were hypertrophic and many had 
prominent basement membranes (Fig. 6). 

Stage 2. The cells of intraluminal trophoblastic plugs 
(Fig. 1) could be classified broadly into two types. The 
first type (Fig. 7) comprised cells which were round in 
outline, closely aggregated, and connected to one an- 
other by desmosomes. The plasma membranes had 
short, plump projections and microvilli, but no base- 
ment membrane substance surrounded these cells. The 
single, centrally located nucleus with a well-defined 
nuclear membrane and few indentations was vesicular, 
with finely dispersed chromatin and a prominent nu- 
cleolus. The cell organelles were randomly distributed 
throughout the cytoplasm, which contained many free 


ribosomes. The rough endoplasmic reticulum was 
scanty to moderate in amount and was composed of 
narrow profiles that contained amorphous material of 
moderate electron density. The mitochondria were 
small but numerous, and the Golgi complex was well 
developed and prominent; a few lipid droplets and 
vacuoles could be observed. 

The second type (Fig. 8) was also comprised of 
closely packed cells connected by desmosomes, but 
these cells were larger than the first type and were 
more polygona! in outline, with numerous plump pro- 
jections and microvilli; but, again, there was no base- 
ment membrane substance. The nucleus had a cre- 
nated outline, and the chromatin was electron dense 
and focally clumped against the nuclear membrane; 
the nucleolus was prominent. In these cells the rough 
endoplasmic reticulum was very prominent and cister- 
nal in type and contained amorphous material. The 
cytoplasm also contained free ribosomes, a well-devel- 
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Fig. 3. Stage 1 modification: electron empty clefts are seen in between the endothelial cells and their 
underlying basement membrane. (x 14,400.) 


oped Golgi apparatus, and many mitochondria. De- 
posits of glycogen, aggregates of fine filaments, and 
numerous lipid droplets and vacuoles also distin- 
guished the second type of cell from the first. Where 
the plasma membranes of these cells were exposed in 
the lumen of the maternal vessels, disruption with dis- 


integration of the cytoplasm and apparent dispersion of 


cell organelles could be observed. 


At points at which the plugs of intraluminal cells had 
gained attachment to the intima of the spiral artery, 
there was loss of maternal endothelium, and large cells 
similar to the second type of cell were found in the 
vessel wall in continuity with the luminal cells (Fig. 9). 

Here, however, the cells were larger, with irregular 
outlines and long, narrow, branched processes, many 
connected by desmosomes and, occasionally, tight 
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Fig. 4. Stage 1 modification: a trophoblastic cell (T) is seen in the intima; the overlying endothelium is 
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intact. (X 14,400.) 


junctions. Usually, each cell had one nucleus, rarely 
two, with a crenated outline and clumped chromatin. 
The cytoplasm contained aggregates of filaments, some 
with dense bodies, and many free ribosomes, mito- 
chondria, and a prominent Golgi apparatus; but lipid 
droplets and vacuoles were inconspicuous. The promi- 
nent cisternal endoplasmic reticulum containing 
amorphous material was fused in places with the 
plasma membrane of the cell (Fig. 10). In some areas 
the long, narrow, branched cell processes were con- 
nected by desmosomes to the protrusions of the stellate 


cells described in the intima of the vessel wall in stage 1 
modifications. 

The intercellular intimal spaces (Fig. 9) were large 
and filled with a mixture of granular and microfibrillar 
material of moderate electron density. Aggregates of 
fibrils with striations of a periodicity of 17 to 21 nm, 
resembling fibrin, could also be seen. The same mate- 
rial was found between those cells and the media. The 
media was composed of smooth muscle cells of various 
sizes and shapes, and here the intercellular spaces were 
wide, partly electron lucent, and partly filled with 
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Fig. 5. Stage 1 modification: the endothelial layer (E) overlying a trophoblastic cell (T) is disrupted. 
(x 5,400.) 


fragments of thickened basement membrane sub- 
stance, elastica, and many collagen fibers. The internal 
elastic lamina was now extensively disrupted and no 
longer provided a distinct boundary between the in- 
tima and the media (Fig. 11). 

Stage 3. When the vessel wall showed the char- 
acteristic physiologic changes with no direct contact 
with intraluminal trophoblast portions of the vessel 
wall might be covered by maternal endothelial cell pro- 
cesses, or by cell processes from the large intramural 
trophoblastic cells. Occasionally, the extracellular 
granular and microfibrillar material might be exposed 
directly to the maternal blood (Fig. 12). It is noteworthy 


that, in those circumstances, adherent platelets and ma- 
ternal fibrin were not a common feature. In this stage, 
the alterations seen in the media were the same as those 
in stage 2. 


Comment 


In their studies with the light microscope on early 
human gestation, Hamilton and Boyd? and Harris and 
Ramsey? described a continuity of the intraluminal cell 
proliferations in the spiral arteries of the placental bed 
with the cytotrophoblastic shell of the young conceptus. 
The ultrastructural features of the types of intralumi- 
nal and intramural cells described here correspond 
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Fig. 6. Stage 1 modification: medial smooth muscle with prominent basement membranes (Bm) and 
wide intercellular spaces containing plentiful collagen (Col). (x 8,400.) 


closely to those of the various morphologic types of 
nonvillous trophoblast.*~'° The conclusion to be drawn, 
therefore, is that nonvillous cytotrophoblast, appro- 
priately named endovascular trophoblast, proliferates 
downward into the maternal spiral arteries, against the 
blood flow, from the decidual to the myometrial seg- 
ments. This endovascular migration of trophoblast is 
probably facilitated by the drop in peripheral vascular 
resistance found in the placental bed of hemochorial 
placentation."' In the literature, no histogenetic mech- 
anisms are proposed to explain the presence of tro- 
phoblastic cells in the vessel wall. Our findings, as well 


as those of other authors,* ® 7 fit the following his- 
togenetic sequence: the trophoblast from the young 
conceptus reaches the endometrial capillaries and the 
arteriolar terminations of the spiral arteries and erodes 
both. Thereafter, the growing fetal tissue moves retro- 
gradely in the lumen of the spiral artery, simulta- 
neously infiltrating the subendothelial space of the ma- 
ternal intima and migrating and proliferating in the 
vessel lumen. 

Focally, the trophoblast also proliferates into the in- 
tima and causes a disruption of the overlying endothe- 
lial lining. This defect in the endothelial lining results 
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Fig. 7. Stage 2 modification: intraluminal trophoblastic cell of the first type. (x 5,400.) 


in the leakage of plasma into the vessel wall, disruption 
of the internal elastic lamina, and some fibrinoid de- 
generation in the media. The intramural trophoblast 
does not appear to infiltrate the media. The altered 
intima is overgrown by endothelium. This process 1s 
analogous to what happens to any material not indige- 
nous to the vessel wall which is brought into apposition 
with the intima, whether it be thrombus or particulate 
material. Endothelium will grow over the foreign tissue 
to complete the incorporation. The remarkable thing 
about the disruption of the endothelial lining is the 
infrequency with which this is accompanied by the de- 


position of platelets and fibrin, that is, in effect, not 
complicated by thrombosis. Our findings in this regard 
are contrary to the conclusion of Sheppard and Bon- 
nar.’ 

Some explanation is required for the maintenance of 
patency of, and blood flow through, the spiral arteries 
in the placental bed in the face of the extensive changes 
inflicted upon these vessels. Possibly, the absence of 
thrombosis can be explained by the elaboration of pros- 
tacyclin by the endovascular and intramural tropho- 
blast.'* To be sure, this biologic process is not always 
perfect, so that, occasionally, mural or even occlusive 
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Fig. 8. Stage 2 modification: intraluminal trophoblastic cell of the second type. (x 14,400.) 


thrombosis is encountered in the uteroplacental ar- 
teries in normal pregnancies. Nevertheless, it is re- 
markable that the thrombotic response and inflamma- 
tory reaction to vessel damage, that are so characteristic 
of pathologic processes, are kept within acceptable 
bounds in normal human placentation. In the vessel 
wall the trophoblastic cells are always surrounded by 
and separated from the other constituents of the wall 
by a band of "fibrinoid material." The cisternae of the 
rough endoplasmic reticulum of the intramural tro- 
phoblast contain material that has a low electron den- 
sity, and fusion between these cell organelles and the 


peripheral plasma membrane is a frequent finding. 
These observations support the hypothesis that the in- 
tercellular "fibrinoid material" is partly the result of 
apocrine secretion by the trophoblast. Wigger'? sug- 
gests that the “fibrinoid material” of the placental villi 
results from a holocrine secretion by the cytotrophob- 
last of the placenta. Our findings do not contradict 
such a hypothesis, and indicate that, in the modified 
wall of the spiral arteries, part of the fibrinoid material 
is also derived from the degeneration and necrosis of 
the trophoblast. 

The findings of this study confirm those of our ear- 
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Fig. 9. Stage 2 modification: an intraluminal trophoblastic cell of the second type partially within the 
disrupted superficial intima. (x 7,800.) 
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Fig. 10. Stage 2 modification: intimal trophoblastic cell with cisternae of rough endoplasmic re- 
ticulum containing granular material closely applied to plasma membrane (arrow). (x 28,500.) 





Fig. 11. Stage 2 modification: intimal trophoblastic cell (T) associated with disrupted elastica (EL) and 
deposition of much fibrinoid material (F). The normal distinction between intima and underlying 
media has disappeared. (x 8,400.) 
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Fig. 12. Stage 3 modification: totally disrupted endothelium but without surface platelets or fibrin. 
Beneath the disrupted endothelium is a thick layer of fibrinoid (F) overlying intimal trophoblast (7). 
(x 14,400.) 


lier studies, i.e., trophoblast is involved in the phys- 
iologic vascular changes of human placentation. Tro- 
phoblast proliferates in the lumen and in the suben- 
dothelial space of the spiral arteries. It replaces the 
normal intima of the vessel wall and is associated with 
extensive disruption of the internal elastic lamina and 


subsequent changes in the architecture of the media. 
As these physiologic changes develop, they probably 
account, at least in part, for the remarkable distention 
and increase in the caliber of the lumen of the utero- 
placental arteries in the second and third trimesters of 
human pregnancy.'® 
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The effect of norepinephrine on blood flow through 
the fetal liver and ductus venosus 


JOE ZINK 
GARRY R. VAN PETTEN} 
Calgary, Alberta, Canada 


Experiments were conducted with 11 chronically catheterized fetal sheep to determine the effects of 
norepinephrine on the distribution of umbilical venous blood through the ductus venosus, and within 
the fetal liver. An intraumbilical infusion of 1.1 ug/kg/min of norepinephrine increased placental 
blood flow but did not aiter the proportion of this flow that was diverted through the ductus venosus. 
Under control conditions the umbilical flow to the fetal liver was preferentially distributed to the left 
side and accounted for 80% of the total hepatic blood flow. Flow through the hepatic artery was 
negligible. Norepinephrine reduced portal flow but also reduced the asymmetric distribution of 
hepatic umbilical blood flow by greatly increasing the perfusion of the right side of the fetal liver. 


(AM. J. OBSTET. GYNECOL. 137:71, 1980.) 


IN THE FETAL CIRCULATION the ductus venosus 
shunts highly oxygenated umbilical venous blood past 
the fetal liver en route to the inferior vena cava. Al- 
thoughthe functional significance of this vessel has not 
been established, there is evidence’ * that the vessel is 
widely dilated when intrauterine asphyxia occurs in the 
fetus. Under these conditions the ductus venosus may 
operate to shunt a greater portion of the oxygenated 


umbilical blood and placental nutrients directly to the 


central fetal circulation. 

Various studies have suggested that the ductus veno- 
sus may also participate in the regulation of umbilical 
venous pressure* * and umbilical blood flow,® and pos- 
sibly may operate to prevent extreme fluctuations of 
pressure in the fetal inferior vena cava during uterine 


contractions. Perhaps of greater importance is the 


possibility that changes in the vascular resistance of the 
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ductus venosus may affect the perfusion and metabolic 
status of the fetal liver, because the oxygenation of this 
organ is largely determined by the flow of umbilical 
venous blood. Since hepatic hypoperfusion in utero 
could possibly contribute to the pathogenesis of such 
conditions as neonatal hepatitis and biliary atresia,’ it is 
important to investigate the control of hepatic blood 
How in the fetus. Thus, the present study was under- 
taken in order to examine the effects of norepineph- 
rine on the distribution of umbilical venous blood flow 
through the ductus venosus and within the fetal liver. 


Methods 


Surgical preparation. To prepare chronically cathe- 
terized fetuses, operations were performed on 11 Dor- 
set or Suffolk ewes with timed, singleton pregnancies 
dated between 112 and 118 days of gestation (0.8 
term). Anesthesia was induced with halothane in 100% 
oxygen delivered through a Fluotech 3 vaporizer. The 
trachea was intubated and artificial respiration was 
begun with a Bird respirator. A midline laparotomy 
was then performed to expose the uterus. By palpa- 
tion, the fetal hind limbs were located within the 
uterus, and a purse-string suture was placed nearby in 
the uterine wall. The uterus was opened in this location 
by an electrocautery incision, and the fetal hind limbs 
were withdrawn. Three silicone rubber catheters were 
placed in the fetus, and a fourth was secured to the 
outside of a fetal leg for the recording of amniotic fluid 
pressure. 

One catheter was passed from the fetal femoral ar- 
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Table IA. Effects of norepinephrine on flow through 
the ductus venosus 


Ductus venosus flow % of Umbilical flow 


Control , 290 65.7 
Norepinephrine : 413* 67.5 (NS) 
+26 +6.1 


NS: Not significant 


tery into the abdominal aorta, with the tip of it located 
below the renal arteries. A second catheter was placed 
in the inferior vena cava via the saphenous vein. The 
third fetal catheter was passed 17 cm from its insertion 


in z cotyledonary vein so that its tip was positioned in a 


branch of an umbilical vein. The uterus was then sealed 
anc the catheters were exteriorized to a pouch on the 
ewe's flank. The abdomen was closed as the ewe began 
to breath spontaneously. 


Experimental procedure. The ewe was allowed to. 


. recover from the operation, and then, on the following 
day, 750,000 IU of penicillin G was administered in- 
tramuscularly. After 2 or 3 days, experiments were 
performed in the unanesthetized fetuses. The: preg- 
nant ewe and a companion were placed in a two- 
compartment cart to become accustomed to the labora- 
tory while control recordings were obtained from the 
fetus. Arterial pressure and amniotic fluid pressure 
were recorded with Beckman B & H pressure trans- 
ducers, with the use of a common zero reference pres- 
sure; both parameters were displayed on a Beckman 
type RM dynograph recorder. i 

To study the distribution of umbilical venous blood, 
microspheres with different radioactive labels were si- 
multaneously injected into the umbilical vein and the 
feta: inferior vena cava. The latter injection served as a 
control to assess whether there was significant recircu- 
latian of microspheres, which passed through the duc- 
tus venosus and might have re-entered the liver via the 
hepatic artery. The techniques used for preparation, 
injection, and recovery of microspheres were in accor- 
dance with the guidelines set forth by Heymann and 
associates. The microspheres were nominally 15 y in 
diameter (New England Nuclear; 3M Co.) and labeled 
with either !!!Ce, Cr, 8Sr, or Gd. 

In each fetus the microspheres were injected during 
either a saline infusion or an infusion of 1.1 ug/xg/min 
of norepinephrine via the umbilical vein. This was the 
minimum dose which produced a maximal increase in 
fetal mean arterial pressure. The sequence of these in- 
fusions was randomly altered, with five animals receiv- 
ing the saline infusion first and six others receiving the 
drug infusion first. The microspheres were suspended 
in 1 or. 1.5 ml of 20% dextran and sonicated just prior 
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to the injection. Each injection included at least 
125,000 microspheres in order to satisfy the sampling 
criteria. for accurate determinations of organ blood. 
flow.’ 

To provide a reference sample for the calculation of 
organ blood flow,® arterial blood was withdrawn at a 
rate of 4.2 ml/min (standard deviation, 0.1 ml/min) 
during the period of injection of microspheres. The 
actual rate of withdrawal was determined by weighing 
the withdrawal syringe before and after each collection. 
The withdrawal period began 5.25 minutes after the 
beginning of infusion of the drug or saline and ended 
at 8.5 minutes. The microspheres were injected at 5.5 
minutes and were completely flushed from the catheter 
by 7 minutes. The infusion of drug or saline was termi- 
nated after 9.5 minutes. The second infusion was de- 
livered 45 minutes later, with use of the identical pro- 
toco] but two differently labeled batches of micro- 
spheres. 

Analysis of microsphere distribution. The ewe was 
killed 12 to 18 hours after the experiment, and the 
uterus was excised. The amniotic fluid, which was free 
of radioactivity, was discarded and the uterus was 
placed in a shallow dish. The fetus was autopsied and 
the positions of all catheters were verified. Various fetal 
organs were removed, to be minced for radioactive 
analysis. The liver was separated down its central 
fissure, and the two halves were divided into medial 
and lateral sections. An additional lobe was removed 
from the right lateral sections, and is referred to as the 
right posterior lobe. 

All tissues were counted in their entirety, with the 
exception of the placenta, the lungs, and abdominal 
organs. The latter two types of tissue were homoge- 
nized and samples equivalent to approximately 2096 of 
the organ weight were counted. All radioactive mate- 
rials were placed in test tubes filled no higher than 2.5 
cm, to be assayed in a Searle gamma counter. 

The remainder of the fetal carcass was placed in a 
dish similar to that which contained the uterus, and 
both tissues were dried for 36 hours in an oven at 160° 
C. They were subsequently ashed by increasing the 


temperature to 320° C for 4 hours. The carbonized 


tissues were then crushed and weighed. At least 12 
aliquots of each were counted according to the method 
of Heymann and associates. Homogeneous samples 
were obtained by this technique, and the tissues could 
be shown not to lose their radioactive content. In con- 
trol studies, recovery of the radioactivity added to cold 
tissues ranged from 93% to 103%. 

The fetal umbilical blood flow was determined by 
assaying the entire uterus so that the data include both 
placental and nonplacental tissues perfused by the fetal 
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Table IB. Effects of norepinephrine on flow through the fetal liver ` 





Hepatic blood flow 
(mlimin/100 gm) 


Control . 205 
Norepinephrine 235 
SE .. +20 


Umbilical origiz 


Effect of norepinephrine on fetal blood flow 73 






38 3 
207 0-1 
+? c ai 





SE: Standard error of mean applies to both control and norepinephrine groups. 


*p « 0.05 compared to control value. 
tp < 0.01 compared to control value. 


Table II. Effects of norépinephrine on the intrahepatic distribution of umbilical venous blood 


Norepinephrine |. 


mlmin | - 152 77 75 
ml/min/100 gm 164 123 250 


+13 199* 1421 57 18 
+18 .215*- — 997i 190. +18 


SE: Standard error of mean applies to whole, right and left sections. | 


*p « 0.05 compared to control value. 
tp < 7 0.01 compared to control value. 


umbilical arteries. The total counts injected into the 
fetus were determined by reading the injection am- 
pules, associated syringes, and catheters before and 
after delivery of the microspheres. The total counts 
recovered from the ashed carcass and samples were 
always at least 9496 of the injected counts calculated in 
this manner. 

The data were obtained. from the gamma counter via 
paper tape and processed in a PDP 11/40 computer 
with the use of a program which stripped the overlaps 
by solving four simultaneous equations for each tissue 
sample. Statistical comparisons were achieved by ran- 
domized complete block analysis of variance followed 
by "a priori" tests of multiple comparison using the 
method of least squares. Data are expressed as 
mean + standard error of the mean. 


Results 


The control values for the fetal arterial blood gases 
were: Po;, 17 mm Hg; Pco;, 35 mm Hg; pH, 7.36; and 
HCOs, 16.3 mEq/L. The fetal weight averaged 2.28 kg, 
with a mean liver weight of 92.5 gm. In the liver there 
was a 25:12 ratio of the weight of the right half to that 
of the left half. 

The infusion of norepinephrine increased the fetal 
arterial pressure from 50 to 74 +3 mm Hg, and con- 
comitantly decreased the fetal heart rate from 173 to 
152 + 5 beats per minute. In each fetus the pressor 
response attained at least 80% of its peak level within 
2.5 minutes after the beginning of the infusion; thére- 
after, the arterial pressure remained constant or in- 
creased slowly to its maximum. Cardiac arrhythmias 


were observed in three fetuses toward the end of the 
period of infusion. 

Effect of norepinephrine on blood flow through the 
ductus venosus. During the control period the pro- 
portion of the umbilical venous blood flow diverted 
through the ductus venosus varied from 56% to 88% in 
different animals. As shown in Table I, this ratio was 
not significantly changed during the infusion of nor- 
epinephrine (mean values, 66%, versus 68% + 6%), 
even though the placental blood flow increased 38% 
from 442 to 611 ml/min. 

Effect of norepinephrine on the T distri- 
bution of umbilical venous blood. In the control situa- 
tion, the total umbilical blood flow to the fetal liver was 
evenly partitioned to the right (77 ml/min) and to thé 
left (75 ml/min) sides (Table IT). However; when the 
difference in the tissue weights is considered, it is ap- 
parent that the right side is underperfused by umbilical 
blood, even though it receives 51% of the total flow. On 
the right side the perfusion is only 123 ml/min/100 gm 


of liver, whereas the flow to the left side is twice as large 


at 250 ml/min/100 gm. | 

During the infusion of norepinephrine, the total 
umbilical blood flow to the fetal liver increased from 
164 ml/min/100 gm to 215 ml/min/100 gm cóincident 
with the over-all increase in placental flow. At the same 
time the intrahepatic distribution of this blood was al- 
tered so as to reduce the asymmetrical perfusion that 
was present in the control situation. Thus, norepi- 
nephrine produced a substantial increase in the flow to 
the right side of the liver, from 123 ml/min/100 gm to 
227 ml/min/100 gm; whereas at the same time the flow 
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Fig. 1. Intrahepatic distribution of umbilical venous blood. Liver sections: RPL, Right posterior lobe; 
RL, right lateral; RM, right medial; LM, left medial; LL, left lateral. Stippled bars = control; shaded 
bars — norepinephrine. Comparisons to control: *p < 0.05, **p < 0.01. 


Table III. Effects of norepinephrine on blood flow distribution to nonhepatic tissues 
Blood flow 


Blood flow Fraction of inferior 
(mlfmin/100 gm) 


(ml/min) vena cava.flow (%) _ 


Norepinephrine Norepinephrine — Norepinephrine 


Placenta 44) 611 + 467 194 269% + 21+ 43. l 55.5 + 3.6f 
Kidneys 22 20 +] 128 119 x4 2,2 1.9 + 0.2 
Abdominal organs 46 24 + 3f 38 20 + 21 4.5 2.3 20.27 
Hepatic artery 3 I+ 1 ie l+] 0.35 . 0.15 0.11 
Gastrocnemius — — 29 7 x 4T 0.44 0.06 + 0.03+ 
muscle 7 

Triceps muscle — — — 0.45 . 0.07 + 0.021 
Brain — — — 3.1 3.1 3 0.3 
Heart , l — — — 2.2 2.6 + 0.2 
Lungs — — D 6.3 21.0 + 3.1t 


SE: Standard error of mean applies to both control and norepinephrine pour 


*ml/min/kg fetus. 
tp < 0.05 compared to control value. 
ip « 0.01 compared to control value. 


r 


to the left half of the organ actually decreased from 
249 ml/min/100 gm to 190 ml/min/100 gm. However, 


the perfusion of the entire liver was not homogeneous, 


since the right posterior lobe received a flow that aver- 
aged 324 + 19 ml/min/100 gm (Fig. 1). 

The portal flow to the fetal liver was not directly 
measured but could be deduced from the assumption 
thzt it is equivalent to the flow through the abdominal 
. organs. On this basis the portal hepatic perfusion was 
responsible for approximately 1896 of the total hepatic 
flow. During the infusion of norepinephrine this pro- 
portion was reduced to 8%, with the por tal flow de- 
creasing from 38 ml/min/100 gm to 20 ml/min/100 
gm. The intrahepatic distribution of this flow was not 
determined in these experiments. 

Blood flow through the hepatic artery accounted for 


very little of the total hepatic perfusion. During infu- 
sion of saline this flow was only 3 ml/min/100 gm, aiid 
0 to 1 ml/min/100 gm during the infusion of norepi- 
nephrine. Insofar as could be determined, hepatic ar- 
terial flow to the right side of the liver was not different 
from that to the left side. 

Effect of norepinephrine on the distribution of 
blood flow to nonhepatic tissues. As shown in Table 
Ili, norepinephrine produced a substantial vasocon-. 
striction in the vascular beds of the abdominal organs 
and in skeletal muscle. On the other hand, uinbilical 
blood flow was increased about 38%, from 442 ml/min 
to 611 ml/min. This increased perfusion was associated 
with the delivery of a greater fraction of the venous 
return from the inferior vena cava distributed to the 
descending aorta. As a result, 43% of the microspheres 
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injected into the inferior vena cava were trapped by the 
fetal placenta during infusion of saline, whereas 56% 
entered that organ during the infusion of norepi- 
nephrine (p < 0.05). The distribution of microspheres 
which passed through the ductus venosus was not sig- 
nificantly different from the distribution of those in- 
jected into the inferior vena cava. 

Absolute blood flows to tissues perfused via the as- 
cending aorta could not be obtained in the present ex- 
periments because of the lack of a reference blood 
withdrawal sample, but Table III outlines the relative 
distribution of blood’ from the inferior vena cava to 
these tissues. It is evident that norepinephrine pro- 
duced very little change in the distribution of flow to 
the coronary and cerebral circulations. The values be- 
fore and after norepinephrine were 2.2 and 2.6% + 
0.2 for the heart and 3.] and 3.1% + 0.3 for the brain. 

A marked shift in the distribution of blood from the 
inferior vena cava was observed in the pulmonary vas- 
cular bed. Under control conditions this organ trapped 
6.396 of the injected microspheres, but 21% during the 
infusion of norepinephrine (p « 0.05). However, it is 
not possible to tell whether this represents an actual 
increase in the pulmonary flow or a redistribution of 
the direction of blood flow within the fetal heart. 

To verify whether there was adequate mixing of the 
injected microspheres, right/left perfusion ratios were 
calculated for the cerebral cortex, the lungs, and the 
kidneys from flow values corrected for tissue weight. 
These ratios were 0.92, 0.94, and 1.04 + 0.04, respec- 
tively, for the three organs. 


Comment 


Although as much as 40% of the venous return to the 
fetal heart passes through the ductus venosus,'"* the 
mechanisms which control its vascular conductance 
are poorly understood. Histologic studies have docu- 
mented a smooth muscle sphincter at the umbilical 
oriface of the ductus venosus and provided evidence of 
adrenergic innervation in human fetuses as early as 2] 
weeks of gestation, but it is not known whether 
the vessel responds to sympathetic nerve stimulation. 
However, in fetal lambs there is evidence of reflex acti- 
vation by acute intrauterine asphyxia, since Behrman 


and associates? have observed that the fraction of um- 


bilical blood flow diverted through the ductus venosus 
increases from 53% to 90% even though the total um- 
bilical flow is reduced almost 6096. At the present time, 
this increased conductance of the ductus venosus can- 
not be attributed to adrenergic influences, but the re- 


*This percentage is calculated from original data presented 
by Rudolph and Heymann.'? 
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sponse is coincidental with widespread activation of the 
sympathetic nervous system. 

In the context of these considerations it is surprising 
that the findings of the present study indicate that nor- 
epinephrine had no effect on the diversion of umbilical 
blood through the ductus venosus. It seems to be un- 
likely that failure of the vessel to respond was due to 
the presence of a maximal endogenous tone, since the 
experiments were conducted in healthy, unanesthe- 
tized fetuses. Furthermore, there was a considerable 
range of the baseline values for the proportion of blood 
passed through the shunt. However, it might be inac- 
curate to conclude that the duct was unresponsive to 
the effects of catecholamines. 

With the microsphere technique, it was possible to 
examine the response to only one dose of the drug. It is 
conceivable that a lower dose of norepinephrine might 
have produced a selective effect on the ductus venosus, 
whereas the higher dose, administered via the umbili- 
cal vein, may have constricted both the shunt and the 
intrahepatic umbilical vessels, so that no net change in 
the fraction of total umbilical flow passing through the 
ductus venosus was observed. This possibility is sup- 
ported by the findings of Reynolds and Mackie,‘ 
wherein similar intraumbilical doses of epinephrine 
produced substantial increases in umbilical venous 
pressure. 

In neonatal lambs and human infants less than one 
week old, norepinephrine has been shown to dilate or 
reepen the closed ductus venosus and allow visualiza- 
tion by angiography.? Although the hemodynamic. 
status of the vessel is.grossly different at this time, this 
observation indicates that the hepatic umbilical vessels 
are able to respond to catecholamines at birth. For this 
reason, it seems to be probable that an effect of norepi- 
nephrine on the fetal ductus venosus could be elicited 
late in gestation, perhaps only a few days prior to birth. 

Although other investigators!" 5 have reported the 
effects of various vasoactive agents on the caliber of the 
ductus venosus, the techniques have rarely provided 
precise quantitative determinations of flow through 
this shunt. Because of the extreme inter-animal vari- 
ability of the basal values for this flow,” !* it seemed to 
be particularly important to consider the possibility 
that microspheres might reenter the fetal liver via the 
hepatic artery after their initial passage through the 
ductus venosus. For this reason, the present experi- 
ments were designed so as to allow for an independent 
measurement of hepatic arterial flow. As shown in. 
Table I, this flow was negligible and could not account 
for any significant reentry of microspheres injected 
into the umbilical vein. 

The redistribution of umbilical blood flow within the 


76 Zink and Van Petten 


fetal liver is a noteworthy finding. Since oxygen, pla- 
cental nutrients, and drugs are delivered to the fetal 
liver in the umbilical blood, its intrahepatic distribution 
may affect the development of metabolic functions on 
the two sides of the liver. Gruenwald’? has observed 
that there are significant differences in the histopatho- 
logic appearances of the right and the left sides of livers 
from stillborn infants. The right side is the site of con- 
siderably more erythropoietic foci, calcifications, and 
degenerative changes.” '8 In this respect it is similar to 
the centrilobular area of the adult liver, which receives 


less oxygen and nutrients from the portal blood, has, 


preferred metabolic functions, and is more susceptible 
to damage by hepatotoxins. The unique nature of the 
perfusion of the fetal liver is generally recognized, but 
the present data provide the first experimental evi- 
dence that it is possible to modify the distribution of 
oxygenated umbilical venous blood within the organ. 
If the right side of the feral liver is relatively 
hypoxemic in utero, the findings of the present study 


indicate that this situation is altered by norepinephrine © 


in the ovine fetus. Regardless of the overall increase in 
hepatic blood flow that occurred because of an in- 
creased umbilical flow, norepinephrine diverted more 
of the oxygenated umbilical venous blood to the right 


side of the fetal liver. This could have been caused by: 


-= vasoconstriction of the hepatic umbilical vessels on the 
left side of the liver, but one would expect that this 
might also result in the diversion of more umbilical 
blood through the ductus venosus. An alternative pos- 
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sibility is that vasoconstriction of the portal vessels on 
the right side of the liver might initiate autoregulatory 
compensation by increasing umbilical flow. A similar 
mechanism operates for the portal and hepatic ar EDS 
inflow to the adult liver.” 

The effects of norepinephrine on the distribution of 
cardiac output are similar to those previously reported 
for methoxamine in the ovine fetus, '* except that blood 
flow to the placenta was slightly increased. This may be 
due, in part, to the use of lower drug dosages, since 50 . 
pg to 100 ug/kg were injected in the studies of alpha 
agonists which reported increases of the placental vas- 
cular resistance.'* ? Novy and associates" reported. a 
passive increase in umbilical flow after the i injection of 
norepinephrine in a dose similar to that used in the 
present study. 

In summary, these data indicate that norepinephrine 
has significant effects on the distribution of umbilical 
blood flow within the liver of the 0.8 term ovine fetus. 
The increased flow to the right side of the liver may 
alter its oxygenation and the binding of drugs which 
enter the fetal circulation via the placenta. Although 
the absolute flow through the ductus venosus was in- 
creased, norepinephrine did not alter the relative resis- 
tances of this shunt and-the hepatic circulation. 


We wish to thank Mr. Peter van Muyden, Miss 
Heather Mathison, and Miss Yvette Brideau for excel- 
lent technical and surgical assistance. 
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Estimation of fetal body and fetal head volumes: 
Description of technique and nomograms for 


18 to 41 weeks of gestation 


i 


DAVID A. MARTINEZ, M.D. 


JUDITH L. BARTON, R.T., R.D.M.S. 


Oakland, California. 


A method for the sonographic estimation of fetal thoracoabdominal volume (FBV) and fetal head 
volumes (FHV) is reported. The method is based upon an approximation of the fetal head as an 
ellipsoid volume and of the fetal thoracoabdominal cavity as an ellipsoid volume. For 293 patients 

who had singleton pregnancies with babies whose weights were appropriate for gestational age, 

362 sonograms were recorded between the eighteenth and forty-first weeks of pregnancy. FBV was 
recorded on 198 observations, FHV on 317 observations, and paired data (i.e., both FBV and FHV 

on the same examination) on 182 observations. Reproducibility of the method was tested for 

operator, interobserver, and intraobserver variance, and no significant differences were 

demonstrated between sample means. Preliminary nomograms for mean FBV and mean FHV for the 
eighteenth to forty-first weeks of gestation are presented. Least-squares regression analysis of the data 
demonstrates that mean FHV increases through gestation in a pattern closely approximating a straight 
line at a rate of approximately (+ 1.0 SD) 23.45 cc +/—0.6 cc per week, with a standard error of the 
estimate of approximately 20.56 cc; R? of the regression analysis is 0.985. Mean FBV increases through 
gestation in a pattern closely approximating one of a geometric growth function. Regression analysis of 
log FBV as a function of log GA (gestational age in weeks) demonstrates an R? of 0.985. These data 
should be of immediate interest to investigators concerned with the evaluation of normal and abnormal 
intrauterine fetal growth. (AM. J. OBsTET. GYNECOL. 137:78, 1980.) i 


ULTRASOUND has been used by a number of inves- 
tigators for the evaluation of normal and abnormal 
fezal growth. In the quantitative evaluation of fetal 
growth, serial biparietal diameters' have been used, as 
well as a variety of head-to-thorax ratios, including di- 
ameters and circumferences and areas” 8. more re- 
cently, a sensitive index for the prediction of in- 
trauterine growth-retarded (IUGR) babies has been 
the measurement of total intrauterine volume (TIUV).4 
Fetal thoracoabdominal volume has been used in th 
estimation of fetal weight.? ' 

The rationale for the measurement of fetal abdomi- 
nal circumference, diameter, or transectional area in 
the prediction of intrauterine growth retardation is 
based upon the observations of Gruenwald’ that fetal 
mass and the fetal intra-abdominal organs, principally 
the liver, as well as the placenta are severely affected in 
intrauterine growth retardation. 
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Conceptually, we were stimulated by the investiga- 
tions of Gohari and associates,* who used volume as the 
principal parameter in assessing normalcy of gestation 
and who later suggested that fetal weight is best ap- 
proximated by conceptualizing the fetus as a head 
sphere and a body sphere.” We reasoned that direct 
estimation of the fetal mass or its principal compo- 
nents, as well as the rate of growth of that mass, to- 
gether with total intrauterine volume (TIUV), should 
provide an improved sensitivity in the detection of 
early and subtle alterations in fetal growth and volume 
of amniotic fluid. Thus, we sought to develop a clini- 
cally simple technique by which to directly estimate 
fetal thoracoabdominal or body volume (FBV) and 
fetal head volume (FHV), the principal components of 
fetal mass. Estimates of these volumes are based upon 
the assumption that the fetal head approximates an 
ellipsoid volume and that the fetal thoracoabdominal 
cavity approximates an ellipsoid volume. | 

To our knowledge, this method for the estimation of 
fetal growth by the direct estimation of fetal body and 
head volumes has not been described previously. This - 
article reports preliminary nomograms for mean FBV 
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Fig. 1. Upper sonogram demonstrates a longitudinal section .- 


through the fetal thoracoabdominal cavity in a plane anterior 
to the fetal abdominal aorta and the measurement of the lon- 


gitudinal axis (L) from the base of the fetal bladder (b) in ‘a’ 
cephalad direction to the level of the thoracic outlet (t). Lower 


sonogram is:a transverse section through the fetal trunk për- 
pendicular to the L axis at the level of the outlet of the umbili- 
cal cord from the anterior abdominal wall (O). The anteropos- 
terior (AP) measurement is made from the anterior abdomi- 


nal wall to the most posterior aspect of the fetal spine (S). The, 


transverse (T) measurement is made in the same plane as the 
AP measurement andi in an axis perpendicular to the AP mea- 
surement. 


and mean.FHV obtained from 362 sonograms of 293 | 


patients who were delivered of babies with birth 
weights appropriate for gestational age. 


Method and materials 


Two hundred and ninety-three patients with sin- 


gleton pregnancies referred to my office for routine 


obstetric sonograms were observed through term and. 


were delivered of babies with no known congenital ab- 
normalities and with birth weights between the tenth 
and ninetieth percentile for gestational agé as defined 


by Williams.? Brief maternal and. obstetric histories 


were obtained at the time of the initial sonogram; one 
or more sonograms (as requested by the patient's obste- 
trician) were obtained prior. to delivery, and selected 
information about the deliveries and babies was ob- 
tained through patient interviews and pays and 
hospital records. -~ 

Fetal gestational age (GA) was . determined bs 
biparietal diameter (BPD) and rounded to completed 
menstrual weeks of gestation. 

Fetal body volume (FBV) was calculated by measur- 
ing the dimensions of the fetal thoracoabdominal cav- 


| Estimation of fetal body and head volumes 79 





Fig. 2. Measurement of the longitudinal axis (L) of the fetal 
head along the plane of the midline echo om the frontal to 
occipital bones. 


^ 


ity. The longitudinal (L) measurements were made 
along the plane of.the fetal aorta from the lowest de- 
tectable portion of the fetal perineum (usually at the 
level of the base of the filled fetal bladder or the base of 
the pelvic boriy structures) cephalad to the level of the 
base of the neck or thoracic outlet. Measurements of - 
the tránsverse (T) diameter and anterior and posterior 
(AP) diameters were made in a plane perpendicular to 
the longitudinal axis at the level of the anterior abdom- 


` inal wall outlet of the umbilical vein (Fig. 1). Fetal body 


volume was calculated under the assumption that the 
body conformed to the model of an ellipsoid volume; 


hence, the formula used for the calculation of TIUV 


was used, i.e., V = 0.5933 x L x T x AP. 
Fetal head volume (FHV) was calculated by measur- 


ing the biparietal diameter, with careful attention being 


paid to the demonstration of a well-defined midline 
echo and symmetric-appearing parietal tables. The 
long axis (L) of the fetal head was measured along the - 
plane of midline echo from the frontal to occipital as- 


pects of.the skull. Measurements were made from 


the midpoints of the frontal and occipital bones (Fig. 
2). Since the cephalad-caudad axis measurement of the 
fetal head is, for practical purposes, unobtainable, 


the fetal BPD was used as an approximation. Thus, 
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Fig. 3. Nomogram for mean (+ 1.0 SD) fetal head volume (FHV) from eighteenth to forty-first week 


of gestation of menstrual GA. 


the formula for fetal head volume (again assuming an 
elli»soid volume) is reduced to: FHV = 0.5233 x L x 
BPD? | 
Operator variance, interobserver variance, and in- 
traobserver variance of these techniques were assessed. 
Operator variance was assessed by having eight pa- 
tierits scanned twice consecutively, once each by two 
experienced operators during the same patient visit, 
and then comparing each operator's calculated values. 
Interobserver variance was assessed by the exchange of 
sonograms and calculation by the two operators from 
each other’s sonograms. Intraobserver variance was as- 
sessed by having each operator recalculate all the 
sonograms in a random sequence on a later date. Tests 
for significance of the differences between means for 
FBV.and FHV were calculated for operator, interob- 
server, and intraobserver variances with the use of Stu- 


. dent’s t test for paired data. Data processing and statis- 


tical analysis were done with the Statistical Package for 
the Social Sciences? at the Computer Center, University 
of California, Berkeley. 

Sonograms of the BPD were obtained by means of a 
commercially available linear phased-array real-time 
unit (ADR, Tempe, Arizona). Gray-scale sonograms 


for measurement of FBV were obtained with a com- 
mercially available gray-scale unit (Model 80L, Picker 
Electronics, Northfield, Connecticut). Sonographic im- 
ages were recorded on 8 by 10 x-ray film with the use of 
a commercially available multiformat camera (Multi- 
Imager 6, Matrix Instruments, Northvale, New Jersey). 


Results 


For 293 patients a total of 362 obstetric sonograms 
was recorded between the eighteenth and forty-first 
weeks of gestation. FBV was recorded for 198 patients, 
and FHV was recorded for 317 patients: paired FBV 
and FHV observations (FBV and FHV both obtained 
on same examination of the same patient) were re- 
corded for 182 patients. Two hundred thirty-six pa- 
tients received one examination, 45 received two 
examinations, and 12 received three examinations. 

Patient characteristics are summarized as follows: 
36% of the patients were 20 years of age or less, 54% 


' were between 21 and 30 years of age, and 10% were 31 


years of age or older; 5096 of the patients admitted to 
smoking 10 or more cigarettes per day, 26% denied 
smoking, and for 24% the smoking history was un- 
known. Known maternal medical complications in- 
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Fig. 4. Nomogram for mean (+1.0 SD) fetal thoracoabdominal volume (FBV) from eighteenth to 


forty-first week of GA. 


E * * » * 
Table I. Summary statistics of regression analysis 


Dependent Independent Constant Beta Standard : Standard error 
variable variable (y-intercept) ' coefficient error beta of estimate R? 


Mean FHV 
Log mean FBV 


GA age 
Log GA . 


— 423.36 
22:05 


cluded hypertension in one patient, diabetes mellitus in 
another, and renal disease in a third one; 21% of the 
. infants were delivered by cesarean section. - i 

Mean. differences for interoperator, interobserver, 
and intraobserver variance for FBV were 9.5, 6.4, and 
6.3 cc, with a standard error of the mean (SEM) of 21.5, 
12.4, and 4.7 cc, respectively. Mean differences for 
FHV were 7.6, 5.7, and 2.0 cc, with SEM of 6.1, 4.0, 
and 1.4 cc, respectively. The range of FBV measure- 
ment was 55 to 667 cc, with a mean value of 295 cc; the 
range for FHV was 51 to 416 cc, with a mean value of 
198 cc. — 

Student's t test for differences between sample FBV 
and FHV means for interoperator, interobserver, and 
intraobserver variance demonstrated no significant dif- 
ferences between sample means (p > 0.05). The find- 
ings of no significant differences between sample means 


23.45 0.61 
3.46 0.009 


20.57 
0.047 


0.985 
0.985 


suggest that observed variation in the measured FBV 
and FHV data is within the range of fluctuation due to 
chance. Thus, the method of measuring FBV and FHV 
may be applied with sufficient precision to achieve ac- 
ceptable reproducibility. 

Nomograms for mean FBV and mean FHV from the 
eighteenth to forty-first weeks of gestation are pre- 
sented in Figs. 3, 4, and 5. Least-squares regression 
analysis of the relationship between FHV and com- 
pleted menstrual weeks of gestational age demonstrates 
a growth pattern of increasing FHV that closely approx- 
imates a linear growth function of the general form: 


Y=at bx, or 
FHV = — 423.36 cc + 23.45 (GA). 


The regression statistics are summarized in Table I. 
These data suggest that FHV increases at a weekly rate 
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Fig. 5. Comparison of mean FHV and FBV nomograms from eighteenth to forty-first week of 
menstrual (GA). Note the close approximation of the two volumes until the later weeks of gestation. 


(+/- 1.0 SD) of 23.45 +/-— 0.6 cc, with a standard 
error of the estimate of approximately 21 cc. The lin- 
ear regression function appears to be a close approxi- 
mation of the pattern of FHV growth as seen by an R? 
value of 0.985 and by the close dispersion of the weekly 
mean FHV values around the regression line and 95% 
confidence interval (Fig. 6). l 

FBV appears to increase through gestation in a pat- 
tern closely approximating a geometric growth func- 
tion of the general form: 


Y = ax?, or 

FBV = a(GA)^, or 

Log FBV = a + b (log GÀ), or 

Log FBV = —2.65 + 3.46 (log GA). 


Summiary statistics of the linear regression analysis of 
the log transformation of the geometric growth func- 
tion are summarized in Table I. The pattern of FBV 
growth as it relates to completed week of gestation, GA 
(menstrual dates), appears to closely approximate a 
geometric growth function as demonstrated by an R? 
value of 0.985 and the small values for the standard 
error of beta of 0.009 and standard error o: the esti- 
mate of 0.047, as well as the close dispersion of the 


observed. mean FBV values around the regression line 
and 95% confidence interval (Fig. 7). 

In contrast to the linear growth pattern demon- 
strated for FHV with a constant weekly increase in vol- 
ume, FBV demonstrates a growth rate which is seen to 
increase weekly through gestation. Whereas FHV and 
FBV appear to approximate one another in volumes 
during the early weeks of observation; the differences 
in growth rates and absolute volumes become more 
apparent as gestation nears term. 


Comment 


. Wesought to develop a technique with which the size 
and growth of the principal components of fetal mass, 
FBV and FHV, could be directly and easily estimated in 
the clinical setting. The method presented here is 
based upon the approximation of FBV and FHV as 
ellipsoid volumes. Nomograms and regression models 
characterizing the patterns of growth for FBV and 
FHV from the eighteenth through forty-first weeks of 
gestation are presented. | 

The method of measurement, if adequately moni- 
tored and calibrated, may be applied with sufficient 


'precision by other interested investigators. 
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: Fig. 6. Linear regression analysis of the relationship between mean FHV (dependent variable) and 
completed week of menstrual GA (independent variable) demonstrating close fit. of the regression 
line and 95% confidence interval (95% c.i.) to mean FHV valués. ' 


We found that FHV measurements were obtainable 
in approximately 88% of patients examined. Longitud- 


inal axis measurements of the fetal head were at times ` 


difficult to obtain in the latter 4 to 6 weeks of gestation 


becatise of the shorter length: of the transducer (3.5 


MHz) used with the real-time instrument. An addi- 
tional factor was the expected poor lateral measure- 
ment at the apices of the frontal and occipital bones 


because: of the inherent physical limitations of the in-. 


strumentation. Our technique has been modified to re- 
cord longitudinal fetal head measurements in these 
difficult patients with the Min d gray-scale 
scanner. 
FBV measurements were obtained on approximately 
5596 of the patients. This relatively low proportion of 


successful measurements: appears to be due to at least ` 


three factors: (1) relative inexperience with the tech- 
nique during the early portion of the study; (2) 
difficulty in obtaining precise measurements from a 
very active fetus during the early stages of pregnancy; 
and (3) difficulty in obtaining precise measurements óf 
the longitudinal axis of the fetal thoracoabdominal 


cavity very late in gestation "n fetus assumes a 
more curled fetal position. 
"These problems, for the most part, may be overcome 
as both technologist and. physician become more expe- 
rienced in the application of this technique. We are | 
currently able to obtain FBV and FHV measurements 


in approximately 85% of all patients. 


The nomograms for FBV and FHV when aged in 
conjunction with TIUV should prove to be of value for 
thé early detection of significant alterations in the pat- 
tern of fetal growth and volume of amniotic fluid and 
for the prediction of fetal weight. In addition, accurate 


determination of normal rates of growth for FBV and . 


FHV should permit earlier identification of IUGR 
babies and large—for—gestational age babies, since the 
interval necessary for serial observations should be 
shortened substantially. The minimal or optimal inter- 


' val necessary between serial examinations for the most 


accurate detection of altered fetal growth must be de- 
termined: by additional investigations. l 

These nomograms and estimations of the growth 
rates of the principal components of fetal mass should 
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Fig. 7. Linear regression analysis of the logarithmic transformation of mean FBV and GA to log FBV 
(dependent variable) as it relates to log GA (independent variable) demonstrating close approxima-- 
tion to the regression line and 95% confidence interval (95% c.i.;. 


greatly facilitate the task of monitoring the growth rate 
of the individual fetus, irrespective of its biologically 


destined rank within the spectrum of normalcy. These ` 


dzta and the relatively simple technique for measuring 
FBV and FHV should be of immediate interest to in- 
vestigators concerned with the evaluation of intra- 
uterine fetal growth. 
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In vitro studies? show that 
within 15 seconds of contact, VAGISEC P | 
Douche permeates the trichomonad's 


outer membrane and weakens its cell 
wall, causing it to swell and die. 
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VAGISEC PLUS Suppositories 


regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganisms. Relief from itching, burning, leukorrhea 
and malodor is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to SEM photo* shows trichomonad 


the treatment program is essential for therapeutic success. before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 








VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 
Contraindications: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not be 


used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- 15 seconds after treatment, photo shows celi- 
ment: Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, ; ; 

vestibular and urethral glands, etc., or reinfection by the sexual partner. During treat- wall destruction and loss of flagella 

ment, patient should refrain from intercourse or the partner should wear a prophylac- (orig. mag: 5KX).. 


tic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- 
ness, the patient is advised to continue with VAGISEC Liquid as a regular douche, but 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
tinuance of douche for a single day. Administration and Dosage: Office Treatment 
(Adult): For the treatment of vaginal trichomoniasis and mixed vaginal infections, best 
results are obtained by scrubbing the vagina with VAGISEC Liquid, diluted 1:100, by 
the physician in the office; 3 scrubs the first week, 2 the second. A suppository iS 
inserted after each office scrub in the Liquid/Suppository régimen. Patient should be 
instructed to continue treatment at home. Home Treatment: Liquid/Suppository regi- 
men: In all instances, the combination douche and suppositories are recommended 
for home use. The usual home treatment is VAGISEC Liquid Douche in the morning, 
followed by a VAGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a period of 14 days 
For those physicians who feel it important to treat the patient through the 
complete menstrual cycle, the Liquid/Suppository regimen may be con- 
tinued throughout the month. It is advisable to continue treatment through 
two menstrual periods. Treatment should be omitted the night and morning 
preceding an office visit. Patients should be reexamined 3 days after home treat- 
ment has been discontinued. The full course of therapy must be completed to elimi- 
nate the infecting microorganisms from the vagina. In chronic or stubborn cases, 
therapy may be repeated with no interval between courses. During treatment, patient 
should refrain from intercourse, or the partner should wear a prophylactic. No patient 
should be considered cured until vaginal smears or cultures, taken at monthly inter- 
vals for 3 months following treatment, show absence of trichomonads and a return 

to the normal vaginal flora. How Supplied: VAGISEC Liquid—4 oz. plastic bottle. 
VAGISEC PLUS Suppositories—box of 28 3-gram suppositories, foil-wrapped, with 
inserter. Federal law prohibits dispensing VAGISEC PLUS suppositories without pre- 
scription. More detailed professional information available on request 
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*SEM photographs from S.T. E.M. Laboratories, Inc 


Kansas City, Missouri 64127 
1. Davis, C. H.: JAMA 157:126, 1955. 2. Davis, C. H. ana 
Grand, C. G.: Am. J.Obst. & Gynec.: 68:559, 1954 
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LIQUID CONCENTRATE 


æ Each suppository contains 
9-aminoacridine HCI 6 mg. 
Polyoxyethylene nonyl phenol 5.25 mg. 
Sodium edetate .66 mg. 


Sodium dioctyl sulfosuccinate 0.07 mg. in a 


S U PPO S | TO RI E S polyethylene glycol base containing glycerin 
and citric acid 
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i, W. A.: West. Med. 3:44, 1962 
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From conception 
through delivery 











and beyond... 


provide the specialized care 
your patients deserve 
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New 9nd Edition! 
CLINICAL PERINATOLOGY. Edited by SilvioAladjem, M.D.; Audrey 
K. Brown, M.D.; and Claude Sureau, M.D.; with 45 contributors. 
In this new edition, internationally recognized experts examine 
all the clinically significant aspects of perinatology. Key features 
include: 
€ five encyclopedic chapters on clinical evaluation of the 
fetus to determine maternal physiology and patho- 
physiology; 
€ four totally new chapters on spontaneous and induced 
labor; 
e thought-provoking material on international implications 
of perinatology. 
Current research data, the latest clinical procedures, and 31 new 
contributors highlight this important reference! December, 
1979. 638 pages, 986 illustrations. Price, $49.50. 
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^ New Book! 


OBSTETRICAL PRACTICE. Edited by Silvio Aladjem, M.D.; with 50 
contributors. 
Logically organized into two parts — normal and abnormal 
obstetrics — this easy-to-read volume contains authoritative 
and up-to-the-minute information on key areas of obstetrics. This 
generously illustrated book examines such topics as: 

e the psychosomatic aspects of obstetrics; 

è the maternal-paternal-infant bonding relationship; 

e infections in obstetrics; 

® gynecologic problems in pregnancy; 

€ management of cancer during pregnancy. 
You'll especially appreciate the outstanding contributor listand 
wealth of photographs, line drawings, charts and tablesfeatured 
in this new volume. Reserve your copy today! September, 1980. 
Approx. 992 pages, 415 illustrations. About $95.00. 


A New Book! EMERGENCY TRANSFER OF THE HIGH-RISK 
NEONATE: A Working Manual for Medical, Nursing, and 
Administrative Personnel. By Angelo Ferrara, M.D., Ph.D. and 
Anantham Harin, M.D. 
Whether you’re organizing a neonatal/maternal transport 
system, actively involved in one now, or evaluating your present 
system — this book provides valuable information you will use! 
Based on the country’s largest, most sophisticated and efficient 
transport system (New York Infant Transport Service), this 
volume shows you how to adapt specific methods and proce- 
dures to your needs. Divided into three comprehensive sec- 
tions, it covers: 

€ Organization and Administrative Concepts: a perinatal 

system with neonatal and maternal transport services; 

® Clinical Experience; 

€ Evaluation of Transport Systems. 
A comprehensive appendix complements this important book! 
December, 1979. 366 pages, 82 illustrations. Price, $22.50. 


New 4th Edition! 

DIAGNOSIS AND MANAGEMENT OF THE FETUS AND NEONATE 
AT RISK: A Guide for Team Care. By S. Gorham Babson, M.D.; Martin 
L. Pernoll, M.D.; and Gerda |. Benda, M.D.; with the assistance of 
Katherine Simpson, R.N. 

Fora comprehensive look at modern perinatal medicine, turn to 
this valuable new book! Emphasizing the team approach, 
discussions cover diagnosis and management of the high risk 


fetus and neonate . . . serious obstetric problems and the 
perinate . . . specific problems of the neonate . . . perinatal 
outcome . . . and prevention of high risk pregnancy. You'll 
appreciate: 


€ expanded guidelines cover care of patients at varying 
levels of risk, including classification, special treatment, 
and gestational age; 
€ new and revised material examines multiple pregnancy, 
the very low birth weightinfant, parenteral administrations 
of fluid and electrolytes and total parenteral nutrition, 
fetal monitoring, and regional perinatal care centers. 
You can rely on this new edition — order today! October, 1979. 
358 pages, 99 illustrations. Price, $91.95. 


A New Book! 
BREAST-FEEDING: A Guide for the Medical Profession. By Ruth 
A. Lawrence, M.D. 
This long-awaited resource from a respected authority offers 
new perspectives, as well as basic information, on "how-to" 
manage the nursing mother and child — from conception 
through weaning. Part | focuses on clinical aspects, while Part II 
offers a practical review of the overall medical management of 
the mother-infant team. Particularly noteworthy discussions 
cover: 
€ parent-infant bonding — the mother-infant interaction in 
terms of psychological and personality differences 
between breast- and bottle-feeding mothers and infants; 
€ induced lactation and relactation — details initial 
preparation, drug stimulation, milk composition and 
maternal-infant management; 
€ drugs in breast milk — examines factors which influence 
drug passage into milk and possible effects on the 
nursing infant. 
Evaluate this landmark work yourself — order today! October, 
1979. 384 pages, 110 illustrations. Price, $13.95. 


To order your 30-day on-approval copies, CALL US! Dial toll-free (800) 
395-4177, ext. 10 AMSO45. In Missouri, call collect (314)879-8370, ext. 
10 AMS045 during our regular business hours. 

All prices subject to change. 

Add sales tax if applicable. 


* Watch your mail later this month for more 
information on these new books from Mosby! 
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when your choice is 
ess than 5O mcg of estrogen... 


Ortho introduces 
a new oral contraceptive 
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Highly effective —no pregnancies 
occurred in clinical studies when 
taken as directed. 

Overall pregnancy rate of 0.17 per 100 
woman-years in clinical trials involving 940 
women completing 14,366 cycles. 


pm An estrogen/progestin combination 
9 trusted with a low incidence of amenorrhea 
and breakthrough bleeding‘ 


ostrogen level. During clinical trials, new Ortho-Novum 1/35 


consistently demonstrated support of 
BS meg ethiny! estradiol endometrial integrity, with breakthrough 


provides a low estrogen level bleeding approaching rates of 50 mcg 


bina h b products. 
N A COMPINGHON CNOSEN DY Available in 21- and 28-day regimens 


omputer analysis of clinical Gata. _ inthe unique Dialpak* tablet dispenser 


Trademark 
-Serious as well as minor side effects have been reported with the use of oral Please see Complete Prescribing information, 


contraceptives. These include thromboembolic disease . The physician should a brief summary of which appears on the next page. 
remain alert to the earliest manifestations of any symptoms of serious disease ORTHO 


and discontinue oral contraceptive therapy when appropriate. The physician ORTHO PHARMACEUTICAL CORPORATION w 
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be thoroughly familiar with the 





complete prescribing information and patient information before prescribing the product 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregna 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 


(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20, 
Candom, 3-36; Aerosol foams, 2-29: Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1 
Calendar method, 14-47: 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25: No Contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations Containing .05 mg or less of estrogen 
COKTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions 1. Throm- 
bophiebitis or thromboembolic disorders. 2 A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast 5 Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 


INGS, No. 5). 
WARNINGS 


Cigarette smoking increases the risk of serious Cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral be : 

The use of oral Contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
Stroke, myocardial infarction, hepatic adenoma, gallbladder disease. . Practitioners prescribing oral contra- 
Ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral Contraceptives ts well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke is on the order of 1.0 to 35 deaths annually per 100,000 users and increases with age CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association These studies. conducted in the United Kingdom, found. as 










estimated that oral contraceptive users who do not smoke (smoking is considered a Major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-told increased risk of fatal infarction compared to users who do 


various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified. it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: in an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
Dosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromooembolic risk associated 


however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100.000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits. and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100.000 (ages 15-34—5/ 100,000. ages 35-44—33. 100.000. ages 45-49— 140; 100,000). the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however 
to examine the interrelationships of age, smoking, and duration of use. nor to compare the effects of continuous versus 
intermittent use Although the study showed a 10-told Increase in death due to circulatory diseases in users for five or 
more years. all of these deaths occurred in women 35 or older Until larger numbers of women under 35 with continuous 
use for tive or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of Mortality in pill users trom 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception The estimates of risk of death for each method inciude the combined 
risk of the contraceptive method (e g.. thromboembolic and thrombotic disease in the Case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
Contraceptive method. The findings of this analysis are shown in Figure 1 below The Study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth. with the exception of oral 
contraceptives in women over 40 who smoke (The rates given for pill only; smokers for each age group are for smokers as 
à Class For heavy smokers [more than 15 cigarettes à day], the rates given would be about double. for light’ smokers 
[less than 15 cigarettes a day]. about 50 percent ) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction. is further increased 
by hypertension, hypercholesterolemia. obesity. diabetes, or history of preeciamptic toxemia anc especially by cigarette 
smoking. The risk of myocardial infarction in oral Contraceptive users is substantially increased in women age 40 and 
Over. esaecially those with other risk factors. Based on the data Currently available. the following char! gives a gross 


estimate of the risk of death from Orculatory disorders associated with the use ot oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS — RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 30-39 40+ 


Heavy smokers . L. : C B A — A-Use associated with very high risk 
Light smokers... D C B — B-Use associated with high risk 
Nonsmokers (no predisposing conditions) D C.D C — C-Use associated with moderate risk 
Nonsmokers (other predisposing conditions) C CB BA D-Use associated with low risk 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion. retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks betore surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as Optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia, papilledema. or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA Long-term continuous administration of either natural or Syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast. cervix. vagina, and liver 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans. three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
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No method 55 52 71 140 193 219 
Abortion only 23 25 2.5 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 58.9 
IUDs only 11 12 Le 14 16 14 
Traditional contraception only 1.1 1.4 1.9 37 47 40 
Traditional contraception and abortion 03 0.4 04 0.8 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5 USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen. have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens. it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects. has been reported with the use of sex hormones. including 
oral contraceptives, in pregnancy. One case control Study has estimated a 4 7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion o! pregnancies conceived soon after stopping oral contraceptives is unknown 
It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
Continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule. the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days trom the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
nas been ruled out. If pregnancy ts confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of Continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADOER DISEASE 
Studies report an increased risk of Surgically confirmed gallbladder disease in users of oral contraceptives and estrogens, 
In one study, an increased risk appeared after two years of use and doubled atter four or five years of use. In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7. CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives For this reason, prediabetic and diabetic Patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases. however. 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first year 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent. or severe. requires discontinuation of oral contraceptives and evaluation of the cause. 10 
BLEEDING IRREGULARITIES Breakthrough bleeding. spotting. and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular bleeding from the vagina. nonfunctional 
causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding trom the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy If pathology has been excluded, time or a change 
1o another formulation may solve the problem Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in mimmizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation cf oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women without previous irregularities 
11 ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING. Oral contraceptives given in the postpartum period may interfere with lactation. There May be a decrease in the 
quantity and quality of the breast milk. Furthermore. a small traction of the hormona! agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible. the use of oral contraceptives should be deferred until the infant has been weaned PRECAUTIONS: 
General: 1 A complete medical and family history should be taken prior to the initiation of oral contraceptives. The, 
pretreatment and periodic physical examinations should include special reference to blood pressure. breasts. abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general ryle, oral contraceptives 
Should not be prescribed for longer than one year without another physical examination being performed 2 Under the 
influence of estrogen-progestogen preparations. preexisting uterine leiomyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued i! depression recurs to a serious 
degree Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4 Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution. and only with careful monitoring. in 
patients with conditions which might be aggravated by fluid retention. such as convulsive disorders. migraine syndrome, 
asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have an increased 
riSk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6 Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical significance of this is 
yet to be determined 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it ıs possible that if a woman becomes pregnant shortly after stopping ora! contraceptives. she may have à 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors Vil. VIII. IX, and X. decreased antithrombin 3. increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI). T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
& Reduced response to metyrapone test INFORMATION FOR THE PATIENT: [See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been suggested with barbiturates. phenylbutazone, phenytoin sodium. and ampicillin. CAR- 
CINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An increased 
risk Of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS) 
Thrombophlebitis. Pulmonary embolism Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension 
Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis 
Neuro-ocular lesions, e.g.. retinal thrombosis and optic neuritis The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related: Nausea. usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less ot patients during the first cycle Other reactions, as a general 
rule. are seen much less frequently or only occasionally Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment Edema. Chloasma or melasma which may persist. Breast 
changes. tenderness, enlargement. and secretion. Change in weight (increase or decrease) Change in cervical ercsion and 
cervical Secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
Increase in size of uterine leiomyomata Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vaginal 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been nerther confirmed nor refuted Premenstrual- 
like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache 
Nervousness. Dizziness. Hirsutism Loss of Scalp hair. Erythema multiforme. Erythema nodosum Hemorrhagic eruption 
vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: Serious ill effects have not been reported tollowing acute 
ingestion of large doses of oral contraceptives by young children. Overdosage may cause nausea. and withdrawal bleeding 
may occur in temales ORTHO 
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GYNECOLOGIC URODYNAMICS 


Endoscopic Light/CO, source 
interfaces with Life-Tech’s uro- 
dynamic instrumentation allowing 
assembly of systems ranging in 
complexity from a simple, com- 
pact urethral profilometry/cysto- 
metry/urethroscopy instrument to 
a complete multi-channel urody- 
namics laboratory. A unique aspect 
of all Life-Tech’s urodynamic 
systems is their modularity. 
Initially a minimal system exactly 


S Eu coun’ 
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tailored to the user's needs can be 
acquired. At any later time, the 
system can be expanded and up- 
dated as needs change or new 
knowledge becomes available. 
Life-Tech is the oldest and 
largest manufacturer of urodyna- 
mic equipment. Our instrumenta- 
tion is Underwriters Laboratories 
listed. It is also the finest, most 
accurate and easiest-to-use diagnos- 
tic urodynamics test equipment 


available. Service support for Life 
Tech's products is provided by 
over 65 regional service centers 
backed by a fully equipped and 
Staffed factory service facility. 
Trained, experienced Life-Tech 
personnel install all systems and 
provide in-service instruction on 
instrument operation. 

For additional information or for 
a demonstration in your office or 
clinic, please write or phone. 


Lifelech 
Instruments, Inc. 


BOX 36221 e HOUSTON, TEXAS 77036 
(713) 783-6490 


Cooler and quieter than comparable 
endoscopic light sources 
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Risk of exogenous estrogen therapy and 


endometrial cancer 


FREDERICK R. JELOVSEK, M.D. 
CHARLES B. HAMMOND, M.D. 
BRETT H. WOODARD, M.D. | 
RICHARD DRAFFIN, M.D. 
KERRY L..LEE, Pu.D. " 
WILLIAM T. CREASMAN, M.D. 
ROY T. PARKER, M.D. 

Durham, North Carolina 


+ 


A retrospective study was carried out on 431 patients with endometrial cancer and 431 control 
subjects matched as to age, race, and-parity. They were seen at Duke University Medical Center 
from 1940 to 1975. The study was performed in order to evaluate the risk of exogenous estrogen 

. therapy and the development of adenocarcinoma of the endometrium. The overall risk was 2.38, 
with certain subgroups demonstrating different degrees of risk. Increased risk was associated with 
estrogen therapy of longer than 5 years' duration in white patients. The risk also was confined to 
Stage |, grade 1 lesions and more superficial myometrial invasion. Five-year survival for patients 
who used estrogen replacement and had Stage |, grade 1 lesions was 94.7%. The risks associated 
with exogenous estrogens are real but should be considered in a risk/benefit context when 
prescribing for the needs of an individual patient. (AM. J. OBsTET. GYNECOL. 137:85, 1980.) 


RECENT, STUDIES in the literature!" have addressed 
the premise that patients who have used exogenous 
estrogen replacement therapy have an increased risk of 
developing endometrial cancer. Most of these investi- 
gations have been retrospective case-control determi- 
nations and have used various definitions of type and 
duration of estrogen therapy and differing sources for 
the control patients. Almost all of the studies have 
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demonstrated a higher incidence of estrogen use in 


"patients who developed endometrial cancer than in 


matched controls, thus indicating an increased risk of 
cancer when there is a history of estrogen replacement 
therapy. Risk or odds ratios reported from several geo- 
graphic locations vary from 0.5 (protective) to 11.8 with 
the use of different statistical techniques and different 
types of control groups. 

A recent study" of 610 patients vh diagnoses asso- 
ciated with estrogen-deficient states demonstrated a 
crude risk ratio for developing endometrial cancer of 
3.8 in those patients who had received estrogen re- 
placement therapy for 5 years or longer. There were 
demographic and medical differences between patients 
who received estrogen replacement and those who did 
not, so that a comparison to the more general popula- 


tion in the Third National Cancer Survey was carried 
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Table I. General demographic and medica: variables according to estrogen use 


| 


Control 


May 1, 1980 


Am. J. Obstet. Gynecol. 


Total 


No. 53 378 .— . 24 407 43] 431 

Mean age (yr)* at entry to study (SEM) 58:2 11.8) 58.7 (0.66) 57.5 (2.7) 59.2 (0.66) 58.7 (0.62) 59.1 (0.62) 
Mean age (yr) at menopause 46.4 d.3) 46.8 (0.48) 45.0 (1.7) 47.7 (0.47) 46.8 (0.44) 47.5 (0.43) 
Mean weight (pounds) 146.8 (1.5) 171.4(2.6)¢ 138.7 (5.2)  148.2(1.71 168.2 (2.3) 147.6 (1.7) 
2200 pounds (96) 7.5 25.41 4.2 9.6 23.2 9.31 
White* (96) 94.3 69.07 79.1 71.7 72.1 72.1 
Nulliparous* (96) 30.2 23.8 20.8 24.8 24.5 24.5 
Hypertensivet (96) 52.8 -62.7 25.0 ` 45.0 61.5 43.81 
Diabetict (95) 13.2 23.8 4.2 13.5 22.5 13.07 


* Matched variable. 
TP = «0.001. 


tClinical diagnosis and/or treatment indicated oz medical record. 


out, with a resultant risk ratio of 9.3 in white, estrogen- 
treated women. Progestin added to the estrogen ther- 
apy was found to provide protection against endome- 
trial cancer. | 

This article reports the experience at Duke Univer- 
sity Medical Center in assessing the risk of endc metrial 
adenocarcinoma (excluding Stage 0) associat-d with 
exogenous estrogen therapy and gives an evalu ation of 
those subgroups which may be at different risk. 


Methods 


Patients with a diagnosis of endometrial cazicer at 
Duke University Medical Center, 1940-1975 were 
identified through the medical records and patuology 
files, as well as the office records of Duke physici. ns. In 
order to qualify for the study, the patient had t have 
received at least part of her primary therapy at Duke, 
and the pathology slides must have still beén avzilable 
and confirmed as showing invasive adenocarcinoma of 
the endometrium, when reviewed by B. H. W and 
R. D. Disagreements were resolved by a third paholo- 
gist. Cancers with a squamous cel! component were in- 
cluded; primarily. sarcomatous and other nonac.eno- 
carcinoma lesions were not included. Grading was 
based on International Federation of Gynecology and 
Obstetrics classification.” * Four hundred thirty-one 
study patients were identified by these methods; heir 
medical records were abstracted, and the pathc'ogy 
soecimens were reviewed. 

One control patient was selected for each study pa- 
tient from the general registration files of the mecical 
records department. (Both outpatient and inpatent 
registration numbers are in these files.) Each study pa- 
tient was matched according to the following crite-ia: 
The control patient had to have been initially rezis- 
tered at Duke University Medical Center within cne 


year of the date of diagnosis of cancer in the study 


patient (index data), have a birth date within 3 years, 
match exactly as to race, match for parity by a grouping 
of 0, 1, 2 to 5, and 6 or greater, and have a uterus in 
situ. Initially, patients were also matched for area of 
residence at the time of initial registration, but this had 
to be dropped as a matching criterion when approxi- 
mately 7596 of the control subjects had been attained. 
The control patients’ medical records were then ab- 
stracted for the same data as those of the study 
patients. ' 

At the outset of the review, a second control group 
was sought which matched study patients for the 
above-mentioned criteria and additionally for weight 
ranges, presence of diabetes, and presence of hy- 
pertension. The second control group was discon- 
tinued after 275 patients had been matched because of 
the inordinate number of records that were being re- . 
trieved in order to find subsequent matches. 

Clinical stages were often assigned retrospectively 
(by F.R.J. on the basis of the FIGO classification’) ac- 
cording to information present in the medical record. 
For 19 patients the information was not complete 
enough to assign an accurate clinical stage. There were 
10 Stage I patients for whom an accurate designation 
of subgroup A or B could not be assigned; these are 
included as Stage IA lesions in the analyses. 

Chi-square and Fischer's exact tests were used for 
qualitative comparisons, and Student's t test for quanti- 
tative comparisons. Matched-pair analyses are pre- 
sented, except in Tables II and III, where matching 
was ignored. Odds ratios and confidence intervals” are 
not reported for categories in which there were 30 or 
fewer patients in a group with a combined incidence of 
estrogen use of less than 5. Life-table survival statistics! 
included death from cancer and death from unknown 
cause as events and death from intercurrent disease as 
withdrawals. 
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Results 


Table I illustrates some of the demographic. distri- 
butions that occurred in the study and control groups 
stratified according to whether there was a history of 
estrogen replacement therapy (at least 6 months’ dura- 
tion of use which occurred prior to the index date). 
The study patients had higher incidences of obesity, 
hypertension, and diabetes. Ages and parity were simi- 
lar in the two groups because of matching. Ages at 
menopause were also similar in the two groups and did 
not represent a risk factor for endometrial carcinoma. 
Estrogen was used significantly less frequently in the 
obese patients, and more frequently in the white pa- 
tients who developed endometrial cancer. 

The incidence of estrogen use and the respective 
odds ratios are presented in Table II for the overall 
group, as well as for subgroups of the study-control 
series. The risk of endometrial cancer in association 
with the use of estrogen is higher in patients who are 
white (p = «0.05), nulliparous, hypertensive, diabetic, 
and 60 years of age or older. The black patient does not 
appear to be at risk but was given estrogens less fre- 
quently. 

Table IH shows the duration of estrogen use (mostly 
conjugated estrogens) prior to the index date. The in- 
creased risk appears to be confined to use for 5 years or 
longer. Dose of estrogen therapy was also examined, 
but, because of varying doses and sometimes poor re- 
cording of the exact dose, a risk relationship by dose 
could not be well established. Added progestin therapy 
occurred rarely in either study or control group and 
could not be examined. 

Tables IV and V demonstrate the associated risk by 
clinical stage and grade of lesion and also by the depth 
of myometrial invasion in clinical Stage I lesions. In- 
creased risk appears to be confined to clinical Stage I (A 
and B), grade 1 and Stage IA, grade 2 lesions. There 
also was a higher risk for more superficial myometrial 
invasion. 

Risk associated with the presence or absence of a 
squamous cell component is presented in Table VI. 
There appears to be an increased risk with a benign 
squamous cell component which persists when only 
clinical Stage I patients are analyzed; however, in 
neither case are the differences in odds ratios sig- 
nificant. | 

In order to examine the premise that estrogens pro- 
duce earlier symptoms and, thus, diagnosis at an earlier 
age, the mean age at diagnosis by clinical stage, grade, 
and use of estrogen is presented in Table VII. Age at 
diagnosis tends to increase with increasing stage and 
grade, but an earlier age at diagnosis in estrogen users 
was not evident. 
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Table II. Incidence of estrogen use (%) and odds 
ratios for study and control groups and their subsets 
(No. of cases) l 








Estrogen use 





Odds 


ratio 


95% Con- 
fidence 


interval 





Overall 12.3 (431) 5.6(431) 24 (1.4,3.9) 
Race: 

White 16.1 (311) 6.1 (311) 2.9* (1.7,5.1) 

Black 2.5(1200 4.2(120) 0.6 (0.1, 2.5) 
Parity: 

Nulliparous 15.1 (106) 4.7(106) 3.6 (1.3, 10.2) 

Parous 11.4(325) 5.8 (325) 2.1  (1.2,3.7) 
Weight: 

2200 pounds 4.0(100) 2.5(40) 16 (0.2, 15.0) 

<200 pounds 14.8 (331) 5.9(391) 2.8 (1.6, 4.7) 
Blood pressure: 

Hypertensive 10.6 (265) 3.2(189) 3.6  À(1.5,8.9) 

Nonhypertensive 15.1 (166) 7.4(242) 2.2 (1.2,4.2) 
Diabetes: 

Diabetic 7.2(97) 1.8(56) 4.3 (0.5, 35.7) 

Nondiabetic 13.7 (334) 6.1(375) 2.4  (1.5,4.1) 
Age: 

<50 10.8(83) 5.6(72) 2.1 (0.6,7.0) 

50-59 12.0(150) 7.3(151) 1.7 ` (0.8, 3.8) 

=60 13.1 (198) 4.3 (208) 3.3 (1.5,7.3) 


*p = «0.05 versus black patients; all others, p = NS. . 


Table III. Duration of estrogen use 


Odds | 95% Confi- 
Duration Study Control | ratio | dence interval 


None 378 . 407 

6 mo-3 yr 12 9 1.4 (0.6, 3.5) 
3-5 yr 4 3 1.4 (0.3, 6.5) 
5-10 yr 18 4 4.8 (1.6, 14.5) 
>10 yr 19 8 2.6 (1.1, 5.9) 
Total 53/431 24/431 2.38 (1.4, 3.9) 


Five-year life-table survival statistics were calculated, 
with the following results: Stage I, grade 1, estrogen 
users, 94.7%; Stage I, grade 1, non-estrogen users, 
93.3% (NS): all stages, estrogen users, 86.5%; all stages, 
non-estrogen users, 73.4%. Of the two patients with 
Stage I, grade 1 disease who were estrogen users and 
died within 5 years, one patient used estrogens for one 
year prior to diagnosis and actually had surgical Stage 
III disease involving the pelvic and aortic nodes; the 
other patient died at 4 months from an unknown cause 
and with unknown cancer status. The additional four 
patients who were estrogen users and did not survive 5 
years all had clinical stage III disease and used estro- 
gens longer than 8 years (unknown injections, three 
patients; cyclic conjugated estrogen, 0.625 mg, one pa- 
tient). One patient had long-term therapy for gonadal 
dysgenesis and used added progestin only-in the year 
prior to diagnosis. Another patient had surgical Stage I 
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Table IV. Estrogen use by clinical stage and grade of lesion in study patients and their matched controls 


Grade* 
Clinical stage Study (%) | Control (96) 2n (96) | Control(96) |. Odds ratio 

IAT 146 19.2 4.3 

IB 82 17.1 61 : : B d i E — 

IA and B 228 18.4 4.8 4.5 70 5.7 4.3 1.4 

H, HI, and IV 29 3.4 0.0 E 28 10.7 7.1 — 

Unknown 4 25.0 25.0 -— | 12 00 . 25.0 - 
Total 261 16.9 4.6 49 - 110 6.4 7.8 0.9 


*'Two patients' lesions could not be accurately graded. 
tincludes A or B, subcategory unknown. 


Table V. Estrogen use and depth of myometrial invasion in clinical Stage I study patients and 
their matched controls 





Depth of invasion 95 % Confidence interval 
No hysterectomy specimen 10.9 (0.5, 14.6) 
No residual disease* 3; 18.8 3 A (1.1, 11.4) 
Endometrium only 62 19.4 4.8 4.7 (1.3, 17.7) 
Superficial myometrium 50 18.0 2.0 10.8 (1.3, 88.5) 
<% Myometrium 46 10.9 4.3 2.7 (0.5, 14.6) 
>% Myometrium 22 4.5 13.6 -= - 
Depth not determinable in myometrium 31 9.7 0.0 - - 
Serosa 3 : 0.0 0.0 - -— 


*On hysterectomy specimen. 


Table VI. Incidence of estrogen use by squamous 
cell component, all stages and clinical Stage I study 
patients and their matched controls 


No. of | Study | Control | Odds | 95% Confi- 
pairs | (90) (96) | ratic | dence interval 





Squamous 
cell component 


difficult not to accept the existence of a definite rela- 
tionship. The exact magnitude of the risk, however, is 
much less clear and appears to vary according to the 
source of the control group, as well as the demographic 
and medical characteristics of these patients. The only 
series that do not show an increased risk are those in 


All stages: l ; 
Nona 346 124 61 22 (1.3,3.8) which patients with a diagnosis of postmenopausal or 
Benign 64 141 47 33 (0.9; 12.9) abnormal uterine bleeding were used for compari- 
Malignant 21 48 00 => = sons.2-* Since estrogen replacement is knowh to be 

Ree een associated with an increased incidence of post- 
None 257 148 51 3.3 (1.7, 6.3) | E 
Benign 54 148 37 45 (09,224) © menopausal or other abnormal uterine bleeding, a 
Malignant 13 83 00 - E legitimate argument exists for a reverse bias being in- 


endometrial carcinoma with a coexistent surgical Stage 
- HI serous cystadenocarcinoma of the ovary. 

Examination of estrogen use by decade revealed 
that, from 1940 to 1970, use in the study group varied 
from 4.4% to 6.9%, and from 1970 to 1975, it was 33%. 
Odds ratios prior to and after 1970 were 2.3 and 2.8, 
respectively (p = NS). 


Comment 


In view of multiple studies (Table VIII’ which indi- 
cate an increased risk of endometrial cancer associated 
with exogenous estrogen replacement therapy, it is 


troduced by using these groups. As one goes to the 
other end of the spectrum and uses groups which are 
more unlike endometrial cancer patients, or which are 
less exposed to the same medical diagnostic surveil- 
lance, the incidence of estrogen use in control groups 
drops. This yields higher risk ratios. Data presented in 
Table II would suggest that series with high incidences 
of white, nonobese, nulliparous patients would give 
high risk ratios, as compared with series that have more 
black, obese patients. Our previous study of patients 
with diagnoses associated with estrogen deficiency 
showed a smaller risk (3.8) among all patients seen at 
Duke University Medical Center (also more blacks in 
the nonestrogen group) and a much higher risk (9.3) in 
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Total 


No. of pairs. Study (96) Control (96) Study (96) Odds ratio 


0.0 
1 91 9.1 à 
25 EE 4.0 à 
30 3.3. 3.3 

3 0.0 66.7 " 


58 3.4 6.9 0.5 


201 15.9 | 53 
129 12.3 66 2.0 
323 14.6 4.6 3.5 
87 5.7 3.4 17 
19 5.3 31.6 . tee s 
499 . 12.4 5.6 . 24 


Table VII. Mean age at diagnosis by clinical stage, grade,* and estrogen. use (No.) in endometrial cancer patients 







Grade 


2—Moderate 


p 59.4 (42) 56.2 (186) 56.0 (4) 61.0 (66) 
li, III, IV -(1) 62.2 (28) 46.7 (3) 63.1 (25). 
All stages} 58.9 (44) 56.8 (217) 52.0 (7) - -61.9 (103) 
. Total 57.2 (261) 61.8 (110) 


*Two patients’ lesions could not be accurately graded. 





cher 


All grades 





~ (1) 57.9 (24)  59.3(47) 57.5 (276) 57.7 (323)t 
~ t6&1) 62.9 (29) 53.8 (5) 62.7 (82) 62.2 (87) 
66.0(2) | 60.2 (56) 58.2(53) 58.7 (376) -— 
60.4 (58) - - 58.6 (429) 


{Mean age for Stage I and for grade 1 is significantly lower, p < 0.001, than for other stages and grades. 


Includes unknown stages. 


white patients when an age- and race-matched com- 
parison was made to the Third National Cancer Survey 
(likely not to have been exposed to the same diagnostic 
surveillarice), 

In spite of statistical and control-group arguments 
against the association of exogenous estrogens with en- 
dometrial carcinoma, repeated demonstrations of an 
increased risk with duration of use* 9 8-1% 12 and in- 
creasing dosage," ® * 12 and the return to lower risk 
with drug-free intervals of 2 or more years,? make it 
difficult to clinically ignore the association. 

In favor of the estrogen-associated lesion is the fact 
that the risk of endometrial carcinoma may be low or 
nonexistent when the duration of use is less than 3 to 5 
years* & 8 or when progestin therapy is added." !* 


Also, risk is less for the further advanced lesion (Stages | 


IL to IV),* *- * ° the more poorly differentiated lesion,® ? 


and a condition of deep myometrial invasion.® ? Our - 


findings support this and indicate that most of the risk 
is confined to Stage I, grade 1 lesions, which should 
have a good prognosis. | 

Benefits of estrogen therapy have sometimes been 
controversial, but accepted indications include treat- 
ment of hot flashes and atrophic vaginitis.’® Fractures 
due to osteoporosis are significantly decreased with es- 
trogen replacement therapy,!* ? and prevention of 


hypertension and cardiovascular disease has been sug- 
gested, both indirectly (increasing rate after meno- 
pause, women vs. men) and directly.*! The evaluation 
of risk versus benefit in prescribing estrógen replace- 
ment therapy for any individual patient might be anal- 
ogous to that for the use of oral contraceptives, i.e., the 
risk is real but can be reduced by careful evaluation and 
surveillance of individual patients in order to make 
benefits outweigh the risk. The absolute increase in en- 
dometrial cancer for patients on estrogen replacement 
therapy is probably on the order of 370 per 100,000 
woman years.? Assuming a 90% to 95% survival rate, 
since these are more likely to be early, well-differenti- 
ated lesions, the death rate from cancer would be on 
thé order of 18.5 to 37.0 per 100, 000 woman years. 
This rate compares favorably with the death rate from 
pulmonary emboli and other untoward vascular occur- 
rences associated with tlie use of oral contraceptives.” 
Risk would then have to be compared with the de-. 
creased occurrence of symptomatic osteoporosis (and 
the resultant rate of deaths due to complications), the 
possible reduction of hypertension and cardiovascular 
disease, and the more subjective, albeit real, quality- 
of-life benefits (vasomotor symptoms, emotional labil- 
ity, atrophic vaginitis, etc.). 

It is our.contention that the patient's risk of develop- 
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Table VIII. Source of control groups used to assess the risk of endometrial cancer associated with estrogen use 








Control group 









Authors - 






Inciderice of estrogen use. 
Study, 96 (No.) | Control, 95 (No.) 






Lócation 


N ei York 


Not stated 1959-163 Wynder et al! 1.8 (112) 3.5 (200) 0.5 

Symptom: ` | ' iw: 
Postmenopausal bleeding 1960-1965 Pacheco et al.? Rochester, MN 14.8 (63) 24.8 (338) 0.5 
Gynecologic, benign (curettage) :1963-1€55  Dunn.et al? Iowa City 28.5 (56) 27.7 (83) 1.0 
Gynecologic, benign (curettage) 1974-1976 Horwitz etal4 New Haven 29.5 (149) 15.4 (149) 2.5 

Gynecology service: - ; M il ES 2 
Gynecology service 1973-1€77  Ántunesetal? ^ Baltimore T s UE 2.4 
Gynecologic, benign (hysterectomy) 1947-1976 Gray et al? Louisville 15.6 (205) 5.8 (205) 3.0 

Hospital: = ANI 
. Hospital (present study) 1940-1975  Jelovsek et al. Durham 12.3 (431) 5.6 (431) 2.4 
` Nongynecologic hospital . 1973-197 Antunes etal. Baltimorė 39.0 (236) 11.4 (236) 4.9 

Community: ; oo Bo ge PE 
County residents 1545-194 McDonald etal? Rochester, MN — 11.0 (145) 2.8 (580) 4.8 
Residential community 1971-1975 Mack et al? . Los Angeles 63.5 (63) 29.0 (252) 4.3 
Health Maintenance Organization 1970-194 Ziel et al.2° Los Angeles 57.4 (94) 14.9 (188) 7.7 

Membership  . | 

Gynecologic malignancies: | ; l 
Gynecologic malignancies 1950-1972 Smith et al.” Seattle. 47.9 (317). 17.0 (317) 4.5 
Gynecologic malignancies 1974-1975 . Horwitz et al.‘ | New Haven 29.4 (119) | 3.4 (119) 11.8 


* Calculated from data presented. Excludes Steze 0. 


fData presented were not sufficient for calculeion of odds ratio. Authors' adjused relative nu Breen 


ing endometrial cancer associated with lonz-term es- 
trogen replacement therapv is real and. hould. be 
treated as such by clinicians. There is a defnite anal- 
ogy, however, to the risks and benefits assocated with 
another form of hormonal therapy, i.e., oral con- 


traceptives. Therapy for the individual patiert must be : 


carefully considered, and any abnormal uterme bleed- 
irig must be promptly and thoroughly evaluated, just as 
though estrogen therapy were not a factor. Aanual en- 
dometrial sampling and added progestin therapy are 


advocated here at Duke University Medical Center. 
Continual reassessment.of the benefit-risk ratio must 
be exercised àt each patient visit. Comiplacency cannot 
be tolerated. 


We wish to express our appreciation to Ms. Katy 
Baker for her valuable assistance in chart review, and 
to Dr. Bernard Fetter for additional review of patho- 
logic data. 
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Estrogen and endometrial cancer: Cases and. two 
control groups from North Carolina - 
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Endometrial cancer risk associated ‘with ersosure to exogenous estrogen was evaluated for 256 
cases, 224 gynecology controls, and 321 community controls. The pathologic diagnosis on all cases 
and a sample of gynecology controls was -erified independently by two outside pathologists. Data 
on estrogen use were obtained from intervsws of patients or their relatives, physicians’ office 
records, and hospital records. Consistent patterns of relative risks appeared with both control 
groups. Black women revealed no differenwes in estrogen use between cases and either set of 
controls. White women exhibited risks of 3.3 and 4.1 after 312 years or more of estrogen use. No 
increased risk was observed for shorter dusations of use, irrespective of dose, type of estrogen, 
mode of administration, stage or grade of cancer. Obese women, who presumably produce 
increased amounts of endogenous estroge. , did not have their risk increased further by exogenous 
estrogen. Nonobese, nonhypertensiv2 worren had the highest risks of 5 to 8 after 3/2 years or more 
of estrogen use. A minimum latency period 2f 3 to 6 years subsequent to the first administration of 
estrogen was demonstrated, and an 2strog:-n-free interval of 2 years was sufficient to reduce 
elevated risks to nonuser levels. These sho-t latency and recency intervals are consistent with 
carcinogenic promoter rather than an initiater action. With estrogen use of long duration, risks of 
cancer were high for Stage IA and grade 1 zsions, and either small or not significant for more 
advanced disease. Increased medica! survellance that resulted in earlier diagnosis, or less 
aggressive biologic lesions, may account for hese findings. (AM. J. OBSTET. GYNECOL. 137:92, 1980.) 


THE RELATIONSHIP between exogenous -strogen 
and risk of endometrial carcinoma has received inten- 
sive epidemiologic scrutiny. The reported relat.ve risks 
for endometrial cancer have varied from 0.9 “no dif- 
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ference in cancer risk between cases and controls)! to 
I9 (a twelvefold increase in cancer risk for estrogen 
users).? These variations have been due in part to dif- 
ferences in methodology: definition of cancer patients, 
selection of cases and controls, and documentation of 
estrogen use. Table I summarizes some of these differ- 
ences. The Mayo Clinic study! illustrates how the 
definition of estrogen use affects the results. Relative 
risks varied from 0.9 for use of any estrogen ever to 4.9 
when the analysis was based on conjugated estrogen 


only used for 6 months or more. In the Baltimore 


study,? two control groups were initially defined: gyne- 
cologic hospital admissions and nongynecologic hospi- 
tal admissions. Comparisons of cases with each control 


| group produced adjusted relative risks of 2.4 and 5. 5, 
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respectively. The group that yielded the lower relative 
risk (the gynecologic admission group) was then omit- 
ted from further analysis. 'The effect of different con- 
trol groups was even more dramatic in the New Haven 
study.? Relative risks of 12 with other gynecologic can- 
cers and 1.7 with curettage and hysterectomy controls 
were presented. The latter were cited by the authors as 
the appropriate controls. 

In view of these and other examples of methodologic 
variability illustrated in Table I and in a previous re- 
view article,* we made several decisions on initiating 
our research: (1) include only invasive endometrial 
cancers; (2) obtain expert review of all relevant his- 


tologic material from the cases and from a random 


sample of the controls; (3) use two sets of controls— 
one to represent hospital admissions and the other to 
represent the community; (4) collect data on any estro- 
gen use and characterize different patterns of use in 


analysis of the data; (5) rely on personal interviews and 


‘physicians’ outpatient records for data on estrogen use. 


Material and methods 


Cases of endometrial carcinoma. The cases of en- 
dometrial cancer were all those patients who had re- 
ceived their initial therapy at North Carolina Memorial 
Hospital (NCMH) during 1970 through 1976, and who 
were state residents at the time. Excluding carcinomas 
in situ, there were 290 pathologically confirmed cases. 
Further confirmation of the diagnosis was obtained by 
outside review of all histologic material from the re- 
productive organs of the patient in each case. Slides 
without identifying information were sent to two inter- 


nationally recognized pathologists,* each of whom per- : 
formed an independent review. On the basis of this . 


review, 34 cases were eliminated, which left a final 
series of 256 invasive cancers that included 170 adeno- 
carcinomas, 49 adenoacanthomas, 18 adenosquamous 
carcinomas, 14 of the clear cell type, and 10 undif- 
ferentiated carcinomas. 


Control groups. Hospital controls were selected 


from the pool of all gynecologic admissions and consul- 
tations on surgical or medical services of the NCMH 
during 1970 through 1976. Women who were admit- 
ted to the gynecologic oncology service and women 
who were admitted primarily for curettage or endome- 
trial biopsy were excluded. (Women who underwent 
the latter procedures formed a special comparison 


group which will be reported on elsewhere.) Controls ` 


*Dr. James W. Reagan, Professor of Pathology and Repro- 
ductive Biology, Case Western Reserve University, Cleveland, 
Ohio; and Dr. Ralph M. Richart, Professor of Pathology, Di- 
vision of Obstetric and Gynecologic Pathology, Columbia 
University, New York, New York.. 
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were chosen to have frequency distributions compara- 
ble to those of the cases for age and year of admission 
within each racial group (black and white). There were 
224 gynecology controls with intact uteri.* Discharge 
diagnoses were as follows: fibroids, 15; endometrial 
and cervical lesions, 13; stress incontinence and/or uri- 
nary tract problems, 42; other gynecologic diagnosis, 
34; cancers—not endometrial, 35; medical diagnoses, 
73; miscellaneous, 12. 

A sample of 42 gynecology controls with histologic 
material from the endometrium was randomly selected 
for review by two outside pathologists. Slides from con- 
trols were interspersed with those from the cases, and 
neither pathologist diagnosed endometrial cancer in 
any of the controls. 

Community controls were obtained from a two-stage 
stratified sampling procedure which was designed to 
obtain a valid and sufficient sample of women residing 
in the major referral area of NCMH. Fifty-two con- 
tiguous counties among the 100 m North Carolina 
formed the geographic boundaries for the sample. The 
pool of identified women was stratified by age within 
racial group, and 321 controls with intact uteri* were 
selected to have a distribution of ages like that of the 
cases. Each control was randomly assigned an "index 
date" based on the distribution of hospital discharge 
dates for the casés. | 

Data collection. Information was obtained on vari- 
ous attributes of estrogen use: drug dosage, type, du- 
ration, first administration, and discontinuation. Data 
were also collected on patient demographics, repro- 
ductive history, menstrual history, menopausal symp- 
toms, previous gynecologic surgical procedures, past 
and present medical conditions, and sources of medi- 
cal care since 1960. Only information on events that 
had occurred prior to the index date was retained for 
analysis. 

Sources of data included personal interviews, inter- ` 
views with deceased patients’ relatives, physicians 
office records, and hospital records. Interviews were 
obtained for 100% of the community controls, 88% of 
cases, and 87% of gynecology controls. NCMH medical 
record data were available for all cases and gynecology 
controls. Hospital data were not sought for community 
controls, since very few had had recent hospitalizations, 


*Exclusion of women without intact uteri might create a 
bias in relative risk if large proportions of them had received 
estrogen prior to hysterectomy. The magnitude of bias is 
probably related to estrogen-prescribing habits of the medical 
community and the frequency of hysterectomy as an elective 
procedure. Women in both control groups who had under- 
gone hysterectomy used estrogen in approximately the same 
way as the control subjects who had not experienced hysterec- 
tomy, and so could be excluded without bias here. 
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Table I. Methodologic differences in receat case-control studies 


*" Excluded “in situ" 
cancer 


May 1, 1980 


Am. J. Obstet. Gynecol. 


Seattle Los Angeles Los Ángeles Rochester, MN 
(Smith?) (Ziel) (Mack?) (McDonald!) 


Further slide review No Later 
Controls Gynecologic —ommunity 
cancers 
Definition of estro- Any estrogen —onjugated* 
gen use =6 mo' 
Data sources Hospital and —linic 
clinic rec-. records . 
ords 
Relative risk re- 4.5 7.6 


ported in abstract 


*Except within 1 year of diagnosis. 
TExcept within 6 months of diagnosis. 
Excluding combination products. 


M 


Study (site and author) 
Louisville 
(Gray?) 
‘Yes 
No Yes No 
Community Clinic admis- Hysterectomies 
sions 
Any estrogent Conjugated Conjugated 
26 mo =3 mo 
Clinic and Clinic Office records 
pharmacy . records 
records and 
some inter- 
views 
8.0 4.9 3.13 


Table II. Estrogen use by endometrial carxer cases and controls 


Community controls 





No 125 67.2 
Total 186 100.0 
Black women: 

Yes 7 10.0 

No 63 90.0 
Total 70 100.0 


* Age-adjusted relative risks. CI = Confidence-interval. 


and more accurate data on estroger. use -ould be ob- 
tained from other sources. 


Each patient's usual source of medical : are was vis- 


ited to abstract her medical record. Addiional physi- 
cians, seen by the patient between 1960 ard her index 
data, were mailed questionnaires that reqt ested infor- 
mation on estrogen use. An abstract of thz physician's 
medical record was obtained for 73% of th= cases, 65% 
of the gynecology controls, and 76% of the community 
controls. Among women who reported additional phy- 
sicians, questionnaires on drug history w=re received 
-for 83% of cases, 7596 of gynecology contr»ls, and 91% 
of the community group. Abstracts of meclical records 
or questionnaires on drug history were received from 
564 different physicians. 


| 153 100.0 i 236 


118 771 


RR* = I. 
95% CI = (0.9, 2.5) 


fee) 
: 
TEE 
Hi 
EN 


95% CI = (0.9, 2.) 


9 12.7 7 8.2 


62 87.3 78 91.8 

71 100.0 85 100.0 
RR*=0.7 - RR* = 1.5 

95% CI = (0.3, 2.1) 95% CI = (0.4, 5.1) 


Analysis. In the analysis of these data, a number of 
factors were screened as potential effect modifiers and 
confounders of the relationship between estrogen and 
cancer. These factors included age, obesity, hyperten- 
sion, diabetes, gallbladder disease, parity, social status, 
marital status, index year, and characteristics pertain- 
ing to the administration of estrogen such as latency, 
duration, recency, dose, whether the mode was cyclic 
or continuous, and whether estrogen was or was not 
conjugated. A series of logistic regression analyses? !!. 
was used to determine those variables that significantly 
contributed to the risk of endometrial cancer or to 
use of estrogen. With both the gynecology and the 
community control groüps, age, obesity, hypertension, 
diabetes, and gallbladder disease affected the likeli- 
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Number 1 
Study (site and author) 
New Haven . New Haven Baltimore 
(Horwitz?) (Horwitz?) (Antunes?) 
Yes Yes No 
No .. . No 10% Sample 
Curettages and Gynecologic Hospital admissions; 
hysterectomies cancers gynecologic admis- 
sions not analyzed 
Conjugated Conjugated Anv estrogent 
=6 mo =6 mo 
Hospital and Hospital and ^ Hospital records and 
some office some of- and some inter- 
records fice rec- views 
ords — 
1.7 12.0 6.0 


hood of estrogen use. Since three of the medical condi- 
tions also contributed to an increased risk of cancer, the 
added risk attributable to estrogen was reduced. The 
odds ratio was taken as an estimate of the relative risk, 
which is presented as the measure of effect in this re- 
port. Summary odds ratios were adjusted for age and 
medical! conditions (one or more), cr age alone. The 
odds ratios and confidence intervals were adjusted by a 
weighted average, wherein the weights were deter- 
mined by the inverses of the variances of the specific 
strata from which the summary tables were con- 
structed.'? Odds ratios adjusted by the Mantel-Haenzel 
method” produced essentially identical results. 


Results 


Estrogen use among blacks and whites. The use of 
estrogen by cases and both control groups (any type of 
estrogen employed for any length of time prior to the 
index date) is presented separately for whites and 
blacks in Table II. Age-adjusted relative risks range 
from 0.7 to 1.8, and all the confidence intervals overlap 
unity, indicating that there is no statistically significant 
association between the use of estrogen and endome- 
trial cancer. 

Black women used very little estrogen: cases, 10%; 
gynecology controls, 13%; and community controls, 
896. Use of long duration was even more uncommon; 
only one case, five gynecology controls, and four com- 
munity controls had used estrogen for 6 months or 
more. With such limited use of estrogen, the data from 
black women were not suitable for further analysis. 

Clinical characteristics of white cases and controls. 
Characteristics of the white women are presented in 
Table III. Not unexpectedly, the cases were more fre- 
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quently nulliparous and obese than were either of the 
control groups.??^!? Obesity was defined as a recorded 
or stated weight of more than 170 pounds.* The gyne- 
cology group exhibited an excess of gallbladder dis- 
ease, a likely result of their source of identification; 40 
percent were gynecologic consultations on internal“ 
medicine or surgical services of NCMH. The commu- 
nity controls were younger, on the average, than the 
other two groups, but the large standard deviations 
indicated considerable overlap. Among the cases, the 
excess of medical conditions—obesity, hypertension, 
and diabetes—persisted even when hospital record 
data were ignored and the three groups were com- 
pared exclusively on the basis of interviews and physi- 
cian record data. That the medical conditions were 


. more common among the gynecology controls than the 


community controls could have been anticipated be- 
cause of the potential bias introduced by hospitaliza- 
tion." 

Estrogen duration, dose, type, and mode of ad- 
ministration. Relative risks, adjusted for age and the 
presence of one or more medical conditions, were cal- 
culated for several characteristics of estrogen use: du- 
ration, Cose, conjugation, and mode of administration. 
Table IV shows that relative risks are significantly in- 
creased when estrogen is used for 34% years or more. 
Estimated relative risks are 4.1 (gynecology controls) 
and 3.6 (community controls). Estrogen use for less 
than 3% years does not increase the risk. 

Neither dose of estrogen (high or low) nor mode of 
administration (cyclic or continuous) 1s associated with 
differential cancer risks. Although conjugated estro- 
gens appear to impose higher relative risks, 1.8 and 
1.9, than the nonconjugated estrogens, 0.8 and 0.9, 
none of these relative risks is significantly different 
from unity. 

The relative risks shown in Table V result from 
cross-classifying two categories of duration and conju- 
gation. Conjugated estrogen was distinguished from 
the other types—synthetic steroids, such as ethinyl es- 
tradiol, and nonsteroidal synthetics, e.g., diethylsulbes- 
trol. Risks of 3.7 and 4.2 appear for long-duration use 
of conjugated estrogen. Although long-duration, non- 
conjugated estrogen appears to produce no significant 
increase in risk, the number of women in this category 
is small and the risk estimates are unstable. Short- 
duration use of either type of estrogen incurs no excess 
risk. 

Table VI presents duration of estrogen use -cross- 

*A weight of over 170 pounds is approximately 20% above 


normal for large-boned women of average height (5 feet 3 
inches) and over age 25, as specified in life insurance tables.!* 
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Table III. Characteristics of white cases and controls : 


Characteristic . Cases Gynecology controls Community controls 


No. of subjects 186 — 153 236 
Age (mean) 5O7 + 11.9% 60.1 + 14.0* | 55.2 + 11.9% 
Nulliparous (76) j 26.6 14.4 15.7 
Obese (%) 51.6 39.9 . 31.4 
Hypertensive (%) : l 51.1 47.7 ` 33:5 
Diabetic (%) 19.4 17.0 6.8 
Gallbladder disease (%) 17.7 , 255 12.3 
Age at menopause 472 + 5.3* 46.6 + 4.3* 46.8 + 4.8* 
(mean) | s " $ 
Index year (mean) 1973-5 + 2.1* 1973.0 + 1.9* 1973.0 + 2.0* 


*Qne standard deviation. 


Table IV. Relative risks pertaining tc char=cteristics of estrogen use: White cases with gynecology and 
community controls 


Gynecology controls Community controls 
estrogen use “esivo gen Users estrogen users estrogen users 

Duration: 

«3.5 yr m 2] 0.8 (0.4, 1.7) 4] 0.7 (0.4, 1.3)f 

23.5 yr 37 5 4.] (1.8, 9.6)t 16 3.6 (1.9, 6.8) 
Doset: i 

0.625 mg 29 l1 1.6 14 2.9 

20.625 mg 20 16 1.8 37 1.4 
Conjugated: 

Yes 49 2] 19: * 43 1.8 

No | 12 14 . 0.9 21 . 08 
Mode of administration: ; ZEE 

Cyclic 28 16 -1.5 26 1.8 

Continuous 24 ` 10 2.0 25 1.6 
No. of estrogen non- | 12: 118 172 

users : 


Unknowns are excluded from analysis. 

*Relative risks are adjusted for age and four mædical conditions. 

t95% Confidence intervals are in parentheses. =xcept for duration; all other confidence intervals overlap unity. 
iEquivalent doses were estimated for nonconjuzated estrogens. 


Table V. Relative risks for conjugated and 3onconjugated estrogen by duration of use 


Gynecology controls Community controls 


l Cases 7 


Short-duration use*: 


No estrogen 125 118 - 172 l 

Estrogen not 4 10, 0.6 (0.03, 1.5) 14 0.5 (0.2, 1.6) 
conjugated 

Estrogen con- 13 - 11 1.4 - (0.6, 3.4) . 27 0.8 (0.4, 1.7) 
jugated 

Long-duration use*: 
. No estrogen 125 l 118 l 172 l 

Estrogen not 5 l 1.6 (0.3, 10.1) 5 1.6 (0.4,:6.3) 
conjugated | l 

Estrogen con- 32 4 4.2 (1.5, 12.6) Ii 3.7 (1.8, 7.8) 
jugated | 





Unknowns are excluded from analysis. 
*In this and subsequent tables, "short duration" is less than 344 years, and "long duration" is 316 years or- more. 
fRelative risks are adjusted for age and four medical conditions. 
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Table VI. Relative risks for high- and low-dose estrogen by uration of use 


] Gynecology controls 


Cass | — 
Dose’ - (No.) Na. 95% CI RR* 


Short-duration use: 
No estrogen 125 118 


Low dose 8 6 1.1 

High dose : 5 11 1.0 
Long-duration use: l 

No estrogen 125 118 

Low dose ` 14 3 2.7 

High dose l 21 l 4.2 


Unknowns are excluded from analysis. 


Community controls 
95 96 CI 

172 its 
(0.4, 3.4) 6 1.7 |.  .(0.6,5.1) 
(0.3, 4.1) 25 0.6 (0.2, 1.6) 

172 
(0.7, 10.9)... 6 2] (1.0, 7.4) 
(0.8, 22.8) 8 3.2 - (1.2, 8.4) — 


*Relative risks are adjusted for age and four medical conditions. 


classified with estrogen strength. A low dose of any 
type of estrogen is equated with 0.625 mg or less of 
conjugated estrogen, and a high dose is the equivalent 
of more than 0.625 mg per day. Nonconjugated estro- 
gens were placed in either the high or low category 
according to the range of strengths marketed and rec- 
ommended for relief of menopausal symptoms.!* Al- 
though Table IV indicated that high dose and low dose 
did not differ in their effects on risk, the effect of dos- 
age can be detected when analyzed in combination with 
duration of use. The highest risks of 3.2 and 4.2 occur 


among users of high-dose, long-duration estrogen. > 


Long-duration use of low-dose estrogen also increases 
the risk to 2.7, although the lower boundary of the 95% 
confidence interval includes or overlaps unity. Short- 
duration use, irrespective of dose, incurs no excess risk. 

Duration, latency, and recency. Three figures are 
shown to indicate the relationship between relative risk 
and duration, latency, and recency of estrogen use. La- 
tency is defined as the time interval from the first.ad- 


ministration of estrogen to the date of diagnosis of 


cancer. Recency is defined as the estrogen-free interval 
of time between the last administration of estrogen and 
the date of diagnosis of cancer. The calculated relative 
risks covered a wide range, and by use of the loga- 
rithms of the relative risks the curves shown in the 
figures assume a linear or simple curvilinear form. 
Each vertical line represents one standard error above 
and below the relative risk. In Figs. 1, 2, and 3, the 
horizontal line at zero represents a relative risk of one. 
In Fig. 1, the graphed lines represent the weighted 


least-squares regressions of the logarithms of the rela- 


tive risks on duration. 


In Fig. 1, the logarithms of the relative risks increase l 


linearly with increasing duration of estrogen use when 
the cases are compared to either the gynecology con- 
trols or the community controls. The slopes of the lines 


are very similar, although the relative risks associated 
with the gynecology controls are somewhat higher at 
each interval of duration. The relative risk exceeds 
unity at $ years for comparisons of the cases with the 
community controls, and at almost 2 years with the 
gynecology controls. After 10 years or more of estro- 
gen use, the actual values of the age-adjusted relative 
risks are 5.3 (gynecology controls) and 5.8 (community 
controls). 

Fig. 2 shows the latency period required for an iri- 
creased risk of cancer to appear. On this graph, in- 
creased risk appears at 2.8 years when the cases are 
compared to the gynecology controls, and at 5.9 years 
when the comparison is with thé community controls. 
This suggests a minimum latency period of about 3 to 6 
years. Thereafter, the relative risks i increase until about 
10 years and then level off. 

Fig. 3 pertains to recency of estrogen use. Three 
points are plotted to show when the excess risk of 
cancer disappears in relation to an estrogen-free time 
interval. In a comparison of cases to community con- 
trols, risk drops to that of non-estrogen users after a 
20-month estrogen-free interval; whereas in compari- 
son to the gynecology group, excess risk disappears 28 
months after cessation of estrogen. On the average, a 
2-year estrogen-free interval is sufficient to eliminate 
any excess risk of endometrial cancer. 

Obesity and hypertension. In several multivariate 
analyses, long-duration use of estrogen was strongly 
correlated with cancer. This correlation was reduced, 
however, among obese, hypertensive women. This 
finding is illustrated by the relative risks in Table VII. 
There is no increased risk of endometrial cancer 
among obese, hypertensive women on a regimen of 
long-duration estrogen therapy. Data on the other 
women appear in the lower half of Table VII. Relative 
risks for long-duration use of estrogen are significantly 
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Fig. 2. Latency: Relative risk by years between first use of 
estrogen and diagnosis of cancer. 
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Fig. 3. Recency: Relative risk by years between last use of 
estrogen and diagnosis of cancer. 


elevated, 8.2 and 4.9, for women who are neither obese 
nor hypertensive. | 

Additional information on the relationship between 
obesity, estrogen use, and endometrial cancer is pre- 
sented in Table VIII. The upper half of the table in- 
cludes data on women with no history of exposure to 
estrogen. Obesity significantly i increases the risk of en- 
dometrial cancer: relative risks of 2.3 and 2.7. How- 
ever, obesity does not add to the risk oT cancer among 
estrogen- -exposed women (lower half of Table VIII). 
This result is the same when the exposure includes 
long-duration estrogén use only. | 


~ 


May 1, 1980 
Am. J. Obstet. Gynecol. 


A similar analysis was done for hypertension in order 


_ to ascertain whether it was also a risk factor for endo- 


metrial cancer. Hypertension alone did not produce a 
statistically significant elevation in the relative risk for 
either those who were exposed to estrogen or those not 
exposed. Furthermore, when hypertensive women 
were eliminated and the analysis in Table VIII was 
repeated, obesity persisted in producing a significant 
elevation in relative risk among those not exposed to 
estrogen, but no further elevation among those who 
were exposed. Obesity per se appears to be the princi- 
pal medical condition which increases the risk of en- 
dometrial cancer. 

Clinical stage and histologic grade. Table IX com- 
pares the stage ¢ distribution of our cases with the distri- 
butions from three other studies in which stage was 
reported. * 5 Forty-one percent of our cases were 
Stage II or higher, compared to percentages of 23, 20, 
and 10 in the other studies. With a relatively large 
number of advanced cases, we could calculate stable 
risk estimates for each clinical stage and histologic 
grade of cancer. The relative risks by stage and grade 
for estrogen use of long duration and short duration ` 


| are shown in Figs. 4 and 5. In Fig. 4, a striking increase 


in relative risks, 7.6 and 10, is found only for Stage IA 
disease with long-duration use of estrogen. No sig- 
nificant increase in risk occurs for Stage IB, and Stage 
III or IV, although a significant increase in risk occurs 
for Stage II. Short-duration use produces no relative : 
risk greater than unity for any stage of disease. 

À similar pattern of results appears in Fig. 5. With 
long-duration use; the relative risks are high, 8.0 and 
5.5, for grade 1 lesions, insignificantly increased for 
grade 2, and moder ately elevated for grade 3. With 
short-duration use of estrogen, no relative risk exceeds 
unity for any grade of disease. 


Comment 


Consistency of results with two control groups. Use 
of two distinctive control groups allowed us to evaluate 
possible i inconsistencies in relative risks which could re- 
sult from biases affecting one or both control groups. A 
community control group, selected from the referral 
area of NCMH, was obtained by probability sampling 
methods and a household survey. These women reflect 
the patterns of estrogen use in the Central and Eastern 
regions of North Carolina, and for this reason, they 
provide the more accurate estimates of risk. Possible 
biases introduced by hospitalization!’ could affect the 
results of comparisons between cases and gynecology 
controls. Although the gynecology controls gave slightly 
higher estimates of risk then the community controls in 
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Table VII. Effect of long-duration use of estrogen among obese, hypertensive white women 





Obese and hypertensive: 
Long duration 7 
No estrogen 48 


Other women: 
Long duration 30 
No estrogen 77 


Gynecology controls — j 


Community controls 


3 4 
31 : 26 
RR* = 1.0 RR* = LJ 
95% CI = (0.2, 4.6) 95% CI = (0.3, 4.2) 
2 12 
87 146 
RR* — 8.2 RR* = 4.9 
95% CI = (2.5, 26.8) 95% CI = (2.3, 10.6) 





* Age-adjusted relative risks. 


Table VIII. Effect of obesity on risk of endometrial cancer among white women 


Not exposed to estrogen: 
Obese 73 
Not obese 52 


Exposed to estrogen: 
Obese 23 
Not obese 38 


*Age-adjusted relative risks. 


all the analyses, the pattern of results and the relative 
magnitude of risks were consistent for both sets of con- 
trols. This consistency of results with two very different 
comparison groups suggests that neither is significantly 
biased, and that the results throughout this report are 
reasonably accurate. | 


Influence of race. To our knowledge, other studies | 


have not attempted to evaluate endometrial cancer r isk 
and estrogen use specifically among black women. We 
were thwarted in this endeavor because so few black 
women had ever used estrogen. The finding of no as- 
sociation between the use of estrogen and endometrial 
cancer among black women is consistent with their pat- 
terns of estrogen use (infrequent and short duration), 
rather than with a biological difference between racial 
groups. 

Duration of estrogen use and cancer risk. Among 
. white cases and controls, the relative risks for any use 
of estrogen were 1.8 and 1.4, neither of which is sig- 
nificantly different from unity. McDonald and associ- 
ates! reported a similar finding. The critical deter- 
minant of risk of endometrial cancer was duration of 
estrogen use, a finding consistent with that of other 
reports.” * 678 Relative risks have been reported to in- 
crease after 6 months of use,! 1 year,’ or 5 years.® !? 


95% CI = 


Community controls ' 


44 54 


74 l 118 
RR* = 2.3 RR* = 2.7 
95% CI = (1.4, 3.9) 95% CI = (1.6, 4.6) 
17 20 
18 44 
RR* = 0.5 RR* = 1.4 


(0.2, 1.3) 95% CI = (0.6, 3. 0) 


Table IX. Percent Aatun of endometrial 
cancers by stage in four studies 









spen o rens 
Antunes? 7 0  — 100 
McDonald! 0 78 É ] 7 2 100 
Gray? , 0 58 29* 3 7 3 100 
Presentstudy 0 36 19 26 15 47 100 


*Stages IB and IC. 


tTwo cases (1%) were of unknown stage, and eight cases 
(3%) were Stage I, unspecified. 


Among the white women in our study, the relationship 
between duration of use and relative risk exhibited a 
modest exponential curve, with the point of crossover 
between risks less than one and greater than one oc- 
curring at about 2 years (gynecology controls) and 3% 
years (community controls) (Fig. 1). In comparisons of 
the cases with both control groups, the relative risks 
were significantly increased with 314 yous or more of 
estrogen use. 

Estrogen use of less than 3/4 years induced no in- 
creased risk of cancer, irrespective of dose, type of es- 
trogen (conjugated or non-conjugated), or mode of 
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Fig. 4. Relative risks by stage of disease and duration of estro- 
gen use. 
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Fig. 5. Relative risks by grade of disease and duration of es- 
trogen use. ' | 


administration (cyclic or continuous). Relative risks cal- 
culated for each stage of disease and three grades of 
cell differentiation were all less than unity with estro- 
gen use of less than 3% years. 

` Latency and recency: Implication for estrogen as a 
cancer promoter. This study analyzed both the clinical 
latency period and the recency interval (time between 
discontinuation of estrogen and diagnosis) for estrogen 
use and endometrial cancer. The minimum interval be- 
tween the first administration of estrogen and an in- 
crease in the risk of cancer appeared at about 3 years 
(gynecology controls) and 6 years (community con- 
trols). The risk continued rising urtil about 10 years 
and leveled off thereafter (Fig. 2). Compared to latency 
periods of 15 to 30 years reported for chemical car- 
cinogens, 7! 3 to 6 years represents a very short 
minimum latency period. The data are inadequate to 
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suggest a maximum latency period since estrogen 
treatment for the menopause became popular only in 
the early to middle 1960s, with rapid increase in use 
thereafter.” 

After an estrogen-free interval of 2 years, relative 
risks dropped to unity (Fig. 3): A similar observation 
was made by Mack and associates.’ For the withdrawal 
of a presumed carcinogen, this represents a very short 
time interval for risks to drop to nonuser levels. After 5 
years of abstinence, ex-smokers reduce their risk of 
lung cancer by only one half, which is still far greater 
than the risk for nonsmokers.” Both the short latency 
period and recency interval are consistent with the 
functioning of estrogen as a promotional agent rather 
than as an initiator of a carcinogenic process. 

Obesity and cancer risk. Obese, hypertensive women 
exhibited no additional risk from long-term use of es- 
trogen, whereas women who were neither obese nor 
hypertensive had very significant increases in risk. In 
two previous studies,* ê increased risks were also re- 
ported among the nonobese and nonhypertensive. The 
most consistent mediator of risk was obesity, irrespec- 
tive of the presence or absence of hypertension. Obese, 
postmenopausal women have been shown to convert 
more androstenedione to estrone in adipose cells than 
women of normal weight.** * Thus, the target cells of 
obese women are already exposed to estrogen, and, if 
the predisposition toward endometrial cancer exists, 
additional exogenous estrogen may not have an ap- 
preciable incremental effect. — 

Degree of malignancy associated with estrogen. 
This study had proportionately more advanced cancers 
(41% of Stages II to IV) than did previous studies." ® ° 
This occurred partly because the cases were reviewed 
by two outside pathologists, with exclusion of question- 
able lesions, such as atypical hyperplasias and carci- 
nomas in situ, and also because NCMH receives refer- 
rals from sections of the state where early stages of 
cancer may be treated in community hospitals. Since 
the more advanced cancers are less likely to be associ- 
ated with estrogen," 3. ^ 26 we would expect to find a 
lower proportion of estrogen users in our total case 
series and a lower relative risk when all cases are com- 
pared to controls, merely because of the stage distribu- 
tion of the cases. | 

When each stage and grade were evaluated sepa- 
rately, estrogen use of less than 3% years produced 
relative risks which were all less than unity. With long- 
duration use of estrogen (34 years or more), relative . 
risks of 10 (gynecology controls) and 7.6 (community 
controls) appeared for Stage IA disease. These large 
risks were in contrast to the insignificant elevations for 
Stages IB, III, and IV, and the modest increase in risk 
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for Stage Il. The most highly differentiated lesions, 
grade 1, also exhibited high risks, 8.0 and 5.5, which 
were more than twice the relative risks for grades 2 and 
3. From this we observe that the use of estrogen for 3% 
years or more primarily increases the risk of develop- 


ment of endometrial cancer of early stage and of low - 


grade, those cancers which have the best prognosis. 
The lower ‘risks for disease of advanced stage and 
grade with long-duration use of estrogen may be the 
result of closer medical surveillance and earlier diag- 
nostic work-up, or of a biologically different and less 
aggressive type of cancer. 


We wish to express our appreciation to the members 
of this study's advisory committee: Dr. Abraham M. 
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Results of surgery in 114 patients with 
prolactin-secreting pituitary adenomas 


JAMES N. DOMINGUE, M.D. 
ISABELLE L. RICHMOND, M.D. 
CHARLES B. WILSON, M.D. 


San Francisco, California 


The clinical features and prolactin levels of 114 patients, including five men, who had 
prolactin-secreting adenomas are presented. The rates of resolution of amenorrhea and 
galactorrhea following surgery were calculated. Fifteen women became pregnant following surgery. 
Therapeutic failure tended to occur in patients who had higher preoperative serum prolactin levels 
and those in whom total tumor resection was not achieved. Although clinical and endocrinoiogic 
findings usually correlated with tomographic evidence of a microadenoma, tomographic changes 
preceded elevation of prolactin values in two cases and, in one case, clinical indications and an 
elevated prolactin value preceded tomographic changes. The morbidity encountered with the 
procedure was minimal and there were no deaths.(AM. J. OBSTET. GYNECOL. 137:102, 1980.) 


THE DEVELOPMENT of sensitive bioassays,’ ? and - 


then radioimmunoassays,® ! for human prolactin con- 
tributed greatly to our understanding of the physiology 
of the pituitary gland. When the syndrome of non- 


puerperal galactorrhea was re-examined in the light of 


these assays, patients who had elevated serum prolactin 
levels could be distinguished from those who had nor- 
mal levels. Advances in this area, and the clinical appli- 


cations that evolved, were summarized recently by ` 


Frantz? and Kleinberg, Noel, and Frantz.? 

In 1974, Vezina and Sutton’s’ application of hypo- 
cycloidal tomography to the sella turcica revealed 
minute, previously undetectable pituitary adenomas in 
many patients who had hyperprolactinemia. Dr. Jules 
Hardy’s® ° modification of transsphenoidal surgery 
and its application to the removal of pituitary microad- 
enomas made surgical therapy of these lesions possible. 

This paper describes our experience with 114 pa- 
tients harboring prolactin-secreting tumors. All were 
operated upon transsphenoidally by one of the authors 
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(C. B. W.) at the University of California, San Francisco 
(UCSF) over the past 7 years. 


Clinical materials and methods 


All transsphenoidal resections of pituitary tumors 
performed during the period from December, 1971, to 
January, 1978, were reviewed. Although as many as 
79% of patients with pituitary tumors have hyperpro- 
lactinemia,'° the present series was selected to include 
only those women with hyperprolactinemia whose 
chief complaints involved disturbances of menstruation 
and/or lactation. Men were included if they presented 
with gynecomastia, galactorrhea, or impotence, and 
had no evidence of hypersecretion of other pituitary 
hormones. Two patients had normal prolactin levels 
(4.2 and 6.2 ng/ml) preoperatively, but were included 
in the series because their presentations were otherwise 
typical of the Forbes-Albright syndrome of amenor- 
rhea, galactorrhea, and a pituitary tumor, and because 
their cases raised points of interest in the study. One 
patient had a cryohypophysectomy because of con- 
fuent dural venous sinuses in the sella dura. The re- 
maining patients underwent excision or biopsy of pitu- 
itary tumors. Of the 114 patients treated, only five were 
men. | 
In the éarly years of this series, the only endocrine 
evaluations obtained were those that accompanied the 
patient upon referral; the prolactin determinations 
had been performed in a number of different labora- 
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Table I. Amenorrhea—outcome after surgery 


Resolved in interval 










No. unresolved 





At risk during interval 
Time during | No. of | Resolution and not 
(mo) interval | patients | rate* (90) | followed further 
<1 91 29 32 1 
>1 <2 61 17 28 3 
>2<s4 4] 9 22 3 
>4 = 12 29 5 17 8 
219 x18 16 2 12 2 
>18 = 24 12 0 0 4 
>24 8 0 0 8 


*Resolution rate: the number resolved during the interval 
divided by the number at risk during the interval, expressed 
as a percentage. The number at risk during any interval was 
defined as 91 minus the sum of the number of patients 
whose amenorrhea resolved prior to the interval, and the 
number of those with persisting amenorrhea for whom the 
duration of follow-up was shorter than the listed interval. 


tories by various techniques. Since our interest in this 
disorder has been established, all patients now undergo 
at least a minimal endocrine evaluation at this institu- 
tion to ensure uniformity of data. 

Patients. The average age of the men in this series 
was 39 years (range, 17 to 63 years). The average age of 
the women was 28.5 years (range, 14 to 42 years). Only 
two of the women were over 40 years of age, and only 
five were under 20. 

Ten of the women had noted the onset of their 
symptoms in the immediate postpartum period, Forty- 
five became symptomatic either while receiving an oral 
contraceptive or after discontinuing contraceptive 
medication. Ninety-four women presented with amen- 
orrhea and galactorrhea; five of these had primary 
amenorrhea. Three women had secondary amenor- 
rhea and no galactorrhea. Three had galactorrhea and 
no amenorrhea, although one of them had previously 
had a hysterectomy. Four women had primary amen- 
orrhea and no galactorrhea; four had irregular menses 
and galactorrhea. One woman had a 1-year history of 
amenorrhea and galactorrhea, but her periods had re- 
sumed normal cycles 4 months before her operation. 
Excluding patients who had primary amenorrhea, the 
average duration of amenorrhea prior to surgery was 
4.64 years (range, 3 months to 20 years). Among the 
women in this series, the average duration of galactor- 
rhea was 4.5 years (range, 6 weeks to 20 years). 

The five men in this series presented with various 
combinations of gynecomastia (4/5), galactorrhea (2/5), 
impotence (2/5),'and impaired vision (1/5). All five had 
markedly elevated serum prolactin levels (greater than 
400 ng/ml). 

All patients underwent sellar tomography and pneu- 
moencephalography preoperatively, and most under- 
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Table II. Galactorrhea—outcome after surgery 
(women) 











No. unresolved 
during interval 


Resolved in interval 





Time No. of | Resolution and not 
interval | patients | rate*(%) | followed further | 

x] 82 46 56 0 

2122 36 1] 30 2 

>2=4 - 23 4 17 0 

>4 = 12 19 5 26 2 

>12 5 18 14 0 0 2 

>18 = 24 12 0 0 4 
> 24 8 0 0 D. 


*Resolution rate: the number resolved during the interval 
divided by the number at risk during the interval, expressed 
as a percentage. The number at risk during any interval was 
defined as 82 minus the sum of the number of patients whose 
galactorrhea resolved prior to the interval, and the number 
of those with persisting galactorrhea for whom the duration 
of follow-up was shorter than the listed interval. 


went bilateral carotid angiography. Only one patients 
tomograms showed a normal sella. Because this patient 
had a 4-year history of galactorrhea, a 2-year history of 
amenorrhea, and a serum prolactin level of over 100 
ng/ml, she underwent transsphenoidal exploration of 
the sella, during which a 4 mm adenoma was removed. 
The tomograms of 28 patients could not be reviewed 
for this study. The results of all other patients’ to- 
mograms were abnormal. Pneumoencephalography 
showed that 11 patients had suprasellar tumor exten- 
sion. The extension usually was slight but, in five cases, 
there was blunting of the recesses of the third ventricle. 
One patient had a marked lateral extension of tumor 
and deformity of the right temporal horn. The results 
of these studies and other radiologic evaluations will be 
presented in detail in a separate report." 


Results of surgery 


Follow-up information was obtained for 107 of the 
114 patients in the series. Àn attempt was made to con- 
tact all patients by telephone. When the patient was not 
available, reliable information was obtained from his or 
her physician. The follow-up rate was 93.8696; the av- 
erage duration of follow-up was 15.7 months (range, I 
to 72 months). 

Women. Of the four patients who had complained of 


- irregular menses, all had normal menses at follow-up; 


one of them had become pregnant. Of the 101 patients 
who presented with amenorrhea, 68 had normal 
menses at follow-up. Five of these 68 had undergone 
further therapy with bromocriptine, radiation, or es- 
trogens prior to the resolution of amenorrhea. Twenty- 
nine patients had persisting amenorrhea at follow-up. 
One patient became pregnant without an intervening 
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Table III. Tumor characteristics (women) 





Characteristic 


Average preoperative prolactin (ng/ml) 
Tumor diameter (cm) i 
All females 101 


Dura, bone, or sphenoid sinus invaded > `> 17 
(noted at operation) 

Subtotal resectiont ' 20 

Grade I 67 

Grade II 14 

Grade III 10 

Grade IV 1 


| Failure rate* 
Total Successes Failures (96) 
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Indeterminate 


114 368 

. 0.9 0.9 

65 19 22 17 
6 4 40 7 
5 5 50 10 

46 12 2] 9 
4 5 55 5 
6 Uu 25 2 
0 0 I 


*Failure rate is: No. of failures x 100%/No. of failures + No. of successes. 


fGrade I: The sella turcica is of normal size. Asymmetry of the sellar floor is seen on tomography. Grade II: The sella turcica 
is enlarged; its floor is intact. Grade III: Erosion of the sellar floor is well localized to one area. Grade IV: The entire sellar 
floor is diffusely eroded or destroyed. Grades II, III, and IV may be accompanied by suprasellar expansion. 


menstrual period and was not considered a therapeutic 
failure. Three patients were lost to follow-up. 

Because the duration of follow-up was different in 
each case, ‘it waS necessary to decide when a patient 
with persisting amenorrhea had been followed long 
enough to determine whether or net her case was a 
therapeutic failure. Table I presents our analysis of the 
data for 91 of the 101 patients who presented with 
amencrrhea. Ten patients have been eliminated from 
this analysis: the five who had undergone further ther- 
apy prior to the resolution of amencrrhea; the three 
who were lost to follow-up; the patient who became 
pregnant without a preceding menstrual period; and 
one patient who could not recall when her menses had 
returned to normal. 

There was a slow decline in the rate of amenorrhea 
resolution until 18 months, when the resolution rate 
dropped to zero. Thus, a patient was not considered a 
therapeutic failure because of unresolved amenorrhea 
until follow-up had extended for at least 18 months 
postoperatively. Twelve patients were considered ther- 
apeutic failures because amenorrhea did not resolve 
after surgery. Assuming that none of the patients who 
were followed for less than 18 mon:hs will achieve 
normal menstruation, then the over-all! resolution rate 
for amenorrhea for the entire series is 68% (62 of 91). 
If one assumes that all of the amenorrheal patients 
followed for less than 18 months will eventually 
menstruate, then the resolution rate for the series is 
87% (79 of 91). The true rate of amenorrhea resolution 
lies between these two extremes. 

Of the 102 women who presented with galactorrhea, 
79 had ceased lactating at follow-up. Five of these had 
undergone further therapy with either bromocriptine 


or radiation therapy prior to the resolution of galactor- . 


rhea. Five patients were lost to follow-up. One patient, 
who had persisting galactorrhea but had become preg- 


nant 3 months after surgery, was not considered a 
therapeutic failure. In addition to this patient, 16 


` others had persisting galactorrhea at follow-up. - 


The data from 82 of the women with galactorrhea 
were analyzed in the same manner as those from pa- 
tients with amenorrhea (Table II); accordingly, the 
resolution rate for galactorrhea was between 80% and 
85%. Twenty patients were not included in the analy- 
sis; the five who were not followed postoperatively; the 
five who had undergone further therapy prior to reso- 
lution of galactorrhea; nine patients who did not know 
when their galactorrhea had resolved; and the patient 
with persisting galactorrhea who had become preg- 
nant. The rate of galactorrhea resolution decreased 
slowly until 12 months after surgery, when it suddenly 
dropped to zero. Thus, a patient could be considered a 
‘therapeutic failure if, at 12 months follow-up, galactor- 
rhea persisted. Twelve patients were considered thera- 
peutic failures because of persisting galactorrhea; eight 
of these had been considered failures because of per- 


„sisting amenorrhea also. 


Of the 109 women in the series, 15 became pregnant 
following surgery. Seventy-five women had no desire 
for pregnancy, and 67 of these were using various 
means to avoid becoming pregnant. Fourteen women 


who were not pregnant stated that they wished to be- 


come so. Of these 14, seven were menstruating. Al- 
though we found one exception, it is reasonable to ex- 
pect that menstruation should accompany fertility and 
precede pregnancy; thus, before a patient who had 
presented with amenorrhea was considered a thera- 
peutic failure because she had not achieved a desired 
pregnancy, she had to have resumed her menses. 
There are no firm guidelines by which to determine 
how long a patient must be followed after the menses 
resume before one can say that she is infertile, and thus 
a therapeutic failure. Assuming that it is necessary to 
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Table IV. Male patients 


io Galactorrhea, headache; gynecomastia | 
x 2mo (age 33 yr) 





Patient No. 


2 Galactorrhea and gynecomastia X 4 yr 


3 Gynecomastia X 7 yr; panhypopitu- 
itarism; bitemporal sup. quad- 
rantanopsia 


4 Gynecomastia X 23 yr; parea 
libido 
5 Impotence X 6 yr 





Over 300 
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Prolactin ioe 
350 25 mo: no galactorrhea; headaches and 
gynecomastia persist; refused x-ray 
therapy 
589 26 mo: no galactorrhea or gyneco- 
: , mastid 
1,375 38 mo (x-ray therapy at 16 mo post- 


op.): vision stable; on full endocrine 
replacement; required cosmetic cor- 
l rection of gynecomastia 
445 3 mo: gýnecomastia improving; on 
intramuscular testosterone 
X-ray 2 mo postop.; no further follow-up 





follow a patient for 3 months after the resumption of 
menstruation before considering her infertile, then 
foúr of our patients, who were followed for 6, 12, 20, 
and 22 months, respectively, after the resumption of 
menstruation, were therapeutic failures. One of these 
four patients had previously been considered a failure 
because of persisting galactorrhea. Three patients who 
were followed for 1 week, 1 month, and 2.6 months, 
respectively, after return of menstruation were left in 
an indeterminate category. 

In the entire series; 65 of the 109 women could be 
considered therapeutic successes. Nineteen were ther- 
apeutic failures according to the definitions given 
above. In five other patients, the presenting symptoms 
resolved only after further therapy with radiation or 
medication. Seventeen patients had persisting amenor- 
rhea or galactorrhea, or were unsuccessful in attaining 
pregnancy but had not been followed long enough to 
be considered therapeutic. failures. These 17 were 
placed in a category labeled ' ‘indeterminate.’ ” Three 
patients were lost to follow-up. 

The purpose of labeling patients “successes” or “fail- 
ures” was to evaluate the over-all effectiveness of the 
operation and to predict surgical success. Table III 
compares the tumors found in the patients who were 
therapeutic successes with those found in the group of 
therapeutic failures and the indeterminate group. In 
order to see if a patient's prognosis could be deter- 
mined by preoperative tomography and pneumoence- 
phalography, the tumors were classified into Grades I 
through IV, according to the schema of Dr. Jules 
Hardy,? which is based on radiologic information ob- 
tained from sellar tomography and pneumoence- 
phalography. Because the patients who had suprasellar 
extension constituted only a small group, they were 
included with those who had no supr asellar e extension 
for the purposes of this analysis. 

Five patients who were otherwise considered thera- 
peutic successes had persistently elevated prolactin 


levels. We do not yet have enough experience to pre- 
dict the outcome for this group of patients but, to date, 
we have observed nothing to suggest tumor regrowth. 
Thirteen of the 19 patients considered therapeutic 
failures maintained persistently elevated prolactin levels 
postoperatively. In the cases of two patients considered 
failures and 13 considered successes, no postoperative 
prolactin values were available. 

Men. Only five men were referred for treatment. 
The details of their courses before and after surgery 
are presented in Table IV. There was a tendency for 
their gynecomastia and galactorrhea to resolve follow- 
ing surgery. | 

Vision. One women reportedly had experienced a 
loss of bitemporal vision for a 2-week period 6 years 
prior to admission, but the defect had resolved by the 
time cf our initial examination. Only one woman—a | 


25-year-old patient with an 8 year history of amenor- 


rhea, galactorrhea, and obesity—had definite impair- 
ment of vision, which was evident in a right homony- 
mous desaturation to red and constriction of the left 
visual field. Postoperatively, her vision became normal. 
The one man who had preoperative visual impair- 
ment had a bitemporal superior quadrantic defect. As 
is the case for all the men in this series, this patient's 
vision has not deteriorated postoperatively. 
Headaches and obesity. Twenty-two patients re- 
ported a recent weight gain and 13 complained of 
headaches in their presenting history. These symptoms 
alone were not considered an adequate indication for 
operation. Although all patients had complaints refer- 
able to the endocrine system, headaches or weight 
change were the symptoms that brought the patent to 
medical attention in several cases. Of the 21 women 
who had complained of obesity, 12 lost a significant 
amount of weight, and several commented that it was 
easier to lose weight after the operation. Four of the 
2] had noticed no.change in their weight, and one 
patient had gained 20 pounds after surgery. Four 
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could not be contacted. The one man who had com- 
plained of obesity could not be contacted for follow-up. 
Of the 12 women who complained of headache; seven 
had total resolution of their headaches after surgery; 
two noticed no change in their headaches, and three 
could not be contacted. The one man who had com- 
plained of headaches could not be contacted for 
follow-up. 


Radiation therapy 


Sixteen patients (three men, 13 women) underwent 


irradiation of the pituitary gland. Twelve patients were 


irradiated within 4 months of surgery because of 
known residual tunior, and four were irradiated later. 
‘It had been thought initially that total resection of 
tumor had been accomplished in two of the patients 
who later required radiation therapy; residual tumor 
had been suspected in the other two. Of the 13 women, 
12 had’ suffered amenorrhea and galactorrhea 
preoperatively. One had had poe withont 
amenorrhea. 

We were able to contact the patient or obtain 
follow- -up information from their physicians in 1] 
cases. Three patients resumed menstruation following 
therapy.. One of these women had a period every 3 
months, and one required ‘bromocriptine following 
radiation therapy before she resumed menstruation: 
One patient, who had been menstruating pr eoperative- 
ly, ceased to do so 5 months after completing radiation 
therapy. Galactorrhea resolved in four of the women; 
one of these required bromocriptine Following radia- 
tion therapy before lactation ceased. One patient be- 
came pregnant and delivered a normal child 2 years 
after the completion of radiation therapy. Four women 
who desired pregnancy were unsuccessful in achieving 
it. These women were followed for an: average of 24.54 
months after radiation therapy: | 

Only one of the men who received radiation therapy 
could be contactéd. He was a 25-year-old man who had 
presented with a 7-year history of gynecomastia. He 
was found to have panhypopituitarism and a bitem- 
poral superior quadrantanopsia. At surgery, an ade- 
noma was removed. Sixteen months after the opera- 
tion, he received radiation therapy because of his per- 
sistently high prolactin level (429 ng/ml’. Ten months 
after the completion of radiation therapy, his prolactin 
level is still over 100 ng/ml, his vision is stable, and he is 
undergoing total endocrine- -replacement rey 


Complications of surgery 

There were no deaths in this series. Fourteen pa- 
tients had transient diabetes insipidus and two were left 
with persistent, mild diabetes insipidus requiring no 
treatment (34 and 52 months’ follow-up, respectively). 
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Three patients, one who was treated by cryosurgery 
and two who had large tumors, have required perma- 
nent adrenal replacement therapy with cortisone, al- 
though they had not required replacement steroids 
preoperatively (19, 34, and 40 months' follow-up, re- 
spectively). Seven patients had the syndrome of inap- 
propriate antidiuretic hormone secretion postopera-. 
tively, but this resolved. by. the time of discharge. One 
patient with chronic migraine headaches reported that 
they increased in frequency after surgery. One patient 
had an episode of aspiration atelectasis, which was 
managed uneventfully with conservative measures. 
Only one patient, who had a very large and vascular 

tumor that was both intrasellar and within the sphe- 
noid sinus, suffered major complications after surgery. 
She required: surgical re-exploration after she suffered 
an acute loss of bitemporal superior field vision on the 
second day postoperatively: An intrasellar hematoma 
was evacuated: After the second operation, she devel- 
oped a cerebrospinal fluid fistula and meningitis. She 
received radiation therapy 3 months after surgery; 13 


months postoperatively, her prolactin level was still ele- 


vated (280 ng/ml). After 21 months of.follow-up, she is 
well but without menses, and she has persisting galac- 
torrhea. 


Comment 


Keye and: associates? have analyzed the results of 
preoperative and postoperative endocrinologic testing 
in a group of women who were referred to us from the 
Reproductive Endocrinology Clinic (UCSF) and who 
underwent a battery of tests before and at intervals 
after operation; their report should: be consulted for 
detailed endocrinologic data. Menses resumed in 22 of 
23 patients whose postoperative prolactin values were 
less than 20 ng/ml, in eight of eight with values of 21 to 
50 ng/ml, and in only three of eight with values greater 
than 50 ng/ml. Normal menstruation was restored in 
31 of 32 patients with preoperative prolactin values less 
than 200 ng/ml but in only three of nine patients with 
preoperative levels greater than 200 ng/ml. Although 
the endocrinologic data are less complete for the entire 
group of women in our series, this smaller group 
studied by Keye and associates is considered repre- 
sentative. 

In our series, the typical woman with a prolactin- 
secreting adenoma was 90 to 40 years of age and had a 
4-year history of amenorrhea and galactorrhea. Varia- 
tions of the classic syndrome were common. Other pitu- 
itary functions were not impaired, and impairment of 
vision was encountered rarely. Patients often had be- 
come symptomatic following a pregnancy or after dis- 
continuing birth-control medication. The only firm 
conclusion that can be drawn regarding the five men in 
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this series is that the evaluation of gynecomastia, galac- 
torthea, and/or impotence in a man should include a 
prolactin determination and'sellar tomography. | 

The preoperative serum prolactin levels varied wide- 
ly. Seventy patients had preoperative pr olactin levels of 
less than 200 ng/ml, and 44 had levels greater. than 
200, but less than 400 ng/ml; two patients had normal 
preoperative prolactin levels. The various tests of pro- 
lactin physiology (e.g., watèr-loading, L-dopa stimula- 
tion, chlorpromazine stimulation): were, unreliable in 
distinguishing the patients who had tumors from those 
who did not.” There was no predictable relationship 
between the prolactin level and the size of the tumor. 

The results of sellar tomography were normal in 
only one patient. We no longer perforin carotid arigi- 
ography routinely in these patients," but pneumoen- 
cephalography is still performed to demonstrate the 
presence of suprasellar tumor extension and projection 
of the subarachnoid space into a partially empty sella. 

The rate of amenorrhea resolution following surgery 
was in the range of 68% to 87%. The rate of galactor- 
rhea resolution was in the range of 80% to 85%. Fifteen 
patients became pregnant after surgery. The average 
size of the tumors was the same in the “success” group 
as it was in the “failure” group, but the prolactin level 
was three times higher i in the latter group (Table Iri). 
Surgically documented invasion of bone, dura, or the 
sphenoid sinus by tumor adversely affected the pa- 
tient's prognosis. Patients who had subtotal resection of 
tumor fared poorly. Grade I patients—those with only 
tomographic evidence of tuinor?—fared only slightly 
better than did the series as a whole. Localized erosion 
of the sellar floor with herniation of tumor into the 
sphenoid sinus, as shown by tomography, did not affect 
the patient's prognosis. However, among patients with 
gross sellar enlargement, the failure rate was 55%. 
Persistent elevation of the serum prolactin levels in the 
postoperative period was much more common in pa- 
tients destined to be therapeutic failures than in those 
for whom therapy would succeed. 

Given an almost certain diagnosis ofa prolactinoma, 
the factors we presently consider indications for oper- 
ation are related to the patient's sex, the symptoms for 
which treatment is desired, and the predicted size of 
the tumor. 

Because it is unusual for men to develop a prolac- 
tinoma, the diagnosis usually is not established im- 
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mediately. In our experience, men harboring these 
tumors have not been brought to our attention until 
the tumor is large. Because we know little about the 
natural history in these cases, operation is advised re- 
gardless of the tumor's size. 

In women with microaderiomas (tumors measuring 
less than 10 mm and confined to sellae, exhibiting only 
focal abnormality on the sellar polytomogram and no 
suprasellar extension on the tomographic pneumoen- 
cephalogram), the indications for operation are: (1) 
primary amenorrhea, and (2) desire for pregnancy. 
Present evidence suggests strongly that a significant but 
unknown proportion of microadenomas exhibit little 
or no tendency toward progressive growth beyorid the 
microadenoma stage. If the patierit hàs no desire to 
become pregnant, if galactorrhea is not troublesome, 
and if the patient accepts continued observation with 
periodic sellar polytomograms (with few exceptions, 
only lateral views are required) and endocrine assess- 
mént, then surgical treatment generally can be de- 
ferred without risk. We have encountered, although 
rarely, cases in which lateral extension beneath the 
cavernous sinus has occurred without a diagnostic to- 
mographic abnormality. If galactorrhea presents a 
problem, then bromocriptine may be administered in 
conjunction with strict contraceptive measures. 

Macroadenomas (tumors that. do not meet the 
criteria for a microadenoma, i.e., Grades Il through IV 
Or suprasellar extension), by progressing beyond the 


. microadenoma stage, have already expressed aggres- 


sive behavior. Because lar ge and/or invasive tumors are 
difficult to extirpate totally, operation 1s ádvised on the 


\ basis of radiographic evidence. 


Our experience with radiation therapy has been dis- 
appointing, but our results may be biased since our 
patients were selected for irradiation only if it was 
known that tumor-resection was incomplete, or if the 
patient had continuing symptoms and persistent hy- 
perprolactinemia postoperatively. No large series is > 
available.from which to predict either the resolution of 
amenorrhea and galactorrhea or the return of fertility 
after radiation therapy—although Kleinberg, Noel, 
and Frantz® reported that doses in the range of 5,000 
rads did not lower prolactin levels to normal or restore 
normal menses in the majority of cases. For the same 


_ reason, the place of ergot derivatives in the therapy of 


these neoplasms has not been established. 
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Pituitary and ovarian responsiveness to a graded 
gonadotropin releasing factor stimulation test in 
women using a low-estrogen or a regular type of 
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The hypothalamic-pituitary-ovarian axis was evaluated in.47 women who were using mechanical 
contraception (MC) (N = 20), standard oral contraceptives containing 50 micrograms (ug) or more 
of estrogen (SOC) (N = 17), and a low-estrogen oral contraceptive containing 35 ug of ethinyl 
estradiol (LEOC) (N = 10). In the last half of their cycles, measurements were made of basal blood 
levels of the gonadotropins luteinizing hormone (LH) and follicle-stimulating hormone (FSH), 
prolactin, estradiol, progesterone, testosterone, and dihydrotestosterone. The SOC group had 
significantly lower concentrations of basal LH, FSH, estradiol, progesterone, and testosterone. The 
LEOC group showed only decrease in estradiol. In addition, the women were all evaluated with a 
sequentially administered intravenous gonadotropin-releasing factor (GNRF) test in which 10 
samples of blood were drawn over 4.5 hours for analysis of FSH and LH, and in which GNRF was 
administered as a 0.5 ug, 5.0 ng, and 50.0 gg bolus. There was a significantly suppressed 
response for both gonadotropins in the SOC group. The women using the low-estrogen oral 
contraceptive had no suppression of the FSH response, and the LH response was suppressed only 
after the maximal GNRF stimulation (50.0 ug). The gonadotropin responses to all GNRF injections 
were significantly different between the SOC and LEOC subgroups. These data suggest that some 
of the physiologic effects of oral contraceptive steroids, such as pituitary gonadotropin suppression, 


are dose-related, and that, therefore, the low-estrogen type of oral contraceptives have potentially | 
fewer adverse effects and, presumably, may produce amenorrhea less often. (AM. J. OBSTET. GYNECOL. 


137:109, 1980.) 


A GROWING concern about the long-term serious side 
effects of oral contraceptives (OC) has stimulated the 
scientific and pharmaceutical communities to seek al- 
tered methods of fertility control. Modification of OC 
has been in two general directions: alteration of the 
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dosage of currently used steroids and development of 
new steroids. It is recognized that the excellent preg- 
nancy prevention rates with OC is related to their abil- 
ity to suppress ovulation. As new steroids or lower 
dosages of the old steroids are used, there must be a 
continuing assessment of hypothalamic-pituitary func- 
Gon in order to assure effectiveness. 


Methods 


Forty-seven women volunteers from a Family Plan- 
ning Clinic were selected for this study. All of the sub- 
jects desired to use or were using a contraceptive, and 
the details of the study were explained to each. All of 
the women signed an informed consent which was ap- 
proved by the institutional Human Experimentation 
Committee. The women were taken to the metabolic 
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Table I. Oral contraceptive preparations used by 
the women in the standard OC group (N = 17) 


No. of l 
women Progestogen 


Estrogen 


1.0 mg Norethindrone 


5 50 ug Mestranol 
9 1.0 mg Norethindrone 

2 

l 


80 ug Mestranol 
50 ug Ethinyl estradiol 
' 50 wg Ethinyl estradiol 


0.5 mg Norgestrel 
1.0 mg Ethynodiol di- 
acetate 


laboratory at 8 A.M. after having fasted overnight and 
were placed at rest for the duration of the test. An 
antecubital venous catheter was inserted and was kept 
patent with a heparin-saline solution. After a sample of 
blood had been drawn, the subjects received an in- 
jection of 0.5 ug of gonadotropin-releasing factor 
(GNRF).* Repeated samples of blood were drawn at 
30, 60, and 90 minutes, and then a second intravenous 
injection of 5.0 ug of GNRF was given. At each draw- 
ing the catheter was first flushed with blood in order to 
remove all of the saline-heparin solution. Additional 
samples of blood were drawn at 120, 150, and 180 
minutes, and then a third intravenous injection of 50.0 
pg of GNRF was made. The final samples of blood 
were drawn at 210, 240, and 270 minutes after the first 
injection of GNRF. Thus, for each subject, 10 samples 
of blood were drawn over 4.5 hours, and each received 
three injections of GNRF. 

The samples of blood were placed in tubes and al- 
lowed to clot. They were then centrifuged and the 
serum was removed and frozen at —20° C. Later, the 
tasung sample was analyzed in duplicate for its content 
of estradiol (E2), progesterone (P), testosterone (T), 
and dihydrotestosterone (DHT) by a.radioimmunoas- 
say procedure.'^? Serum prolactin (hPr) was also mea- 


sured in duplicate by the method of Hwang and asso- 


ciates.? All samples of serum were analyzed in duplicate 
for both follicle-stimulating hormone (FSH) and lu- 
teinizing hormone (LH), with the use of radioimmu- 
noassay kits supplied by the National Institute of Ar- 
thritis, Metabolism and Digestive Diseases, National 
Institutes of Health.* The gonadotropin findings are 
expressed in terms of the Second International Refer- 
ence Preparation of human menopausal gonadotropin, 
"which was supplied by the World Health Organization 
International Laboratory for Biological Standards, 
Holly Hill, London. 

The 47 women were divided into three subgroups on 
the basis of the contraceptive method that they were 
using. The first control subgroup consisted of 20 


*The gonadotropin-releasing factor (Lot No. CI-785) was 
supplied by Parke, Davis & Co., Ann Arbor, Michigan. 
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women who had regular cycles and used mechanical 
contraception (MC). The second subgroup of 17 
women had been taking a standard combination type 
of oral contraceptive that contained 50 ug or more of 
estrogen (SOC), for more than 6 months, and these are 
listed in Table I. The third subgroup of 10 women had 
been using a low-estrogen oral contraceptive* (LEOC) 
for 3 months. All of the women were tested in the last 
half of their cycles (days 17 to 21). Comparisons could 
then be made between the nonsteroidal contraceptive 
group and the standard and a “low’-estrogen oral con- 
traceptive group. 

All of these results were put on punch cards and 
analyzed with the aid of a computer. Determinations 
were made of the means, standard deviations, standard 
errors of the mean, and Student's t values for paired 
and unpaired samples. The probability values were 
taken from two-tailed tables, and only values of less 
than 0.05 were considered to be significant. 

The women in these studies were characterized for 
age, parity, and weight. The three subgroups were of 
similar weight. The SOC and LEOC women were 
younger than the MC women (25.9 + SEM 0.9 and 
23.6 + SEM 1.8 vs. 29.8 € SEM 1.0; t = 2,760, p< 
0.01), but the two steroid groups were not dissimilar. 
The LEOC women were of lower parity than the MC 
women (0.4 + SEM 0.2 vs. 0.9 x: SEM 0.2; t = 2.249, 
p < 0.05) but were also not different from the SOC 
women (1.2 x SEM 0.8). 


Results 


Steroid hormones. The statistical studies of the ovar- 
ian steroid hormone levels in the three subgroups are 
listed in Table II. It can be seen that SOC women had 
significantly lower serum concentrations of estradiol, 
progesterone, and testosterone, but not dihydrotestos- 
terone, when compared to the MC women. The LEOC 
subgroup had intermediate levels of these hormones, 
and only the estradiol levels were lower than those of 
the non-OC group. 

Prolactin. The statistical studies of the plasma pro- 
lactin values are also given in Table II. Although there 
is a slight elevation of the level in the SOC subgroups 
this difference is not significant. 

Gonadotropins. i 

Basal. The basal levels of LH and FSH are given in 


"Tables III through VIII. A statistical comparison be- 


tween the contraceptive subgroups is given in Tables 
IX and X. There is a significant suppression of both the 


*The low-estrogen oral contraceptive used in this study was 
Ovcon-35, which contains 0.085 mg of ethinyl estradiol and 
0.4 mg of norethindrone. This drug was supplied by the Mead 
Johnson Laboratories, Evansville, Indiana. 
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Table II. Comparison of basal ovarian steroids and pituitary prolactin levels in women using standard 
or low-estrogen oral contraceptives or nonsteroidal contraceptives (N — 47) 





| Standard | ` Low-estrogen 
Group No steroids oral contraceptives oral contraceptives 
Number 20 17 l 10 
Prolactin (ng/ml) 
Mean 16.3 22.6 16.1 
SEM 2.0 3.0 5.3 
t - 1.736 1.276 
p -— NS* x NS 
Estradiol (pg/ml) p NS 
Mean 175.9 20.8 88.0 
SEM 18.8 24 38.4 
t - 7.571 2.326 
p - «0.001 LR <0.05 
Progesterone (ng/ml) | Raos 
Mean 5.0 0.3 1.9 
SEM ! 0.9 0.04 1.1 
t - 4.627 2.019 
p — <0.001 p NS NS 
Testosterone (ng/dl) 
Mean 34.1 24.7 30.5 
SEM 3.6 2:1 4.2 
t - 2.172 0.613 
p ! - «0.05 NS NS 
Dihydrotestosterone (ngldl) P 
Mean j Dict 8.6 9.8 
SEM | 1.9 1.7 1.8 
t E - 1.192 0.629 
p __ = NS s NS NS 
*NS indicates not significant. | 
Table III. Statistical studies of LH in mIU/ml during a GNRF stimulation test in women 
using no steroid contraceptives (N — 20) 
GNRF 
Simulation 0.5 ug GNRF 5.0 ug GNRF 50.0 ug GNRF 


i j | i 


Mean 16.1 39.2 25.6 23.0 
SEM 3.2 14.2 7.8 6.6 
t - 1.584 0.994 0.933 
p — NS* NS NS 


*NS indicates not significant. 


LH and FSH levels in the SOC women as compared to 
the MC women. However, the women using the low- 
estrogen drug had no significant change in their values. 

Stimulation with GNRF. The statistical studies of LH 
and FSH levels in the three subgroups during the se- 
quential GNRF stimulation tests are listed in Tables III 
through VIII. In general, 0.5 ug of GNRF failed to 
cause a significant change in either the LH or FSH 
levels in any of the subgroups, whereas both 5.0 ug and 
50.0 ug did. In addition, the magnitude of rise in LH 
after the injection of GNRF was always greater than 
that seen in FSH. The peak LH levels occurred 30 
minutes after the injection of GNRF and although the 
peak FSH levels also occurred 30 minutes afterward, 


79.5 60.5 40.7 123.6 98.7 88.2 

22.9 19.5 10.8 20.5 16.8 18.9 
2.745 2.247 ` 2.190 5.177 4.853 3.769 

<0.01 <0.05 <0.05 


«0.001 «0.001 «0.001 


thev remained plateaued for a longer period of time. It 
can also be seen that throughout the test the maximum 
pituitary suppression occurred in the SOC subgroup 
and an intermediate response was obtained in the 
LEOC group. 

The peak gonadotropin levels 30 minutes after the 
injections of GNRF for the three subgroups are com- 
pared statistically in (Tables IX and X), for this reflects 
the area under the gonadotropin curve.? The groups 
being compared are shown by the lines connecting the . 
two groups, and the levels of significance are shown by 
the t and p values under the lines. It is again noted that 
in comparison to the MC nonsteroid contraceptive 
subgroups, the women using the SOC have a markedly 
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Table IV. Statistical studies of FSH in mIU/ml during a GNRF stimulation test in women : 
using no steroid contraceptives (N — 20) 


GNRF | 

salud 0. fg ug GNRF 5 0 ug GNRF 50. 0 ug GNRF 
Mean . 11.8 10.6 10.4 29.9. 21.9 16.2 36.1 34.9 45.1 
SEM l i 3.4 3.9 2.9 8.8 7.] 4.8 14.3 - 12.3 19.0 
t — 1.264 0.983 1.021 1.803 2.094 1.949 2112 2.945 1.990 
p = NS* NS NS NS NS NS <0.05 <0.05 NS 


*NS indicates not significant. 


Table V. Statistical studies of LH in mIU/ml during a GNRF stimulation test in women 
using a standard oral contraceptive with 50+ ug of estrogen (N = 17) 


GNRF 

stintlationt- ^ a 5 pg GNRF 5, 0 ug GNRF 2 0 ug GNRF- 
Mean 4.5 En 53 18.1 14.3 11.) 
SEM d 0.5 7 9s i od 0.7 3.8 3.0 1.9 
t - 0.850 0.392 0.804 3.512. . 2.542 1.749 3.756 3.576 3.739 
pe 4 — NS* NS NS «0.005 «0.025 NS «0.001 «0.005 «0.001 


*NS indicates not significant. 


Table VI. Statistical studies of FSH in mIU/ml during a GNRF stimulation test in women 
using a standard oral contraceptive with 50+ ug of estrogen (N = 17) 


vmi. 0, 5 ug GNRF 50 ug CNRF 50.0 ug GNRF 
Mean 3.1 3,5 i 6.3 
SEM x: p? Wi 0.4 s 0.5 ne i i 1.2 
t 2m 0.414 0.252 0.731 1.302 1.284 1.458 3.169 3.212 3.017 
P — NS* . NS NS NS NS NS «0.005 «0.005 «0.01 
*NS indicates not significant. 
Table VII. Statistical studies of LH in mIU/ml during a GNRF stimulation test in women 
using an oral contraceptive containing 0.035 mg dA estradiol and 0.4 mg norethindrone 
for 3 months (N = 10) 
Lo 0,5 ug GNRF 5, OugGNRF ` 50.0 ug GNRF 
Mean 10.5 7.70. 23.7 17.4 15.7 56.6 41.9 32.3 
SEM li 2.0 15 Le 3.9 DP 3.4 8.9 6.6 4.6 
t - 1.092 0.451 0.141 3.913 3.033 2.181: 5.437 5.058 5.133 
p - NS* - NS NS «0.005 . «0.01 «0.05 «0,001 | «0.001 «0.001 
* NS indicates not significant. 
suppressed pituitary gonadotropin response after each seemed to be proportional to theamount of estrogen in 
injection of GNRF. The women using the low-estrogen the OC studied. 
OC had no alteration in FSH response, and only dem- 
onstrated a suppressed LH response after the largest Comment | 
(50.0 ug) injection of GNRF. In all studies, these re- The use of steroid contraceptives has provided an 
sponses were significantly different from those in the almost perfect means of preventing pregnancy. Such 


SOC group. Thus the gonadotropin response to GNRF prevention is effected mainly by suppression of ovula- - 
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Table VIII. Statistical studies of FSH in mIU/ml during.a GNRF stimulation test in women 
using an oral contraceptive containing 0.035 mg ethinyl estradiol and 0.4 mg norethindrone 


for 3 months (N « 10) 


GNRF 
stimulations 







. 0,5 ug GNRF 


Time in minutes 


Mean 5.9 
SEM. 08 L 0 t 0 1.1 
t ps 0.724 1.116 0.941 
p - NS* NS NS 
*NS indicates not significant. 
Table IX. Statistical comparisons of LH levels in 


women using different contraceptives and having 
. a GNRF stimulation test (N — 47) 


No l | 
Gonadotropin Lou-estrogen OC | Standard OC 








l. Fasting t — 3.508; p-« 0.005 
2: 95 Hg Keg t = 9.949; p<0.05 

| TS 3.608 p«0.008. 
3. on ng a t = 2.883; p<0.01 


| t — 1.704; p NS | 
| t = 4.919; p<0.001 


t = 4.678; p«0.001 
PEI 11 
t = 2.241; p<0.05 


t = 4.627; p<0.01 


4. 50.0 ug GNRF 
30 min peak 


* NS indicates not significant. 


tion at the hypothalamic-pituitary level in response to 
the exogenous steroids. After their efficacy had been 
documented, these drugs became one of the most 
widely used methods for family planning. However, 
with time, unwanted secondary effects were noted, 
_ such as increased thrombosis, and many of these were 


related to the estrogen component of the drugs. In an ` 


attempt to reduce these adverse secondary effects, new 
formulations were developed which contained less es- 
trogen. Although, theoretically, the lowest dose of ste- 
roid which prevents pregnancy should also be the one 
with the fewest other systemic effects, this has not been 
proved. It has now become important to détermine 
whether other systemic effects, such as hypothalamic- 
pituitary suppression, are different with "standard" 
and “low”-estrogen OC drugs, since pregnancy rates, 
resumption of ovulation, future fertilitv, and amenor- 


^ 0 ug GNRF 


mejo To To a |e [eae To 


«0.05 


500 ug GNRF 





16.4 16.7 14.8 

: E 1 3 3.2 3.1 2.6 
2.431 2.384 , 2.472 3.579 3.750 3.729 
«0.05 «0.03 «0.005 | «0.005 . «0.005 

Table X. Statistical comparisons of FSH levels in 


women using different contraceptives and 
having a GNRF stimulation test (N — 47) 


No 
Gonadotropin Lou-estrogen OC | Standard OC 


]. Fasting 





t = 3.153; p« 0.005 
H ces 
t — 1.466; p NS* 
ba a l 
t = 2.378; p<0.05 
t = 2.425; p<0.03 
en T 
t = 1.305; p NS. 
pe coo 
t = 2.865; p<0.01 
SS 177. 7 VENE Y T E 
t — 1.992; p NS 
I-— se 
t = 1.126; p NS 
bo 
t = 3.531; p<0.005 
t= 1.946; p NS 
SS l 
t — 1.010; p NS 


pue D 
t = 3.499; p<0.05 


2. 0.5 ug GNRF 
30 min peak 





3. 5.0 ug GNRF | 
30 min peak 


4. 50.0 ug GNRF 
30 min peak 


* NS indicates not significant. 


rhea after discontinuance of the drugs could all be 
affected. 

Several previous studies of pituitary gonadotropin 
function have been made in women using oral con- 
traceptives. Early reports by Kastin and co-workers,® 7 
using GNRF stimulation tests, suggested that there was 
a good pituitary response during OC therapy. These 
data were confirmed by others. Additional studies by 
Wan,’ Rubinstein,’ and Mishell," and Scott" and their 
associates, in women taking drugs containing 50 ug or 
more of estrogen, showed lower basal gonadotropin 
levels as well as a lower peak during the GNRF test. 
There did not seem to be any effect of age of subjects 
or duration of OC use,® " and the LH values returned 
to normal soon after discontinuance of the drugs, 
whereas the FSH suppression persisted. Using intra- 
venous infusions of GNRF, de Krestser and associates!? 


114 Spellacy et al. 


found that the first phase of gonadotropin release was 


blunted by the OC. The data of Dericks-Tan and asso- - 


ciates,** 15 who studied low-estrogen oral contracep- 


tives, suggested less gonadotropin suppression after a . 
GNRF stimulation, but the results were not significant. ` 
Scott and associates! also studied gonadotropin cell . 


| function in 12 women using a low-estrogen Oc for 
more than 6 months, and in women using OC contáin- 
ing more estrogen for 2 to 4 years. In their studies, 
basal LH and FSH levels were suppressed, as.compared 


to.the levels in non-OC controls, butthe two OC groups 


were not different.|5 They also noted that the peak 
FSH levels after an intravenous infusion of 50 ug of 
GNRF were suppressed, as compared to those of con- 
trols, but again these were similar for the two oral con: 
traceptive groups. The peak LH values were sup- 
pressed in the 50 to 80 ug estrogen OC group and were 
significantly lower than for the less thar: 50 aig estrogen 
group.! Thus, they demonstrated for the first time 
that the low-estrogen OC may have less of a suppres- 
sive effect on the pituitary gland. 

_ The present studies extend these, earlier observa- 
tions. Here, women using several contraceptive meth- 


ods:were studied by means of a graded intravenous. 


GNRF stimulation test, and measurements were made 
of beth LH and FSH responses as well as basal steroid 
levels. The results show that the standard oral con- 


traceptives containing 50 wg or more of estrogen ` 


markedly suppress pituitary and ovarian function, as 
determined by measurements of LH, FSH, Es, P, and 
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group had lower basal estradiol levels, but their fasting 


. LH, FSH, P, and T values were unchanged. After a 


graded GNRE stimulation test there was no suppres- 
sion of the FSH response, and the LH response was: 
suppressed only after the maximum GNRF stimula- 
tion.. These results were significantly different from 
those seen in the standard OC group. 

This study confirms a graded systemic effect of the 
lowered estrogen dosage, which finding has several 
important physiologic and clinical implicatioris. First, it 
demonstrates ih one human system that there is a dif- 
ference between the effects of a 50-80 ug estrogen oral _ 
contraceptive and those of a 35 ug estrogen OC. Sec- 
ondly, sincé pregnancy prevention rates were not dif- 


- ferent between the two oral contraceptive subgroups, 


the data suggest that the low-estrogen products should 
be used since they may have fewer adverse systemic 
effects. Firially, since the long-term unwanted sequelae 
of OC usage, such as post-OC amenorrhea, neoplasia, 
and accelerated atherogenesis, may well have a lower 
frequency with these low- -estrogen products, careful 
prospective long-term evaluations must be carried out 


. to document this. 
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Studies on the duration of ovum transport by the 


human oviduct 


Ld 


. III. Time interval between the luteinizing hormone peak and 
recovery of ova by transcervical flushing of the uterus in 


normal women 


SOLEDAD DÍAZ, M.D. 
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HORACIO B. CROXATTO, M.D. 
Santiago, Chile 


This article deals. with attempts to time the onset and duration of the ovum's sojourn in the 
endometrial cavity of women. Recovery of the ovum from the uterus was attempted’ by means of 
transcervical flushing of the cavity 48 to 216 hours after the luteinizing hormone (LH) peak in 
plasma. A single flushing or repetitive “lushings done at 24-hour intervals in the same cycle were 
performed in different subjects. With both modalities, the adverse effects were mild and few. Of 132 
flushings done in 76 subjects, 90 were considered to be technically adequate from the point of view 
of recovering over 50% of the flushing volume. Twenty ova were recovered. Technically adequate 
flushings and adequate timing of the LH peak were accomplished in 39 cycles. In this group, 13 ova 
were recovered between 96 and 168 hours after the LH peak. The highest yield of ova per flushing 
was Obtained from 120 to 168 hours with an average of 37% and a range of 25% to 50%. 
Limitations of the technique are discussed. Some uncertainties persist which prevent the drawing of 
definitive conclusions about how soon a'ter the LH peak the egg enters the uterine cavity, how long 
it stays there, and what is the extent of individual variation. However, recovery rates at various 
times after ovulation agree with previous data derived from transfundal flushing and indicate that the 

' ovum is usually transferred to the uterus between 96 and 120 hours after the LH peak and is 
retained there for several days. (AM. J. OBSTET. GYNECOL. 137:116, 1980.) 


EFFORTS to relate the location and morphologic fea- 
tures of ova to behavioral and physiologic events of the 


cycle have provided fundamental information for an. 


understanding of the preimplantation stages of de- 
velopment. 

Previous reports" * have described human ova re- 
' covered from the endometrial cavity and the relation- 
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ship of their features to their estimated age, as assessed 
by several indirect criteria. To date, reports on uterine 
ova account for a total of 27 eggs." The criteria used 
to estimate the age of these eggs have evolved as new 
methods to time ovulation have developed: The earliest 
specimens recovered were timed according to men- 
strual history and the morphologic features of the en- 
dometrium and corpus luteum.? In subsequent work, 
additional criteria, such as luteinizing hormone (LH) 
peak in urine,? preovulatory estrogen peak in serum,? 
and, more recently, LH peak in serum, were used.’ 
Uterine eggs have been recovered by examination of 
the uterine cavity after hysterectomy? or through flush- 
ing in situ by either transfundal puncture during lapa- 
rotomy? or transcervical flushing in nonsurgical 
situations. 
This article is concerned with 20. ova recovered by 
transcervical flushing and the temporal relationship be- 
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Table I. Reasons for exclusion before flushing 


| No. of women 


No signs of ovulation up to day 20 14 
Intermenstrual bleeding 7 
Intercurrent disease l 3 
Voluntary dropout ` 2 


Table II. Distribution of cases according to number 
of flushings per cycle 


No. of No. of 
flushings . . subjects 


34 
2f i 
12 

2 


rm OF ND m 


tween recovery and the LH peak. A previous report? 
dealt with six of these ova. The usefulness and limi- 
tations of transcervical flushings for the recovery of 
human eggs are also analyzed. A preliminary account 
of this work was presented at the Ninth World Con- 
gress on Fertility and Sterility held in Miami, Florida, in 
April, 1977. 


Material and methods 


Selection of patients. In this study,.101 volunteers 
were selected from among women counceled on family 
planning in an outpatient clinic. These volunteers met 
the following requirements: they were 20 to 36 years of 
age, healthy, parous, and had regular menstrual cycles, 
with no history of gynecologic abnormalities or pelvic 
inflammatory processes; they had used no parenteral 
contraceptives after the last delivery and had not un- 
dergone an abortion: they had used no oral contracep- 
tives during the last two cycles, were not using an in- 
trauterine contraceptive device, and were not on medi- 
cation during the cycle studied. All subjects were in- 
structed to avoid intercourse between the time of last 
menses and the flushing of the uterine cavity. Com- 
pliance with these conditions was confirmed by mi- 
croscopic examination of the cervical mucus. | 


Preflushing studies. Beginning on day 10 of the - 


menstrual cycle, samples of blood and cervical mucus 
were obtained and examined each morning. Estrogen 
concentration in plasma was determined every day 
until the preovulatory estrogen peak was identified and 
confirmed by changes in the cervical mucus. The re- 
mainder of each sample of plasma was stored frozen 
for additional measurement of hormones, as described 
below. Details concerning these procedures have been 
reported elsewhere.* 

Uterine flushing. The technique of uterine flushing 
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Table III. Proportion of adequate flushings © 


Ordinal Total No. Percentage 
number adequate 
First 75 "M 72.0 
Second " 4) 70.7 
Third 14 85.7 
Fourth 2 100.0 


Table IV. Egg recovery by transcervical flushing 
according to the ordinal number of the flushing 


Ordinal No. of eggs! no. Ovum recovery 

number of flushings (96) 

First 12/54 21.8 

Second 6/27 22.2 

Third 2/8 18.2 

Fourth 0/1 0.0 
Total . 20/90 


Table V. Reasons for exclusion after flushing 


" Number of 
' women 

Inadequate flushing 2] 
Inadequate hormone data: 

Blood samples lost 7 

Samples beginning after the LH peak l 

Incomplete sampling — .  - ] 

Abnormal endocrine profile 2 


used in this study has been described previously.’ The 
flushing was considered to be technically adequate only 
when at least 50% of the injected solution was recov- 
ered in the collection tubes. This limit was established 
because this is the smallest proportion of fluid in which 
we have ever. recovered an egg by means of this 
procedure. 

Ovum search. The fluid was collected in 10 ml 
graduated conical tubes and left undisturbed for a few 
minutes before the search for ova was begun. Small 
aliquots were aspirated with a Pasteur pipette from the 
bottom of each tube and distributed in embryologic 
culture dishes (Cat. No. 2020, Karl Hecht, Stuttgart, 
West Germany). The search for eggs was carried out by 
systematic and complete observation of the bottom of 
the dish on the stage of a Wild M5 stereomicroscope 
(Wild, Heerbrugg, Switzerland), with the use of trans- 
mitted light and at X12 magnification. The eggs were 
photographed between slide and coverslip and sub- 
sequently used for other studies. 

. Hormone assays. The frozen samples of plasma of 
all patients who showed an estrogen peak in daily de- 
termination and/or progestational changes in cervical 
mucus were used to determine levels of LH, estrogen, 


. and progesterone by radioimmunoassay, as previously 
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Fig. 1. Single, double, triple, or quadruple flushings are arranged from the top to the bottom of the 
figure, according to increasing interval from the LH peak to first and last flushings. Each horizontal 
line indicates a different category. All flushings are shown by circles. Solid circles indicate the 
flushings that yielded ova. The number of cases in which each category of flushings was done and the 
number of ova recovered are shown on the right-hand side. The figures at the bottom indicate the 
total number of Aushings and ova at each time interval, irrespective of the ordinal number of the 
flushing. | 


Table. VI. Cases in which the day of the LH peak was ill defined 











Plasma LH (mlUfmi) 
Interval LH peakiflushing 
(hours) 


Egg 
recovery 


48 44.0 82.0 93.0 13.0 = 72 





82 26.3 . 43.8 46.8 21.8 17.6 120 : 

65 € E 88.0 814 33.4 144 - 

17 — 7.0 34.8 30.0 28.8 168 + 
described.* For each hormone, all samples of plasma six were excluded before flushing for the reasons 
for each patient were assayed in duplicate in a single shown in Table I. In the other 75 women 132 flushings 
run. The results of LH assays were used for retrospec- . were performed and 20 ova were recovered. When the 
tive timing of the events, whereas levels of estrogen and ovum was not recovered in the first attempt, additional 
progesterone were used to ascertain that all subjects flushings were done, provided that the participant 
had a normal hormonal profile and to assist in identify- agreed and no medical contraindications existed. In 
ing the day of the LH peak, whenever that was in nearly half of these cases, a single flushing was per- 
doubt. formed; but in other cases, two, three, or four flushings 

The LH peak is defined here as the highest arithme- were done in the same cycle, usually on consecutive 
tic value that represents at least a threefold increase days. The distribution of subjects according to.the 
above basal levels. The interval between recovery ofthe | number of flushings per cycle is shown in Table II. 
ovum and the LH peak was expressed in multiples of . Of 132 flushings, 97 were considered to be techni- 
24 hours. In four cases, the basal levels of LH before cally adequate. The proportion of adequate flushings 
the peak were not available because the highest level according to their ordinal number is presented in 
appeared in the first sample and these cases were in- Table III. It is apparent that the chance to recover 
terpreted as previously described.* more than 50% of the fluid was not changed by previ- 

ous flushings. In many instances, leakage of fluid 

Results through the cervix into the vagina accounted for the 

Yield of transcervical uterine flushing. One hun- loss. Fluid that accumulated in the vagina was aspi- 


dred one women were enrolled in the study. Twenty- ` rated, but the heavy contamination with vaginal cells 
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made the search for eggs impossible. Therefore, the 
flushing was counted as lost. In other cases, there was 
undoubtedly passage through the fallopian tube, which 
implies the chance of either returning an ovum from 


the endometrial cavity into the tube or pushing it back 


as far as the peritoneal cavity. Such an occurrence may 
bias the result of subsequent flushings; therefore, for 
the analysis of ovum recovery, those subsequent flush- 
ings were excluded, even if they were technically ade- 
quate. Seven adequate flushings were excluded for this 
reason. All other flushings were considered to be po- 
tentially useful for recovery of ova and were included 
in Table IV, which shows the number of eggs recov- 
ered according to the ordinal number of the flushing. 
The results indicate that the chance of recovering an 
egg is the same in the first as in subsequent Bushings. 

Although loss of fluid through the fallopian tube 
implies a potential risk, there was not in the entire 
study any serious complication after the flushings. Of 
eight women who reported moderate abdominal pain, 
seven experienced it after the first inadequate flushing. 
Six other women reported abdominal discomfort, and 
three women reported omalgia. l 

Timing of egg recovery. Of 75 women who under- 
went one or more uterine flushings, 32 were excluded 
from the analysis of the timing of ovum recovery. The 
reasons for exclusion are listed in Table V. In 11 wom- 
en, the hormone data available did not allow timing of 
the events; therefore, 17 adequate flushings performed 
in this group, which yielded four ova, were included in 
Table IV but excluded from Fig. 1. 

Ova were recovered from single flushings done 72 to 
144 hours after the LH peak, as well as from second or 
third flushings done 120 to 168 hours after the LH 
peak. Statistical analysis by means of the comparison of 
proportions’ indicates that recovery at 168 hours was 
significantly higher than that at 120 or 72 hours 
(p < 0.05), and that recovery at 120 hours was sig- 
nificantly higher than that at 72 hours. All other com- 
parisons did not reach significance at the 5% level. 

In four cases, the LH value considered to be the peak 
value was not significantly different from that on either 
the preceding or following day. These cases are listed 


in Table VI. In Case 48, an ovum was recovered from . 


the uterus at 72 hours after the highest arithmetic 
value of LH, but the preceding LH value was so similar 
that the interval between the LH peak and egg recov- 
ery may have been 96 hours. In Case 82, there was 
practically no difference from the value on the preced- 
ing day, so that the interval may have been 144 hours. 
In Cases 65 and 17, intervals mav have been 120 or 144 
hours. 

An example of plasma levels of LH, estrogen, and 
progesterone in a patient who underwent repetitive 
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Fig. 2. Hormone levels in plasma in subject having three con- 
secutive uterine flushings (arrows) done at 72, 96, and 120 
hours after the LH peak. The ovum shown in Fig. 3 was 
recovered from the third flushing. Solid line, LH; dashed line, 
estrogen; dash-and-dot line, progesterone. 


flushings is shown in Fig. 2, and the ovum recovered is 
shown in Fig. 3. 


Comment 


The findings reported confirm previous observations 
on the feasibility of recovering the unfertilized ovum 
by transcervical flushing of.the endometrial cavity.'^?: $ 
The main purpose of this work was to determine the 
interval between the LH peak and the arrival of the 
ovum in the endometrial cavity and to establish the 
length of time that the ovum remains free in the uter- 
ine cavity. Therefore, a technique that allows repetitive 
flushings of the endometrial cavity was used. Before a 
discussion of the timing of arrival of the ovum in the 
uterus, an assessment of the limitations of transcervical 
flushing must be made. . 

Incomplete recovery of fluid may explain the low 
rate of recovery of ova at intervals in which ova are 
expected to be in the uterus. Leakage of fluid into the 
vagina or into the fallopian tube may cause the ova to 
be lost in either one of these locations. On the other 
hand, there is no certainty that all free ova are removed 
by this technique, although it seems to be unlikely that 
they are retained in the endometrial cavity after Aush- 
ing. Also to be considered is the possibility that tubal 
ova may be flushed out by the procedure directly or by 
stimulating passage of them into the uterus by the pro- 
cedure itself. 

The proportion of ova recovered before (1/15) and 
after (12/36) 96 hours subsequent to the LH peak is 
significantly different (p « 0.01). This points to a 
time-related recovery rate which is the mirror image of 
ovum recovery from the fallopian tube (11/19 and 0/6, 
respectively) reported in another study.* Recovery of 
ova at 96 hours after the LH peak with this technique 
(3 ova in 19 cases). is not different (p > 0.5) from that 
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Fig. 3. Ovum recovered at 120 hours after the LH peak. Hormone levels are shown in Fig. 2. (x 312.) 


with transfundal flushing (1 ovum in 12 cases), in which 
the removal of ova from the tubes during the uterine 
flushing is impossible because.of previous ligation of 
the tubes.* In addition, recovery from flushings done at 
comparable timing was essentially the same in the first 
and the last of a series. These facts support the as- 
sumption that, ova are not usually removed from the 
tubes with the technique described here and that ova 
recovered were those lying free in the uterine cavity. . 

Timing of the LH peak is another limitation to the 
accuracy of the data reported here. Daily sampling of 
blood can give an error of approximately +12 hours. 
Two very similar values of LH make difficult the estab- 
lishment of the real peak value so that distortions may 
arise in the interpretation of the results. In the present 
study, this inaccuracy in dating the LH peak was espe- 
cially important in the case in which one egg was recov- 
ered at the 72-hour interval. This ovum was the earliest 
and the only one recovered from the endometrial cav- 
ity at this interval. At this interval in previous work, 11 
ova recovered were in the tubes, and no uterine ova 
were recovered in 17 transfundal flushings.: In the 
present work, no ova were recovered in 10 other trans- 
cervical. flushings done at 72 hours. The LH values 
obtained in this case were very similar at 72 and 96 
hours before egg recovery, so that the :nterval may 
have been 96 hours which is in accordance with the 
earliest arrival of ova to the uterus in previous work* 
and in the present study. 

In spite of the limitations discussed above, this tech- 


nique has been useful as a complementary method of 


studying ovum transport in women. From the data re- 
ported here, some conclusions may be drawn. Itis un- 
usual that the arrival of ova to the uterus occurs during 
the first 96 hours after the LH peak, since only four ova 


. from 30 flushings were recovered at the 72- and 96- 


hour intervals. In comparison with the preceding in- 
tervals, the rate of recovery was significantly higher at 
the 120-hour interval (35% of flushings) and at the 
168-hour interval (5096 of flushings). 

‘If we assume that ovulation occurs 17 hours after the 
LH peak in plasma,* ? we may conclude that the mini- 
mum time needed for the arrival of the ovum into the. 
uterus is approximately 80 hours, but more frequently, 
it occurs later during the fourth day after ovulation. 

A previous study? indicated that unfertilized eggs 
may be recovered from the uterus more frequently 
during the third postovulatory day (around 72 hours 
after ovulation). In that study, the level of LH in the 


urine and/or indirect criteria were used for dating ovu- 


lation, and the inaccuracy of those methods was evalu- 
ated. Subsequently, a surgical approach was used‘ and 
the report was that ova remained in the tubes for 72 
hours after the LH peak in plasma, and that at 96 
hours the rate of recovery from the tubes decreased 
significantly, which indicated that passage to the uterus 
began about that time. Determination of-LH in plasma 
meant an improverient in the dating of ovulation, 
which may explain the different timing of the arrival of 
ova to the uterus in the earlier work. - 


- 
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Since two ova were recovered at 168 hours after the 
LH peak in patients whose previous flushings were 
negative, the temptation is to assume that the transport 
time of ova may be as long as six full days, which sug- 
gests greater variability in the duration of ovum trans- 
port than was-previously believed. However, the study 
of so few patients at this interval does not warrant such 
a conclusion. 

Eggs may be recovered free from the uterus during 
an interval that varies-from the third to the sixth 


postovulatory day, but, on the basis of the present data, - 
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we cannot determine how long the nonfertilized egg 
remains free in the endometrial cavity before being 
destroyed or expelled. 

The transcervical flushing is reasonably safe and 
applicable for obtaining human ova on a small-scale 
basis for investigational purposes. If the flushings are 
performed four or five days after ovulation, eggs may | 
be recovered in one third of normal women.. 


We thank Mrs. E. Nuñez, A. Brandeis, and C. Llados 
for performing the radioimmunoassays. 
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Elevated titers of the beta subunit of human chorionic 
gonadotropin in oophorectomized women being 
treated for trophoblastic disease 


X. KENNETH D. HATCH, M.D.* 
HUGH M. SHINGLETON, M.D. 
BENJAMIN YOUNGER, M.D. 
LARRY R. BOOTS, Pu.D. 
Birmingham, Alabama 


Radioimmunoassay has shown a cross-reaction of the beta subunit of human chorionic 
gonadotropin (HCG) with high levels of luteinizing hormone (LH) in the serum of four women who 
underwent bilateral oophorectomy as part of their treatment for trophoblastic disease. Administration 
of oral contraceptives led to suppression of the LH and beta subunit HCG titers. (AM. J. OBSTET. 


GYNECOL. 137:122, 1980.) 


THE ACCURATE measurement of beta subunit human 
chorionic gonadotropin (HCG) by radioimunoassay 
(RIA)! has played an important role in improving the 
survival rate of patients with trophoblastic disease.’ It 
has enabled the physician to differentiate patients with 
minimal persisting disease from those with normal pi- 


tuitary levels of gonadotropins. Suppression of pitu- - 


itary luteinizing hormone (LH) with oral contraceptives 
has been deemed to be unnecessary with the specific 
RIA for the beta subunit of HCG. Four patients with 
trophoblastic disease treated at The University of Ala- 
bama in Birmingham (UAB) have proved to be excep- 
tions to that rule. 


Case reports 


Patient 1. E. F. is a 49-year-old black woman, para 
13-1-3-12, who underwent total abdominal hysterec- 
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tomy and bilateral salpingo-oophorectomy (TAH and 


BSO) on 7/23/76 for an hydatidiform mole. Serial beta 
subunit HCG titers were obtained. They stabilized at 19 
mIU/ml on two separate determinations in September, - 
1976. She was treated with methotrexate and actino- 
mycin-D as seen in Fig. 1. Her titers remained in the 
range of 5 mIU/ml to 10 mIU/ml despite this chemo- 
therapy. She was admitted to the hospital for triple 
chemotherapy in May, 1977. A liver scan revealed a 
7-cm avascular area, which was biopsied under direct 
vision through the laparoscope; the diagnosis was that 
the liver was normal. A personal communication with 
Dr. Charles Hammond, of the Duke University Tro- 
phoblastic Center indicated that a high level of LH 
might be the patient’s problem. Oral contraceptives 


. were then begun and her HCG titer became undetect- - 


able. A retrospective analysis of the frozen sera from 
February, March, and April of 1977, prior to adminis- 
tration of the oral contraceptives revealed an LH titer 
above 300, with the highest one being 439 just before 
administration of the oral contraceptives. Later, there 
was a change to medication with Premarin because the 
patient was suffering from chronic hypertension. The 
LH titer became elevated while the patient was on 
Premarin, as did the beta subunit HCG titer. When she 
was again treated with oral contraceptives, the LH and 
beta subunit titers became undetectable. The patient 
has now been followed for 2 years and has negauve 
titers. The titers are determined after a 2-week admin- 
istration of oral contraceptives. 

Patient 2. M. T. is a 37-year-old white woman, para 
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Fig. 1. Patient E. F. Oral contraceptives (BCPS) suppressed both the high LH and elevated HCG but 
. Premarin did not. 
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Fig. 2. Patient M. T. Pituitary suppression by oral contraceptives (BCPS) confirmed that the slightly 
elevated HCG did not indicate persistent trophoblastic disease. 
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Fig. 3. Patient K. D. The LH titer paralleled the HCG titer, with an LH of 100 needed to show HCG 
activity. . 
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Fig. 4. Patient S. H. The diagnosis of LH cross reaction was made in this patient before therapy was 


instituted. 
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2-0-1-2, who underwent evacuation of an hydatidiform 
mole by suction curettage in May, 1975. TAH and BSO 
were done on 8/25/75 because of a persistently positive 
pregnancy test. When choriocarcinoma was found in 
the uterine fundus, UAB was consulted. Beta subunit 
HCG titers were determined, and methotrexate, 10 mg 
for 5 days, was started in September, 1975. The patent 
„had six courses of methotrexate and two courses of 
actinomycin D. This was followed by severe bone mar- 
row toxicity and stomatitis that caused the patient to 
refuse further treatment. Titers were obtained inter- 
mittently, with values ranging from 5 mIU/ml to 16 
mIU/ml (Fig. 2). Finally, oral contraceptives were given 
in July, 1977, which resulted in a negative HCG titer. 


After the patient had discontinued the oral contracep- 


tives, her next titer in September, 1977, was again ele- 
vated. The LH rose in a parallel fashion. She was again 
placed on oral contraceptives, with a return of the 
negative titer. She has had negative titers for 2 years. 

Patient 3. K. D. is a 47-year-old Vietnamese woman, 
para 4-0-0-4, who underwent TAH and BSO on 
6/29/76 for an hydatidiform mole. Beta subunit HCG 
titers fell progressively until November, 1976, when 
they plateaued at the level of 10 mIU/ml. When a 
search for metastatic disease proved negative, the pa- 
tient was placed on methotrexate for 5 days. This was 


repeated for four courses, followed by a course of | 


actinomycin-D and two more courses of methotrexate, 
as shown in Fig. 3. Her titers ranged between 3 and 10 
mIU/ml during this time. Oral contraceptives were 
started 5/20/77, and the HCG titer immediately be- 
came undetectable. A retrospective analysis of LH 
levels on the frozen sera from three previous samples 
showed a range of LH from 100 to 25€. This patient 
has been followed for 2 years and has negative titers. 
Patient 4. S. H. is a 38-year-old white woman, para 
2-1-2-2-, who underwent evacuation of an hydatidi- 
form mole by suction curettage on 12/7/76. This was 
followed by TAH and BSO on 1/25/77. The beta sub- 
unit HCG titer stabilized in the range of 5 mIU/ml to 7 
mIU/ml for several months, as seen in Fig. 4. ‘The pa- 
tient was then placed on oral contraceptives, and the 
titer dropped immediately and became undetectable. A 
retrospective analysis of the frozen sera from two 
samples. revealed an LH of above 200. She has had 
negative beta subunit HCH titers for 2 years. 


Comment $ 


- All four of the patients had TAH and BSO as part of 
their treatment for trophoblastic disease. This removed 
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the normal feedback mechanism to the pituitary, thus 
allowing the LH levels to rise higher than in women 
with the pituitary-ovarian axis intact. It is possible that 
this represents merely a “cross-reaction” of the beta 
HCG assay to LH when LH levels are high. This is 
borne out by data from the four patients whose cases 
are presented here. Although the correlation between 
their HCG and LH levels was not statistically sig- 
nificant, it is noteworthy that all of the sera cross- 
reacted in the beta HCG assay to give low-positive HCG 
values. The possibility also exists that the pituitary may 
produce an HCG-like hormone when being stimulated 
excessively by LH releasing factor.. Chen and associ- 
ates,? in 1977, reported finding beta HCG in the urine 
of postmenopausal women and in a male patient with 
Klinefelter's syndrome. 

Currently, we recommend that anyone who is un- 
dergoing TAH and BSO for evacuation of a mole in 
situ be placed on oral contraceptives in the fourth post- 
operative week. We would expect their titers to become 
negative within 8 weeks.* The patients should undergo 
surveillance for a year, with monthly determination of 
HCG titers. Thereafter, an HCG titer should be ob- 
tained periodically. It is not necessary for the patient to 
be on oral contraceptives continuously for suppression 
of the LH after the initial one year of surveillance. 
Administration of oral contraceptives for 2 weeks prior 
to the collection of serum from the patient is sufficient. 
This is especially important to the patients who cannot 
tolerate oral contraceptives because of headache, hy- 
pertension, or other diseases. Patient Nó. 1 demon- 
strated that Premarin alone is not sufficient to suppress 
the LH level. 

A persistently elevated, low HCG titer is not always a 
cross-reaction with LH. Another patient from UAB, 
reported elsewhere,’ had an HCG-producing large 
cell carcinoma of the lung. The management of most 
trophoblastic patients is straightforward. However, 
when the patient's course deviates from the expected, 
consultation with an experienced trophoblastic disease 
center is invaluable. 
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gonadotropin, AM. J. OBSTET. GYNECOL. 212:669, 1975. 

. Chen, H. C., Hodgen, C. D., Matsuura, S., Lin, J: J., Gross, 
E., Reichert, L. E., Birken, S., Canfield, R. E., and Rose, 


G. T.: Evidence for a gonadotropin from nonpregnant 


subjects that has physical, immunological, and biological- 
similarities to human chorionic gonadotropin, Proc.. Natl. 
Acad, Pe USA 73: FERT. 1977. 


Information for authors 


May 1, 1980 
Am. J. Obstet. Gynecol. 


4. Pastorfide, G. B., Goldstein, D. P.; Kosasa, T. ,9., and 


Levesque, L.: Serum chorionic gonadotropin activity after 
molar pregnancy, therapeutic abortion, and term delivery, : 
Am. J. OBSTET. GYNECOL. 118:293, 1974. 


. Hatch, K. D., Shingleton, H. M., Gore, H., Younger, B., 


and Boots, L. R.: HCG secreting large cell carcinoma of the 
lung detected during follow-up of a patient previously 
treated for gestational trophoblastic disease, Gynecol. On- 
col. In press.- 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: “The under signed author transfers all copyright ownership 


of the manuscript (title of article) to The C. V. Mosby Company i in the event the work is 
published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on. behalf of any and all co-authors.” 
Authors will be consulted, when possible, regarding i on MÀ of their material. 
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available 
for the first time 


. subject index to volumes 100-129 


The ten-year cumulative author and 


(1968-1977) of the AMERICAN 







JOURNAL OF OBSTETRICS AND S 
GYNECOLOGY is now available for Drop teta d 
your journal collection. It is a complete Oe es. g 
and comprehensive reference guide to e Ta f 


over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


go TEN-YEAR CUMULATIVE INDEX d 
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1E C. V. MOSBY COMPANY 


The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


+ 


Now these influential papers, 
appearing between 1968-1977, have 


been cross-referenced to include d Me E EE Etappe airs E g 

over 23,100 subject entries. Each e AE. Tr m pom ! | 
. j . . ' Mite Hr tai cB Nee, tanga i 

entry lists the complete article title, ; ; mom 


author(s), volume, page, and year of 


» publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8/4" x 11", Price: $31.75 U.S.A.; $40.25 Canada; $33.50 all other countries. 
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Send me copies of the Ten-year Cumulative Index (1968-1977) to the | l 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY L] My payment for $___ 
(0126-6). Price: $31.75 U.S.A.; $40.25 Canada; $33.50 all other countries. - | is enclosed. (I understand 
Mosby will pay shipping 
Name: costs.) 
C] Bill.me later. (1 understand 
PU SS a ea ee ee a shipping and handling 
charge will be added.) 
City — —— as SY ae a Zip | E 
Complete and mai! today to The C. V. Mosby Company, Attn: Order Processing Dept., | 4 
* i 11830 Westline Industrial Drive, St. Louis, Mo. 63141 9 
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" clinical service with opportunity for private prac-. | | 


. The University of Missouri-Kansas City is an Affirmative Ac- `- 
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—. OBGYN 
FACULTY POSITION - 


Thére are currently openings for full- time fü: 


ultv in Obstetrics and Gynecology who have . 


board certification or eligibility, and-who have 


demonstrated ability and interest in teaching, ` £ 
` research, and patient care. Large clinical Ser 


vice with opportunity for private practice 


privileges. Academic rank and:salary depen- ... 
dent upon qualifications. If interested, please .- 


send curriculum vitae and bibliography to: 


Robert M. Kretzschmar, M.D., 
Professor and Chairman : 


Department of Obstetrics and Gynecology 


University of Missouri-Kansas City 
School of Medicine 

Truman Medical Center _ 

2301 Holmes 

Kansas i Missouri 64108 - 


The University of Missouri- cons City is an Affirmative ~- 
Action and Equal Employment. Opportunity Employer. 





` MATERNAL/ - 
|». FETAL — 
. MEDICINE: 


There is a current opening for a full-time faculty 
position in Obstetrics and Gynecology with | 


special training. and expertise in Maternal and 


Fetal Medicine. Qualifications include Board - 


eligibiity and demonstrated ability and interest ir 
teaching, research, and patient care. Large 


tice privileges. Academic rank and salary depend- 


ent upon qualifications. If interested, please send : 


curriculum vitae and bibliography to: 
Robert M. Kretzschmar, M.D., 
rofessor and Chairman . 
^ Department of Obstetrics 
. and. Gynecology. 
University of Missouri-Kansas City 
School of Medicine - 
_ Truman Medical Center 
. 2301 Holmes 
. Kansas City, Missouri 64108 





tion and Equal Employment Opportunity Employer. 


` CHAIRPERSON 


J Department of Ob/Gyn: Mount Sinai Hospital 


Medical Center, Chicago, Illinois, is seeking.a . . 
full-time Chairperson for its Department of : 
Ob/Gyn. Mount Sinai Hospital Medical Center — 
is.a 466 bed teaching hospital, located on 
the near West Side'of Chicago with ac- 


credited residency programs in all clinical 


departments. The Hospital is a. major teach- 


ing affiliate of Rush Medical College. 


Candidates must be American Board Cer- 
tified, and have demonstrated. performance 
and accomplishments in clinical practice, 


| teaching, and administrative roles. Academic. - 
© rank:can be considered at the Professor or 


Associate Professor level. The Chairperson will 
participate in an open-ended faculty practice 
system. Salary arrangements are competitive - 
and: negotiable. Mount Sinai’ Hospital Medical. 


"Center is an equal opportunity employer. 


Respond with curriculum vitae to Albert 1. 
Rubenstone, M.D., Chairman, Search Com: 


mittee, c/o: Department of Pathology, Mount. . 


Sinai Hospital Medical Center, California 
Avenue at 15th Street, chicago, Illinois 


60608 a 2 242-2417. 


We are interested in ex- 


amining Fallopian tubes 


that have been previ- 


ously ligated. If any prac- - 
titioner removes such a` 


tube and would be will- : 


ing to share this material 
with us, we will be re- 
sponsible for shipping 


costs. Please send fixed 
Or unfixed material to: 


| E Department of Obstetrics | 


vand Gynecology. 


. c/o Dr. Tim Parmley - 


Johns Hopkins Hospital 
Baltimore, Maryland 91905 . 


579, 224 pp., 9 iL, 
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MATERNAL NUTRITION AND CHILD HEALTH by Douglas R. 
Shanklin, Univ. of Chicago and Jay Hodin, Society for the Protection of the 
Unborn Through Nutrition, both of Chicago. Foreword by S. L. Manocha. 
The authors of this text strive to establish a direct relationship between the 
quality of nutrition during pregnancy and the pregnancy's success. They 
demonstrate that the correct balance of high quality nutrition, total caloric 
load, and salt and mineral metabolism is necessary. for proper fetal develop- 
ment. Data is drawn from historical records, laboratory experiments, clinical 
observations, and evaluative studies of children from various backgrounds. 
68 tables, $16.25 


PRENATAL PATHOLOGY: Fetal Medicine by T. V. N. Persaud, Univ. of 
Manitoba, Winnipeg, Manitoba, Canada, in collaboration with M. Ray and 
H. Rigatto. Foreword by T. M. Roulston. This treatise offers up-to-date 
information on reproductive physiology, embryogenesis, fetal development, 
and maternal-fetal relationships. The pathophysiology of the conceptus, un- 
derlying causes of congenital malformations, genetics of developmental de- 
fects, common fetal disorders, and intrauterine diagnosis and management of 
congenital abnormalities receive equally thorough coverage. '79, 212 pp., 76 
il., 31 tables, $25.25 


GENITOURINARY PROBLEMS IN WOMEN by Jack R. Robertson, Univ. 


of Southern California Medical Center, Los Angeles. Foreword by Richard W. 
TeLinde. This profusely illustrated text takes advantage of endoscopic and 
other recent advances to present a thorough review of the state-of-the-art in 
treatment of urinary problems of women. Specific topics include the anatomy 
and physiology of the female genitourinary tract, methods for evaluating 
urinary incontinence, urinary tract infections, the dysfunctional bladder and 
urethra, and pelvic surgery with endoscopic control. '78, 168 pp., 105 il. (32 in 
color), 2 tables, $20.25 


DECISION MAKING AND THE DEFECTIVE NEWBORN edited by 
Chester A. Swinyard, Stanford Univ. School of Medicine, Palo Alto, Cali- 
fornia. Foreword by Robert E. Cooke. (49 Participants and Contributors) In 
newborns who are severely affected by developmental defects, some physicians 
are advocating nontreatment — selection for death — on the basis of poor 
quality of life and/or family burden. This book examines the medical, eth- 
ical, legal, theological, and social aspects of this selective passive euthanasia. 
'78, 672 pp., 19 il., 29 tables, $31.25 


THE PHYSIOLOGY OF THE NEWBORN INFANT (4th Ed.) edited by 
Clement A. Smith, Harvard Medical School, Boston, and Nicholas M. Nelson, 
Hershey Medical Center, Hershey, Pennsylvania. (9 Contributors) This review 


of neonatal and significant prenatal physiology provides the foundation for. 


understanding the management of hyperbilirubinemia, the prevention of 
hyaline membrane disease, and the approach to neonatal RENS '76, 784 pp. 
(6 ans x 9 3/4), 260 il., 122 tables, $66.00 


CHEMOTHERAPY OF UROGENITAL TUMORS by Gerald P. Murphy 
and Arnold Mittelman, Roswell Park Memorial Institute, Buffalo, New York. 
Foreword by Willet F. Whitmore, Jr. (4 Contributors) In this multi- 


‘disciplinary approach to treatment of urogenital cancer, the authors carefully 


examine the clinical and biochemical criteria for judging the éffectiveness of 
chemotherapy. Chemotherapeutic procedures for advanced renal cell carci- 
noma, bladder cancer, nephroblastoma, adrenal tumors, and genitourinary 
sarcoma are given. '75, 288 pp., 15 1L, 62 tables, $31.00 


THE HUMAN FETAL AND NEONATAL CIRCULATION: Function and 
Structure by S. Zoe Walsh, Karolinska Hospital and Institute, Stockholm, 
Sweden; W. W. Meyer, Univ. of Mainz, Mainz, Federal Republic of Germany; 
and John Lind, Karolinska Hospital and Institute, Stockholm, Sweden. Fetal 
circulation and complex maternai-placental-fetal interrelationships, circula- 
tory changes that occur with the onset of extrauterine life, and the impact of 
growth and development on the newborn's artery and vein network are exam- 
ined and highlighted with numerous illustrations. '74, 368 pp. (7 x 10), 275 il. 
(68 in color), 22 tables, $19.00 


gy! PRACTICAL 
CLINICAL 
CYTOLOGY 


By Virginia A. LiVolsi, Yale Univ. 
School of Medicine, New Haven, Connec- 
ticut. This well-illustrated monograph 
offers a succinct account of the practical 
value of cytology in the clinical setting. 
Individual chapters review the pertinent 
pathology of various tissues and organ 
systems and correlate the pathology with 
cytology. Chapters on the use of cytology | 
in diagnosing infectious diseases and on 
methods of computerization and quality 
control in cytology are included, making 
this text an exceptionally useful diag- : 
nostic tool. 


The book’s initial section opens with a 
brief overview of cytology and then im- 
mediately delves into the various aspects 
of gynecologic cytology. A review of the 
pathology and biology of cervical cancer, 
including an account of the cervical 
intraepithelial neoplasia theory, is pro- 
vided. The role of cytology in the detec- 
tion and diagnosis of cervical cancer is 
then discussed, with attention given to 
methods for distinguishing between neo- 
plasia and benign imitative lesions. Other 
chapters in this section provide an eval- 
uation of the theories of endometrial neo- 
plasia and of the role of estrogens in the 
genesis of endometrial neoplasia, an ex- 
amination of common vaginal tumors 
and vaginal lesions associated with DES 
exposure, and a discussion of the use of 
gynecologic smears in evaluating endo- 
crine related abnormalities. 


The following section explores cytology 
of the pulmonary, urinary, and gastro- 
intestinal systems; the cytology of fluids; 
and cerebrospinal fluid cytology with re- 
spect to clinicopathology and epidemi- 
ology, cytologic screening, and diagnosis. 
Collection methods, preservation of speci- 
mens, and. use of invasive and noninva- 
sive techniques are included. 


The third section then turns. attention to 
oral and dermatologic cytology with in- 
formation on the diagnosis of cancer and 
nonneoplastic disorders. 


The final section discusses the various 
aspects of aspiration cytology, focusing 
on methodologies and applications to the 
eye, thyroid, salivary glands, liver, breast, 
and other organs. Techniques for ob- 
taining specimens, preparation of smears, 
results of methods, and expected diag- 
nostic accuracy for the various organs are 
described. '80, 336 pp. (6 3/4 x 9 3/4), 97 
il., 30 tables, $32.50 
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Illinois © 62717 


AVAILABLE: 


Academic position in Obstetrics 


and Gynecology, University of 


Washington. Clinical Obstetrics 
and Gynecology with supervision 
of students, residents and para- 
medical personnel. Board Qualifi- 
cation or Certification required. 
Fellowship.training in a subspe- 
cialty area is desirable. 

Rank: Assistant Professor. 
Salary: Competitive. 

Direct inquiries to: Morton A. 


Stenchever, M.D., Professor and - 


Chairman, Department of Obstet- 
rics and Gynecology, University of 
Washington School of Medicine, 
Seattle, Washington 98195. 


= PERINATAL 
FELLOWSHIP: 


The Division of Perinatal Biology, in conjunc- 
tion with the Departments of Gynecology & 
Obstetrics, Pediatrics, Physiology, and B:o- 
chemistry, School of Medicine, Loma Linda 
University, will offer a two-year fellowship 
in research and training in fetal and neo- 
natal biology starting 1 July 1980. Fields of 
investigation include the physiology, bio- 


. chamistry, and pharmacology of the cardio- 
| vascular, pulmonary, renal, and central 


. nervous systems. Emphasis is on both théo- 


_obstetrics/gynecology, pediatrics, or - 


retical and experimental studies. Applicants 
must have completed residency training in 


. anesthesiology. It is anticipated that one 
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year’s credit will be allowed toward the 
subspecialty boards in Maternal-Fetal 


Medicine or Neonatology. Please send cur- 


riculum vitae and bibliography to Lawrence 
D. Longo, M.D., Division of Perinatal Biology, 
School of Medicine, Loma Linda University, 


Loma Linda, California, 92350. 





Perinatal Endocrine 
B Physiologist, 
Using Sheep Model. 


Ph.D., or M.D. Must be able to . 


_ lead team of Pre-Post Doctoral 
.Ph.D.'s or M.D.'s OBTAIN 


OWN GRANT SUPPORT. 


Please write or call: 

John R. Marshall, M.D., 
Professor and Chairman, 
Dept. of Ob/Gyn., 
Harbor/UCLA Medical Center, 
1000 W. Carson St., 

Torrance, CA 


Tele: (213) 533-3564 


UNIVERSITY OF MISSISSIPPI: 
.— .' MEDICAL CENTER 
- MATERNAL-FETAL MEDICINE 


Positions Available For: 
Attending Staff Physician 
and in 
Accredited Fellowship Program. 


- Attending Staff Position; Applicants must be eligible or certified by the 


American Board of Obstetrics and Gynecology. The candidate should be 'n- 
terested in teaching, clinical obstetrics, regionalization and be research 
oriented. Completion of a fellowship in Maternal-Fetal Medicine from an 
approved program is desirable. 


* . Maternal-Fetal Medicine Fellowship: Positions in this accredited 


fellowship program are available beginning July 1, 1980. The program 
involves a two year commitment in clinical and basic research. The Univer- 
sity of Mississippi Medical Center serves as the regional center for ma- 
ternal transport for the entire state as well as having an active obstetric 
service in excess of 4300 deliveries annually. Active research personnel 
and support facilities are available in obstetric endocrinology, infectious 
disease, cytogenetics, and medical complications of pregnancy. Applicants 
must be eligible for or certified by the American Board of DESIRES and 


. Gynecology. 


Interested candidates for either position should send a curriculum vila to; 


John C. Morrison, M.D. i 

Director, Division of Maternal-Fetal Medicine 
_ Department of Obstetrics and Gynecology 

University of Mississippi Medical Center 

2500 North State Street 

Jackson, MS 39216 


A new oral maintenance regimen for 
estrogen replacement therapy 
with minimal endometrial stimulation 
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For prompt, effective relief 
of vasomotor symptoms of 





the menopause with minimal 


endometrial stimulation 





quinestrol) 


Low maintenance dosage 
regimen of Estrovis 

one 100-microgram tablet once a week ( beginning 
two weeks after starting priming regimen of one 
tablet daily for seven days) 


Cut out and mail to: 


p ———————————----------—- 


PES n Offer Expires 6/30 / 
PARKE-DAVIS fler Expires 6/30/81 
Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
Attn: B. Howard 


[] Please send me a free supply of Patient Trial Packs of 
Estrovis* (quinestrol). 

Printed Name of Physician 

Signature of Physician 


——— ————————————————— — 
Street Address 


City State Zip 
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ESTROVIS 


Minimal endometrial 
stimulation at 
recommended dosage 


Studies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 
stimulation. 


Efficacy and tolerance of 
Estrovis'(quinestrol) well 
established 


The therapeutic effectiveness, tolerance, and 
safety of Estrovis have been studied in more thar 
1700 women. Total experience comparing 
?strovis to other synthetic estrogens and 
conjugated estrogens demonstrated a prompt, 
smooth onset of action; a characteristic pattern o 
smooth, downward regression of flushes over 
time...no ups and downs of relief, excellent 


tolerance over lengthy periods of treatment. 





\ distinct metabolic profile 


n vivo studies indicate Estrovis® (quinestrol) is 
Rapidly absorbed 

Stored in fatty tissue as unchanged quinestrol 
(Estrovis) 
‘Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 


shown in a recent 
multicenter study? 


"herapeutic results of double-blind controlled 
itudy of 156 patients comparing Estrovis to 
‘onjugated estrogens and placebo confirmed once 
| week Estrovis regimen as effective as a daily 
egimen of conjugated estrogens (cyclic basis), 
-ommon estrogenic side effects with Estrovis 
:omparable to those with conjugated estrogens, 
lief of flushes obtained more rapidly with 
Estrovis—during first week's priming regimen 
(patient evaluation ) 


er SB, Condrea H, Daane TA, et al: Replacement wi: dm 
1978" for menopausal vasomotor flushes. Obstet Gynecol 51: 


Simple, convenient dosage 


schedule 


lst Day 1 
week E 


Jay 6 


Day 2|Day 3|Day 4| Day 5|I 


ae 










Priming regimen: 
one 100-micro- 


Dav 7 
* 













gram tablet daily 

for seven days. | : 

E CU TAKE NO TABLETS a 
Maintenance 3rd | Day 1 

regimen: one 100- eek Er 

microgram tablet 

weekly thereafter | 4, | Pay 1 

beginning two week 3 

weeks after 

starting therapy. 


Please see brief summary of prescribing 
information on following page. 


ESTROV IS 
(quinestrol) 

The proper dosage 

of the proper estrogen 

for the proper patient 


PARKE-DAVIS 





New 
ESTROVIS 
(quinestrol) 

The proper dosage 

of the proper estrogen 
for the proper patient 


BRIEF SUMMARY 
(Full Prescribing information including references and patient insert are available on request.) 





Federal law prohibits dispensing without prescription. 








WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 
Three independent case control studies have shown an increased risk of endometriakcancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last decade. 

The three case contro! studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose, In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be-discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be assessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases o! undiagnosed persistent 
or seers abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that “natural” estrogens are more or less hazardous than “synthetic” 
estrogens at equiestrogenic doses. 

2. Estrogens Should not be Used During Pregnancy. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethyistiübestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to Rave vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case control study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant whiletaking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 



































DESCRIPTION 

Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 

Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17c-ethynyi- 
estra-1,3,5(10)-trien-17 B-ol. 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform. and ether. 

CLINICAL PHARMACOLOGY 

Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 
uterine end-points in mice, rats and rabbits. 

The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
= of postpartum breast discomfort. 


Estrovis (quinestrol) is indicated in the treatment of: 1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 
4. Female hypogonadism 5. Female castration 6. Primary ovarian failure 

Estrovis (Quinestrol) Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 
Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS 


Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 
4. Undia abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrembophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 
— of breast or prostatic malignancy) 


1. Induction of malignant neoplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent long-term followup of a single physician's practice has mised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 


PD-JA-2858-1-P (12-79) 


2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed 

ret Peels rsen cr M — Fes 2-fold increase fa sana noted in my 
se of ora aceptives the incre isk appeared 

3. Effects similar to those caused by se rd ace ue lead 


used to treat prostatic or breast cancer or postpartum breast engorgement are mor 
lo result in these adverse effects, and, in fact, it has been shown that there is an increased isk of thrombosis ; 
Teceiving wore in for prostatic cancer and women for postpartum breast engorgement. 

a. Thromboembolic disease. It is now well established that users of oral contraceptives have an increased risk of * 
thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and myo: 
infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contras 
users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An inc 
risk of postsurgery thromboembolic complications has also been reported in users of oral contraceptives. If fe 
estrogen should be discontinued at least 4 weeks before Surgery of the type associated with an increased s 


thromboembolism, or during periods of prolonged immobilization, 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of has nov 
found, this does not rule out the possibility that such an increase may be present or that subgroups of women whe 


underlying risk factors or who are receiving relatively large doses of estrogens may have increased risk. estr 
should not be used in persons with active th itis or thromboembolic disorders, and they should not be 
(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use: 
should be used with caution in patients with cerebral vascular or coronary artery disease and only for those in 
estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostat 
breast, have been shown in a large prospective clinical trial in men to increase the risk of nonfatal myocardial infar 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboemboli 

thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma, Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Alt! 

benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have n 

been reported in association with other estrogen or progestogen preparations but should be considered in estrogen 

having abdominal pain and tenderness, abdominal mass, or ic shock. Hepatocellular carcinoma has also 

tim ia z taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs 
nown at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is t 

report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with esti 

use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patien’ 

———— oral contraceptives. For this reason, diabetic patients should be carefully observed while rece 

ogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and 

metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium | 

PRECAUTIONS 

A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreati 

and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, 

should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year wit 

another physical examination being performed. 

2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might be influence 

this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormi 

excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not | 

whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depre: 

should be carefully observed. 

5. Preexi re ip leiomyomata may increase in size during estrogen use. 

6. The pa ist should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice v 

receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, 

medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered 

caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in pati 

with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in wi 

bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The follow 

similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increa 

prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
— . C. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measi 

b |, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG: fret 

concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced respons 

metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentrat 

B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. . 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only v 

clearly necessary 2I many drugs are excreted in human milk. 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder dise 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adw 
reactions have been reported with estrogenic therapy, including oral contraceptives: 

l. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual- 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Cha 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts: Tenderness, enlargeme 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasm: 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic erupti 
Loss of scalp hair, Hirsutism, 5. Eyes ; Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS: Headac 
migraine, dizziness, Mental depression, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydr 
tolerance, Aggravation of porphyria, Edema, Changes in libido. 

ACUTE OVERDOSAGE 


Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children indicate t 
serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in femal 
DOSAGE AND ADMINISTRATION MEC 
For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vagini 
kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: ; 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenat 
schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if | 
therapeutic response is not that which may be desirable or considered optimal. — — are 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued 
promptly as possible. , - 

Attempts to discontinue or taper medication should be made at three to six month intervals. : 
Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropri 
diagnostic measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vagi 
bleeding. 
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Invasive hemodynamic monitoring in critically ill 


pregnant patients: Role of Swan-Ganz catheterization 


RICHARD L. BERKOWITZ, M.D. 
TERENCE D. RAFFERTY, M.D. 


New Haven, Connecticut 


Pulmonary artery flow-directed (Swan-Ganz [SG]) catheters are widely accepted as an integral part 
of the modern management of critically ill patients. Their use permits rational therapeutic decisions 
to be made on the basis of continuously evolving indices of ventricular function. The information 
which may be derived from these monitors and the complications associated with their use are 
outlined. The related reports in the obstetric literature and the authors' 3-year experience are 
discussed. It is concluded that SG catheterization can be of value in the hemodynamically unstable 
parturient patient. (AM. J. OBSTET. GYNECOL. 137:127, 1980.) 


IN 1970 Swan, Ganz, and associates! described the use 
of a balloon-tipped, double-lumen pulmonary arterial 
catheter which has revolutionized the bedside care of 
hemodynamically unstable patients. This device, sub- 
sequently modified in a number of ways, has become 
accepted as an integral part of modern medical and 
surgical intensive care. Its major initial use was the 
continuous monitoring of individuals with acute myo- 
cardial infarction. It has also proved to be a valuable 
guide to fluid management in pulmonary edema and 
shock. Another major use includes the evaluation of 
therapeutic intervention with mechanical ventilation, 
vasoactive drugs, and assisted circulation.” 

To date, pulmonary artery flow-directed catheters 
have received very little attention in the obstetric litera- 
ture. Because of the unique cardiovascular demands of 
pregnancy, especially during labor and delivery, these 
devices may well prove to be particularly useful in the 
management of critically ill parturient patients. 
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The structure and placement of SG catheters 

The catheter is made of polyvinyl chloride. The orig- 
inal model has a small lumen in the wall, which paral- 
lels a single major lumen. A latex balloon with a burst- 
ing volume of 3 ml is placed approximately 1 mm from 
the tip of the catheter and connects via a side hole in 
the shaft to the minor lumen. The major lumen ex- 
tends to an opening at the tip of the catheter.' 

The device can be introduced via percutaneous in- 
sertion into the internal or external jugular, subclavian, 
femoral, or proximal basilic vein. Placement involves 
following the progress of the catheter tip by means of 
continuous pressure monitoring with electronic trans- 
ducers and an oscilloscopic display.? When the catheter 
tip enters the thorax, respiratory fluctuations appear 
on the pressure trace. At this point the balloon is 
inflated and the catheter is advanced. The flow of 
blood carries the inflated balloon through the right 
atrium (RA) and right ventricle (RV) into the pulmo- 
nary artery (PA). As the catheter passes through each 
of these locations, characteristic pressure traces are ob- 
served on the oscilloscope. Once in the pulmonary ar- 
tery the catheter is advanced until the tracing converts 
to that of a pulmonary capillary wedge pressure 
(PCWP) (Fig. 1). When the balloon is deflated a typical 
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Fig. 1. Pressure waves in relation to catheter position from RA 
to pulmonary capillary wedge position. (From Dizon, C. T., 
and Barash, P. G.: The value of monitoring pulmonary artery 
pressure in clinical practice, Conn. Med. 41:622, 1977, pub- 
lished by the Connecticut State Medical Society.) 


PA trace should reappear. The catheter is then secured 
and the position of the tip confirmed by chest x-ray 
film. 

The major modification of this device over previous 
models of right ventricular catheters is the placement 
of the latex balloon at the catheter's distal end. This 
permits rapid and reliable passage into the pulmonary 
artery and minimizes arrhythmias as the catheter 
traverses the RV. The utilization of an oscilloscope 
display makes it possible to introduce the device at the 
bedside without the use of fluoroscopy. 


Pulmonary capillary wedge pressure 


When a SG catheter is resting in a small pulmonary 
artery radicle, inflation of the balloon permits free 
communication of the opening at the tip with the pul- 
monary venous circulation. This, in turn, is an accurate 
reflection of left atrial (LA) pressure.* Comparative 
readings with conventional right ventricular catheters 
which do not have balloons on the tips give identical 
PCWP values. The major difference between these 
devices is that while the conventional catheters must be 
manually advanced and then withdrawn each time a 
PCWP is measured, the SG catheters will float forward 
into the appropriate position by simply inflating the 
balloon. 

The original criteria cited for verification of a true 
wedge pressure were: (1) blood withdrawn from the 
wedge position should be fully saturated with oxygen, 
(2) the PA trace should convert to one resembling that 
of the LA on wedging, and (3) mean PCWP should be 
less than the mean PA pressure.? It has subsequently 
been noted that patients with significant pulmonary 
shunts who require positive end-expiratory pressure 
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(PEEP) may not fulfill the first criterion and conse- 
quently only the latter two are now required. 

PCWP is an important variable for two basic 
parameters of cardiopulmonary function. First, it is a 
direct reflection of pulmonary venous pressure, which is 
a critical factor in the development of pulmonary 
edema.? Second, PCWP is closely related to LA pressure 
which, in the absence of mitral valve disease, reflects left 
ventricular end-diastolic pressure (LVEDP). The pul- 
monary wedge pressure, therefore, provides consider- 
able insight into the functional status of the left ven- 
tricle. 


Central venous pressure (CVP) and PA diastolic 
pressure 


The CVP reflects right ventricular function and sys- 
temic vascular compliance. It has been used for years to 
monitor the relative relationship of blood volume to 
vascular capacity.” However, LV failure and pulmo- 
nary congestion may occur without an elevation of this 
variable. Conversely, patients with high CVP values 
may have no evidence of pulmonary edema. In a study 
of 27 critically ill surgical patients Toussaint and asso- 
ciates? found that CVP provided a reliable assessment 
of PCWP only when cardiopulmonary disease was ab- 
sent. In patients with dissociated right and left ven- 
tricular function, absolute CVP values correlate poorly 
with left-sided filling pressures, and even changes in 
this modality may be misleading.” * 

In many cases pulmonary artery diastolic (PAD) 
pressure is an excellent index of PCWP. However, 
when pulmonary vascular resistance is increased, the 
PAD may significantly exceed pulmonary venous and 
LA pressures. This can occur in association with cor 
pulmonale, pulmonary embolization, pulmonary 
fibrosis, primary pulmonary hypertension, and a vari- 
ety of other conditions. Whenever the PAD-PCWP 
gradient exceeds 8 mm Hg, an increase in pulmonary 
vascular resistance is present.? 


Complications associated with use of SG catheters 


The reported incidence of complications with these 
devices is low. This is partly due to the flexibility of the 
polyvinyl chloride catheter shaft and the protective 
influence of the inflated balloon during placement. 
The most frequent problem seems to be pulmonary 
infarction secondary to undetected wedging in the dis- 
tal pulmonary tree. This can also occur if the balloon is 
kept inflated for excessive periods of time. The infarcts 
are usually small and totally asymptomatic. Swan? 
stated that most are only detectable on close scrutiny of 
preplacement and postplacement chest x-ray films.? A 
serious but uncommon complication is pulmonary ar- 
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tery rupture with massive hemoptysis and death. This 
has been associated with the use of saline instead of air 
for balloon inflation and with maintenance of the 
catheter in situ for periods exceeding one week. 
Unfortunately, PA rupture has also occurred without 
warning in some patients who did not have these ex- 
tenuating circumstances. Therefore, it has been rec- 
ommended that inflation of the balloon be performed 
slowly and stopped immediately when the pressure 
trace changes from a PA to a PCW configuration.? 

Balloon rupture is not uncommon when the catheter 
is left in place for several days or has been subjected to 
many PCWP determinations. The introduction of 0.8 
to 1.5 ml of air into the circulation normally has no 
detectable adverse sequelae.? When the possibility of a 
right-to-left shunt exists, however, carbon dioxide in- 
stead of air should be used to inflate the balloon to 
prevent the possibility of cerebral or coronary air em- 
bolization. Other complications of SG catheter use in- 
clude ventricular arrhythmias. These are usually asso- 
ciated with displacement of the catheter from the main 
trunk of the pulmonary artery into the RV with stimu- 
lation of the endocardium by the unprotected tip. In 
these situations inflation of the balloon may cause the 
tip to be propelled back into the PA or alternatively the 
catheter can easily be pulled back into the RA. Throm- 
bosis of the catheter tip can be clinically significant in 
hypercoagulable patients and in these cases anticoagu- 
lation may be required if long-term monitoring is nec- 
essary.’ Aseptic endocarditis has also been reported? 
Finally, knotting of the catheter is a potential problem. 
If this occurs the device should be gently withdrawn to 
the site of insertion and then removed by venotomy if 
necessary. This complication can be eliminated if at- 
tention is paid to the length of catheter introduced 
prior to obtaining identifiable RV and PA traces. Stan- 
dard maximum figures are available which are depen- 
dent, of course, upon the initial site of venipuncture.’ 
Stiffening of the catheter by the injection of 10 ml of a 
sterile cold solution may facilitate entry into the PA and 
avoid coiling in the RV. 

In a series of 392 critically ill patients undergoing 
intraoperative SG catheterization between October, 
1974, and March, 1976, at the Yale~New Haven Hos- 
pital,' no deaths were caused by the device. Immediate 
complications included cardiac arrhythmias (primarily 
premature ventricular contractions during passage 
through the RV), inadvertent carotid artery puncture 
during internal jugular percutaneous puncture (with- 
out cardiovascular or neurological sequelae), and one 
episode of pneumothorax in a patient with severe bull- 
ous emphysema who had been mechanically ventilated 
for 6 hours before the problem was noted. X-ray evi- 
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Table I. Hemodynamic formulas 





CO = HR x SV (L/min) 


CO 
Cl = ——— i 
BSA (L/min/sq m) 
J 
SVI = SS 





(cc/beat/sq m) 


k. 


M— 


LVSWI = SVI x (BP — PCWP) x 0.0136 (gm/sq m) 





Legend: 

CO - cardiac output 

HR = heart rate 
SV = stroke volume 
CI = cardiac index 

BSA = body surface area 

SVI = stroke volume index 

LVSWI = left ventricular stroke work index 


BP = mean systemic arterial pressure 
PCWP = mean pulmonary capillary wedge pressure 


dence of pulmonary artery embolization which may 
have been related to the presence of the catheter was 
present in 4% of the patients. Positive blood cultures 
were obtained in 5.4% of the cases, most of which could 
not be attributed to the catheter. It should be noted 
that routine prophylactic antibiotic coverage has not 
been recommended for patients undergoing continu- 
ous SG monitoring. 


SG catheter modifications 


The original SG catheter was limited to continuous 
monitoring of PA pressures with intermittent determi- 
nations of PCWP whenever the balloon was inflated. 
Since the initial report, a family of balloon-tipped 
catheters has been developed. The potential of these 
devices includes in vivo oximetry, His bundle elec- 
trocardiography, transvenous cardiac pacing, pulmo- 
nary angiography, and, perhaps most important, ther- 
modilution cardiac output (CO) determination. 

CO measurements are performed with a triple- 
lumen catheter which has a thermister on the tip. In 
addition to lumens for the balloon and catheter tip, this 
device has a lumen leading to a proximal port opening 
into the right atrium. The principle employed by this 
catheter is that net blood flow can be calculated when a 
known quantity of cold solution is adequately mixed 
with the circulation and a cooling curve derived at à 
downstream site. In practice the determinations are 
made by injecting 5 or 10 ml of sterile saline at room 
temperature or 0* C through the proximal port into the 
RA. The thermister at the catheter tip measures 
baseline PA blood temperature and the subsequent 
decline in temperature following the injection. À bed- 
side computer integrates the area under the cooling 
curve generated and calculates the cardiac output? 

The thermodilution method of cardiac output de- 
termination averages over 4 to 10 heartbeats, while the 
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Fig. 2. Graphic illustration of hemodynamic trackir g profile 
used at YNHH. (Reproduced with permission from barash, P. 
G., Chen. Y., Kitahata, L. M., and Kopriva, C. J.: Tae hemo- 
dynamic tracking system: A method of data management and 
guide for cardiovascular therapy, Anesth. Analg 59:169, 
1980.) 

Fick method averages over 2 to 3 minutes? Therefore, 
this method is not only efficient and simple to perform 
and repeat but also inherently extremely accu ate. 


Starling curves and hemodynamic tracking 

During periods of significant stress rapid -hanges 
may occur in cardiovascular parameters. In these cir- 
cumstances sequential observations of hemodynamic 
variables are of critical importance in unstable patients. 
By measuring mean pulmonary capillary wedge pres- 
sure (PCWP), CO, heart rate, and mean arterml pres- 
sure (BP), the cardiac index (CI), stroke volume index 
(SVI), and left ventricular stroke work index (LVSWI) 
can be calculated (Table I). Body surface area BSA) is 
a function of the patient's height and weight and can be 
obtained from standard tables.!! When CO, stroke vol- 
ume, and left ventricular stroke work are divided by 
BSA these variables are expressed as indices (CI, SVI, 


and LVSWI), Because they eliminate the influence of 


large variations in body size, indices are usually prefer- 
able to uncorrected values. 

The Starling law of the heart states that within 
physiologic limits an increase in diastolic cardiac vol- 
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ume results in the stretching of myocardial fibers which 
respond with an increased energy of contraction 
Along with an increase in left ventricular end-diastolic 
volume there is a concurrent rise in left ventricular 
end-diastolic pressure (LVEDP), which reflects the in- 
crease in myocardial tension. When indices of left ven- 
tricular work are plotted against measurements of 
LVEDP, a Starling curve is generated. 

In 1964, Ross and Braunwald" performed left ven- 
tricular catheterizations on 18 individuals with varying 
degrees of cardiac compromise. Cardiac output was de- 
termined by the indicator dilution method. LVSWI was 
plotted against LVEDP as afterload was increased with 
an infusion of angiotensin IL. Three different groups 
were identified according to their performance in re- 
sponse to the infusion. In patients without significant 
disease the ventricular function curves exhibited steep 
ascending limbs with large increases in stroke work oc- 
curring in association with relatively small elevations of 
LVEDP. In contrast, the patients with significant car- 
diac disease had plotted curves which either were flat 
(i.e., small changes in LVSWI associated with large in- 
creases in LVEDP) or exhibited descending limbs. 
Prior to the infusion of angiotensin many of these pa- 
tients had comparable LVEDP and LVSWI values de- 
spite markedly differing responses when afterload was 
subsequently increased. This work, therefore, con- 
firmed earlier studies on animals and demonstrated 
that hemodynamic deterioration in association with 
cardiac stress cannot necessarily be predicted by values 
obtained during a basal state. 

At the YNHH, utilization of a ventricular function 
graph, based on the work by Ross and Braunwald, is 
currently a routine part of the intraoperative and post- 
operative management of critically ill patients (Fig. 2). 
The only modification of the original graph is to use 
PCWP values instead of direct LVEDP measurements 
for the abscissa. Holub and associates? have shown that 
it is possible to easily perform instantaneous hemody- 
namic evaluation in depth at the bedside. By means of a 
programmable hand-held calculator, ventricular func- 
tion curve determinations can rapidly be generated 
from data obtained via a thermister-tipped SG catheter 
and a sphygmomanometer or arterial pressure line. 
When these are sequentially plotted, evolving re- 
sponses to rapidly changing hemodynamic stresses can 
be followed with precision. Group I values represent 
normal cardiac activity while those of groups II and 
IHH, respectively, indicate mild and marked depression 
of ventricular function. A hemodynamic tracking 
profile, therefore, permits an ongoing evaluation of 
cardiac function and allows therapeutic intervention to 
be initiated prior to clinically obvious deterioration. 
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This type of monitoring also provides objective evi- 
dence of the effectiveness of both prophylactic and 
therapeutic manipulations. It has obvious applicability 
to the critically ill pregnant patient during labor and 
delivery. 


Swan-Ganz catheters in the pregnant patient 


Despite their limitations, the various techniques em- 
ployed prior to the introduction of SG monitors have 
generated a great deal of valuable knowledge about 
hemodynamics in the normal pregnant patient. Excel- 
lent reviews by Kerr'® and Metcalfe and Ueland” 
summarize the relevant accumulated data. The family 
of flow-directed PA catheters provides superb investi- 
gational tools to further unravel maternal cardiovascu- 
lar adjustments to complicated pregnancy, labor, and 
delivery. 

The small number of reports in the obstetrics litera- 
ture to date are mostly limited to studies performed in 
seriously ill patients. Two studies from Denmark, how- 
ever, provide Swan-Ganz data on normal first-trimester 
elective abortion patients. In the first series"? PA, 
PCWP, and CO measurements were made in unanes- 
thetized, sitting patients before and after intravenous 
infusion of prostaglandin Fy, at 100 ug/min and then 
at 300 wg/min. In the second series? nine healthy, 
anesthetized patients had the same parameters mea- 


sured before and after intravenous bolus injections of 


oxytocin and methyl ergometrine. 

In 1977, two separate case reports appeared in the 
American literature in which SG catheters were used in 
the management of pregnant patients. In the first 
case? a 22-year-old severely toxemic patient was found 
to have abruptio placentae at the time of cesarean sec- 
tion. During the operation she was also noted to have 
3,500 ml of ascites in the peritoneal cavity. Postopera- 
tively she had x-ray evidence of pulmonary edema and 
an SG catheter was passed. Cardiac output was mea- 
sured with indocyanine green. Plasma volume was es- 
timated with IHSA R5. Data obtained 12 hours post 
partum revealed an elevated PCWP (24 mm Hg), a 
decreased plasma volume index (23.7 ml/kg), and a 
markedly decreased Cl (2.8 L/min/sq m). The patient 
was treated with an infusion of colloidal fluids and in- 
jections of furosemide. The only other central data pre- 
sented are a set of values obtained 36 hours after deliv- 
ery. These reveal a reduction in PCWP (12 mm Hg), an 
increase in plasma volume index (30.7 ml/kg), and a 
further reduction in cardiac index (2.4 L/min/sq m). 
Pulse rates of 120 and 132 bpm at 12 and 36 hours post 
partum as well as diminished SV Is (23 and 18 ml/beat/sq 
m, respectively) were recorded. These data indicate that 
this patient had significant compromise in cardiac func- 
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tion. The LVSWI and PCWP values fall into Group H 
on the modified Ross-Braunwald graph. Data generated 
from studies at YNHH suggest that this is not a frequent 
finding in association with severe toxemia and may rep- 
resent an unrelated primary cardiac problem in this 
patient. The important point, however, is that the 
sophisticated data generated by the flow-directed pul- 
monary artery catheter make the central hemodynamics 
of this complex case more comprehensible. 

The second case report, from 1977,?! involved a pa- 
tient who sustained an amniotic fluid embolus during 
induction of labor for a dead fetus at 44 weeks’ gesta- 
tion. A CVP catheter inserted shortly after the event 
permitted aspiration of blood from the RA which re- 
vealed lanugo and fetal squames on smear. The patient 
was delivered by cesarean section and was maintained 
postoperatively on a ventilator. An SG catheter placed 
at this time revealed the following values: mean PA 
pressure (PAP), 20 mm Hg; PCWP, 14 mm Hg, and 
CO, 5.8 L/min. Eight hours later urinary output de- 
creased and recorded values were PAP, 27 mm Hg. 
PCWP, 19 mm Hg, and CO, 4.5 L/min. A diagnosis of 
left ventricular failure was made, the patient was 
rapidly given digitalis and treated with a small dose of 
furosemide. Two hours after the last dose of digitalis 
the PAP was 17 mm Hg; PCWP, 5 mm Hg; and CO, 5.6 
L/min. The patient was kept on a maintenance regi- 
men of digitalis. She made an uneventful recovery and 
was discharged on the tenth postoperative day. 

In 1978, Midwall and associates? published a case 
report of a patient with Eisenmenger complex who was 
monitored during labor and delivery with a SG cathe- 
ter. In addition to measuring PA pressures these au- 
thors measured the ratio of pulmonary to systemic 
blood flow (Q,/Q,) and were able to demonstrate be- 
neficial effects from oxygen administration and epi- 
dural anesthesia. 

Paust and Reddy? published a review of four 
obstetrics cases in which SG catheters were used. Two 
of these women were eclamptic and one of them also 
had abruptio placentae. The latter patient developed 
noncardiogenic pulmonary edema with a PCWP of 12 
mm Hg. The third patient had abruptio placentae with 
severe disseminated intravascular coagulation. The 
catheter was used to guide volume replacement in this 
case. The last patient had rheumatic valvular heart dis- 
ease and pre-eclampsia. She became oliguric secondary 
to hypovolemia and responded favorably to infusions 
of both crystalloid and colloid solutions. While rich in 
clinical details, this report did not provide much m- 
formation about the central data generated by the SG 
catheters which were used. 

Goodlin and associates” state that the SG studies in 
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their institution on “Group A women with severe EPH 
gestosis” (young primigravid patients with eclampsia) 
revealed that these patients sometimes had exceedingly 
high COs, low to normal CVPs, high PCWPs, and low 
colloid osmotic pressures. The reference cited indi- 
cated that this report was “in preparation.” 

Benedetti and associates? recently presented obser- 
vations on seven patients with severe pre-eclampsia 
monitored with SG catheters during early labor («4 
cm) and the early puerperium (1 to 2 hours after deliv- 
ery). When compared during these periods the follow- 
ing variables showed no significant differences: heart 
rate, CO, stroke volume, PAP, PCWP, CVP, mean ar- 
terial pressure, systemic vascular resistance, and pul- 
monary vascular resistance. The authors noted that CO 
and stroke volume in severe pre-eclampsia are elevated 
during early labor to levels ordinarily seen in the early 
puerperium in nontoxemic patients. 


Experience at YNHH 


During the past 3 years SG catheters have been used 
in over 20 critically ill pregnant patients at the YNHH. 
They were used in a variety of unrelated clinical situ- 
ations, and, in addition, two groups, consisting of car- 
diac and severely hypertensive patients, were prospec- 
üvely monitored during labor and delivery. In the 
study groups the SG catheter was utilized as an investi- 
gational device in addition to being a tool to assist in 
management decisions. 

Three different types of problems in obstetrics pa- 
tients where SG monitoring facilitated management 
have been described in detail?9 The first case was a 
20-year-old eclamptic patient at 32 weeks of gestation 
who was delivered vaginally after an 8% hour induc- 
tion of labor. She received 7 U of whole blood, 2 U of 
fresh frozen plasma, and 8 U of platelets for a 
postpartum hemorrhage and then developed frank 
pulmonary edema. SG data revealed the PAD to be 10 
mm Hg and the PCWP to be 5 mm Hg, values compat- 
ible with a noncardiogenic pulmonary edema. A pre- 
sumptive diagnosis of leukoagglutinin transfusion re- 
action was made and the patient responded to oxygen 
by face mask, diphenhydramine, and a course of 
aminophylline and hydrocortisone. 

In the second case, a 44-year-old, grand multiparous 
patient had a New York Heart Association (NYHA) 
Class III cardiac condition secondary to a cardiomyo- 
pathy of unknown etiology. She had an uneventful 
labor following induction at 37% weeks and was deliv- 
ered vaginally of a 2,720 gram fetus. Following delivery 
the PCWP rose from a resting value of 9 to 33 mm Hg 
over a 10-minute period. This was felt to be premonit- 
ory of incipient cardiovascular collapse. The sensory 
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level of the epidural anesthetic was pushed from T8 up 
to T4 with 6 ml of 0.5% Bupivacaine and the increased 
sympathetic blockade was associated with a return of 
the PCWP to 11 mm Hg. Following hemodynamic sta- 
bility, a postpartum tubal ligation was performed. Four 
hours after delivery the PCWP insidiously rose to 34 
mm Hg along with an increase in pulse and blood pres- 
sure as the effects of the peridural anesthetic wore off. 
The patient was treated with morphine sulfate and 
furosemide with a return of the PCWP to 10 mm Hg in 
| hour. She was monitored with the SG catheter for an 
additional 48 hours and subsequently had an unevent- 
ful postpartum course. She was discharged 10 days 
after delivery on a regimen of digoxin, furosemide, 
and hydralazine. 

In the third case a 21-year-old primigravid woman 
had Wolff-Parkinson-White syndrome. She had a his- 
tory of several episodes of prolonged supraventricular 
tachycardia with rates of 240 to 270 bpm. The majority 
of these episodes had resolved with procainamide but 
the most recent one had required overdrive pacing by 
means of an intravenous catheter passed via the femo- 
ral vein. The patient had an uneventful pregnancy and 
presented in spontaneous labor at 39 weeks. A SG 
catheter with atrial pacing electrodes was placed at the 
ume of her admission. This device provided the poten- 
tial for overdrive pacing of arrhythmias as well as for 
measurement of PA and PCW pressures. The patient 
had an uneventful labor and was delivered vaginally of 
a 4,270 gram infant. She remained in sinus rhythm 
throughout labor and delivery. The catheter was re- 
moved 12 hours after delivery and the patient was dis- 
charged on the third postpartum day. 

Other unusual cases in which the SG catheter was 
useful in patient management include a woman who 
was maintained on a ventilator for 3 weeks during the 
third trimester for treatment of adult respiratory dis- 
tress syndrome secondary to severe influenza-related 
pneumonia. After being successfully weaned from the 
respirator this patient was delivered vaginally of a 
healthy 2,540 gram infant at 35 weeks. Another woman 
who required a total of 59 U of blood in association 
with the operative delivery of an abdominal pregnancy 
at term was observed in the surgical intensive care unit 
with a flow-directed PA catheter. She suffered multiple 
complications including acute tubular necrosis and 
rupture of the sigmoid colon with diffuse intraperito- 
neal abscess formation but survived and was dis- 
charged after 24 months in the hospital. 

Central intravascular pressures and indices were 
monitored in six patients with valvular or myopathic 
cardiac diseases. Analysis of data systematically col- 
lected during labor and delivery in five NYHA Class I 
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patients revealed ventricular function consistent with a 
hemodynamically uneventful course. We have con- 
cluded that such patients do not require prophylacuc 
invasive monitoring when undergoing an uncompli- 
cated delivery. The sixth patient in this group was the 
NYHA Class IH parturient with a cardiomyopathy de- 
scribed above. In her case the presence of the SG cathe- 
ter allowed early detection of the loss of cardiac reserve 
and provided objective evidence of the effectiveness of 
therapeutic manipulations. 

A group of patients with severe pregnancy-induced 
hypertension were monitored with SG catheters during 
labor and delivery. All had admission blood pressure 
values in excess of 170/120 mm Hg and proteinuria 
(3+ to 4+). The data from this series are being analyzed 
and will be presented in a forthcoming publication. 


Conclusions 


The flow-directed pulmonary artery catheters devel- 
oped by Swan, Ganz, and co-workers have made bed- 
side monitoring of central hemodynamic fluctuations a 
reality. The low incidence of serious complications and 
the value of the information made available by these 
devices have made them an integral part of the modern 
management of critically ill medical and surgical pa- 
tients. Their use permits rational therapeutic decisions 
to be made on the basis of continuously evolving objec- 
tive data. 
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During the second half of pregnancy patients have 
markedly elevated blood volumes and COs. They also 
have major alterations in cardiac preload caused by 
positional changes of the gravid uterus relative to the 
inferior vena cava. Labor and especially delivery cause 
major increases in intravascular volume and place 
further demands on the heart. Postpartum fluid shifts 
are significant and take several days before stabilizing. 
When cardiac function is compromised or other factors 
place unacceptable burdens on the cardiovascular sys- 
tem, these additional stresses of pregnancy may be- 
come overwhelming. The hemodynamically unstable 
obstetrics patient, therefore, is an ideal candidate for 
accurate central monitoring, especially during labor 
and delivery. 

Rapidly evolving knowledge concerning care of the 
critically ill patient has made intensive care medicine an 
established subspecialty. In the opinion of the authors 
the ideal team for the management of hemody- 
namically unstable obstetrics patients is a perinatologist 
and an intensive care unit specialist. When this type of 
expertise is pooled, the appropriate utilization of SG 
catheterization should improve survival for both the 
mother and her fetus. In addition, these catheters may 
be expected to provide insight into the hemodynamic 
complexities accompanying some types of obstetric di- 
sasters. 
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Tell your pathologist: 
National 


Fellowship in © Direct l 


Reproductive MET 
Medicine | Eliminates Fluctuations 





The National Institute of Child Health and Human 
Development, in conjunction with the Uniformed 
Services University of the Health Sciences offers a 
fellowship program for subspecialty training in 
gynecologic endocrinology and infertility. This two or 
three year program is open to physicians who have 
completed a residency in Obstetrics and 
Gynecology, and has been approved by the Division 
of Reproductive Endocrinology, American Board of 
Obstetrics and Gynecology. 


The first year of training emphasizes patient care and 
clinical investigation. For six months the Fellow 
directs a full-time Infertility and Gynecologic Endo- 
crinology Service at the Walter Reed Army Medical 
Center and participates in medical student and 
resident education as an instructor for the U.S.U.H.S. 
During the alternate six month period, the Fellow 
undertakes primary patient care responsibility on the 
endocrinology wards and out patient clinics at the 
.N.LH. Clinical Center. The remaining one or two 
years are utilized to develop laboratory research 
skills necessary for independent investigation of 
reproductive physiology. An extraordinary range of 
laboratory facilities is available, including an active 
program utilizing nonhuman primates. 


BEEN Free Estriol by 
A competitive salary is available for candidates ms A >i [12511 
qualifying for appointment in the Commissioned Direct RIA | [I 


Corps, United States Public Health Service. A 
portion of the salary is tax exempt. Moving and travel 


expenses are paid and health care is free. 


: Does not vary in late pregnancy. 
For further information contact: 


More practical than all other laboratory tests 


Civilians: Military: a 
: for fetal well-being. 
Gere S. diZerega, M.D. LTC Thomas A. Klein, M.D. | 
Pregnancy Research Chief, Gynecologic | Rapid unambiguous direct assay of 
Branch Endocrine infertility | unextracted samples. 
Building 18, Room 101 Service 
National Institutes of OSC Box 346 | a 
Health Walter Reed Army | No Metabolites 
Bethesda. Medical Center No Variable Nonspecific Binding 
Maryland 20205 Washington, D.C. 20012 
301-496-5541 202-576-1201 


ie IMMUNALYSIS 
AN NIH ASSOCIATE TRAINING PROGRAM -ad 


An Equal Opportunity Employer 1707 Gardena Avenue 


P 
Glendale, CA 981204 








In vivo evaluation with careful | 
attention to methodologic detail . 


In a study of 46 women, each under- which occur during intercourse. 
going a series of 20 tests, ENCARE* Semen specimens were injected intra- 
was shown to have a high overall rate vaginally; and for each test, three 

of spermicidal effectiveness at vary- — vaginal aspirates were obtained to 
ing time intervals following insertion. evaluate sperm motility. Any test 
Coital activity was simulated with the which revealed sperm having any 


aid of a dildo, thus duplicating degree of motility was considered a 
effects of vaginal expansion and dis- failure. Pe ne are 
persal of contraceptive material Pic opine reni D smultoci coral delhi, Fat and Sieni. Aug AV. 


Simplified safety 

Uncomplicated by hormonal probiems or significant 
risks of uterine-rejection, perforation, or excessive 
bleeding. 


Simplified effectiveness 


Each ENCARE vaginal insert contains nonoxynol 9 in a 
premeasured, foaming suppository to encourage 
patient compliance. ENCARE is not as effective as 
the pill or IUD in actual use, but is approximately as 
effective as vaginal foam contraceptives. 


Simplified application 

Not messy, and requires no unwieldy apparatus to 
wash after use. (It is essential to inset ENCARE ten 
minutes before intercourse, and to follow 

procuct instructions.) 


Precautions 


For patients in whom pregnancy is contraindicated, the 
contraceptive program should be individualized by 
the physician. As ENCAKE effervesces there may be a 
sensation of warmth; this should not be cause for con- 
cern. Allergic reactions and/or irritation have been 

o f i l reported by some users of all nonoxynol 9 containing 
PANTS DM PR D E s VE If this occurs, product use 


ENCARE 


Birth control, 
simplified. 
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Tests in which all sperm immotile 


Note: These numbers represent spermicidal activity 
oniy and are not to be compared with ratings ob- 
tained from use-effectiveness studies. 5permicidal 
activity of ENCARE was diminished when coitus was 
simulated in the female superior position and signifi- 
cantly diminished at time intervals outside the usage 

instructions (affer 60 minutes) Therefore, tne impor: pouce CE 

tance of reading and following directions carefully Manufactured by Norwich-Eaton Pharmaceuticals 

should be emphasized. Division of Morton-Norwich Products, Ine., Norwich, N Y. 43845 NRT-O24 


















“Nonspecific’’ vaginitis 

...Often masked by previsit and routine douches, 
candidiasis and trichomoniasis:' | 

... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


I. Fleury, EJ; Obstet. Gynecol News 12:125, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
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Brief Summary of Prescribing Information 
LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets. USP? See section under 
specia! Notes on Administration and How Supplied 
DESCRIPTION 
Loestnn 15/30 Products are progestogen-estrogen combinations 
INDICATION AND USAGE 
Lcestrin 1 5/30 Products are indicated for the prevention af pregnancy in women who elect to 
uSe orai contraceptives 

in cimical trials with Loestin 15/30 involving 17 139 therapy cycles, there was a pregnancy 
raie 010.49 per 100 woman years. 
Dose-reiated risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose ot estrogens in oral contraceptives and the risk of 


thromboembolism Hos prudent and in keeping with good principles of therapeutics ta mimmize 
exposure to estrogen The oral contraceptive prescribed for any given patient snould be that 


product which contains the least amount of estrogen thats compatible wih an acceptable 
pregnancy rate and patient acceptance. 
CCNTRAINDICATIONS 
. Thrombophlebitis or thromboembolc disorders 
A past history of deep-vein thrombophiebitis 
. Cetebral vascular or coronary artery disease 
Known of suspected carcinoma of the breast 
5 Known of suspected estrogen-dependent neoplas.a 
6 Undiagnosed abnormal genital bleeding 
7 Known ot suspected pregnancy (See No 5 under WARNINGS 1 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased nsk of several serius 
conditions including thromboembolism, stroke. myocardial infarction, hepatic adenoma. 
gariibladder disease. and hypertension Practitioners prescribing orat comtacephves 
should be familiar with the following information relating to these risks 


or thromboemboahc disorders 


4 Cal Ad ed 







Cerebrovascular disorders: in à collaborative study in women with and without predisposing 
Causes, t was estimated that the risk of hemorrhagic stoke was 2 0 times greaterin users than 


Myocardial infarction: An increased risk of myocardial infarction associated with orat 
contraceptives has been reported confirming a previously suspected associa 
Studies found that the greater the number of underlying risk factors (cigarette smoking. 
hypertension, hyperchotesterolemia, obesity diabetes history of preeclamphic toxemial for 
Coronary artery disease, the higher the risk of devetoping myo jn. fegardiass of 
whether the patient was an oral contraceptive useror not Oral contraceptives however were 
found to be a clear additional risk factor 

it hes been estimated that users who do nol smoke ísmoking is considered a maior peds. 
posing condition to myocardial infarction! are about twice as bkely to have a fatai myocardial 
infarction as nonusers who do not smoke Oral contracept ve users who are sm nave 
about a hvefoid increased risk ct fatai infarction compared to users who de Gut 
about a tenfold to twelvefold increased nsk compared to nonusers who dono? 
amourt of smoking is alsoanimportant factor 
Risk of dose: In an analysis of data. British investigators concluded that the risk of throm. 

! genusedin 


factor involved 
Estimate of excess mortality from circulatory diseases: The tisk of diseases of the ciucula- 
tory system is concentrated in older women. in those with a long duration cf us 
rette smokers. 

A study of avaiable data from a variety of sources concluded that the mostably associated 
with aii methods of birth control is low and below that associated with childbirth with the 
exception af oral contraceptives in women over 40 who smoke 

The rsk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increasas with age after approximatety age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia obesity diabetes, or history of preeciamptic 
toxemie. and especially by cigarette smoking 

The physician and the patient should be alert to the earliest manifestations of thramboem- 
beig and thrombotic disorders Should any occur or be suspected, the drug should be 
discontinued immediately 

A fourfold to sixfold increased risk of postsurgery thtombcembolic complications has been 
reported in users (If Teasibie oral contraceptives should be discontinued at leas! Weeks 
before surgery of a type associated with an increased nisk of th'omboembotism of prolonged 
immobikzation 

2 Ocviar lesions Neuto-ocular lesions, such as optic neuntis or retinal thrombosis have 
been associated with the use of oral contraceptives Discontinue the oral contraceptive if there 
iS unexp'ained sudden or gradual, partial. or complete loss of vision: onset of proptoss ar 
dipiopia papilledema, or rehinai vascular lesions 

3. Carcinoma Long-term continuous administration ol estrogen in certain animai species 
increases the frequency of carcinoma of the breast cervix, vagina. and liver 

in humans, an increased usk of endometrial carcinoma associated with the ps 
exogenous estrogen in postmenopausal women has been reported However t 
evidence suggesting increased msk of endometrial cancerin users of convention 
hon or progestogen-oniy oral contraceptives 

Studies found no evidence cf increase in breast cance: 






























ceptives Ciose clinical surveiiance of users 1$, nevertheless, essential In cases ot un- 
diagnosed persistent of recurrent abnormal vagina! bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer or 
who have breast nodules, fibrocystic disease. or abnormal mammograms, shouid be monitored 
with particular care. 

4. Hepatic Tumors Benign hepatic adenomas have been found to be associated with oral 
contraceptives Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness. abdominal mass. or shock 

A few cases of hepatocellular carcinoma have been reported in women taking otaí contra- 
ceptives, The relationship of these drugs to this type of malignancy is not known at this time 

5. Usage in or immediately Preceding Pregnancy. Birth Detects in Otfspung and Malianancy in 
Female Of'spring: During early pregnancy. female sex hormones may seriously damage the 
offspring 

An increased risk of congenital anomalies including heart defects and umb defects has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abcrtuses from women who become pregnant soon after ceasing oral contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missec two consecutive menstrual periods. ifthe patient has not adhered to the schedule. 
the possibiity of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled oul If pregnancy s con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisabiit y of 
continuation of the pregnancy should be discussed 








54 










Women who discontinue orai contraceptives with the intent of becoming pregnant should 
use anaternate form of contraception for a period of time before attempting to conceive 

Admiristration of progestogen-oniy or progestogen-estrogen combinations to induce 
withdrawal bieeding should not be used as a test of pregnancy. 

6 Gailoiaager Disease Studies report an increased tisk of surgically confirmed galibladder 
üisease m users of oral contraceptives 

7 Carbohydrate and Lipid Metabotc Effects Because decreased glucose tolerance has been 
Observec in a significant percentage of patients, prediabetic and diabetic patients should be 
Catetuily observed while receiving oral contraceptives 

An increase in tralycendes and total phospholipids has been observed. 

8 Elevated Blood Pressure. An increase in blood pressure has been reported in patients 
recemwing orat contraceptives The prevalence in users increases with longer exposure. Age is 
also strongty correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more tikely to develop etevation of blood pressure. 

9 Heaüache Onset or exacerbation of migraine or development of headache of a new 
pattern wich is recurrent, persistent or severe, requires discontinuation of oral contraceptives 
10 Bleeding irregutabties Breakthrough bieeding. spotting. and amenorrhea are frequent 
reasons fcr patients discontinuing oral contraceptives, in breakthrough bleeding, nonfunctional 
causes should be borne in mind In undiagnosed abnormal bieeding from the vagina, adequate 

chagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
Without regular cycles should be advised that they may have a tendency to remain anovulatory 
orta become amenorrheic after discontinuation of oral contraceptives. 

!! Ectogic Pregnancy Ectopic as well as intrautenne pregnancy may occur in contraceptive 
fautes 

!2 Breast Feeding Oral contraceptives may interfere with iactation Furthermore. a small 
traction of (he normona! agents in orat contraceptives has been identified in the mdk of mothers 
facerving tnese drug 
PRECAUTIONS 

t Acomotete medic ai and family history should be taken phor to the initiation of ora! 
contraceptives. The pretreatment and penodic physical examinations should include specia 









relerence tà blood pressure. breasts. abdomen and pelvic organs including Pspamcoila 
smear and relevantlaboralory tests Asa general rule. oral contraceptives shouid not be 


prescribed for longer than one year without another examination 
Z Preexisting utenne ig@iomyomata may increase in size 
3 Patients with a history ot psychic depression should be carefully observed and the drug 
scantinued f depression recurs 1o a Serious degree. 
4 Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with caretul monitoring in patents with conditions which might be aggravated 
5 Patients with a past history ofiaundice gunna pregnancy have an increased risk of 











recurrence of jaundice i iaundice develops. the medication should be discontinued 

6 Stetcid hormones may be pootly metabolized and should be administered with caution in 
patients wit impased kver function 

7 Users may have disturbances in normal tryptophan metabolism, which mas resuitin a 


relative pyridoxine deficiency 
5 Serum folate levels may be depressed 
3 The patnologist shouid be advised of orat contraceptive therapy when relevant specimens 
are submitted 
10 Certain endocune and kve 
ia! increased sutfobromophth 
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function tests and blood components may be affected 
alein retention. (b) Increased prothrombin and factors VH, Vif, 
iX, and X. decreased antithrombin 3; increased norepinephnine- induced platelet aggregabibily 
£i increased thyroid binding globulin (TBG) ieading ta increased Citcolating total thyroid 
hormone (d) Decreased pregnanediot excretion (e! Reduced response to metyrapone test. 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rfampin and an association has been suggested with 
5arbiturates, phenyibutazone, ohenytom sodium. and ampicihn 
ADVERSE REACTIONS 
An increased ask of the folowing senous adverse reactions has been associated with ora! 
contraceptives 

Trhrombophiebitis. Puimonary embolism. Coronary thrombosis: Cerebral thrombosis; 
Cerebral hemorrhage, Hypertension: Gallbiadder disease: Benign hepatomas. Congenital 
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anomates. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives. although additional conhirmatory studies ate needed Mesenteric thrombosis, 
Neuro ocular esians, eg retinal thrombosis and optic neuritis. 

The followir g adverse reactions have been reported in patients receiving oral contraceptives 
and ate believed ta De drug related. Nausea and/or vomiting. usually the most common 
adverse react.ons occutin approximately 10 percent or less of patients during the first cycie. 
Other reactions. as a general tule. are seen much less frequently or only occasionally gastroin- 
testinal symptoms. breakthrough bleeding. spotting. change in menstrual flow. dysmenor- 
thea. amenormea during and aller treatment. temporary infertiity after discontinuance of 
iregt ment. edema, chioasma or melasma. breast changes, change in weight: change in 
cervical erosion and cervical secretion possibie diminution in iactation when given immed, 
ately post partum, cholestatic jaundice migraine increasein size of uterine leiomyomata. rasn 
(atiergic), mentai depression, reduced Toterance to carbohydrates, vaginal candiciasis. 
change in cornea! cutvature, intolerance to contact lenses 

The tollawing adverse reactions have been reported and the association has been neither 
confirmed nor sefuted 

Premenstrual ike syndrome. cataracts. changes in libido. chorea, changes in appetite, 
cyshis like syndrome, headache. nervousness, dizziness: hirsutism. loss of scalp hav. 
erythema mutltiforme, erythema nodosum. hemorrhagic eruption, vaginitis, porphyria 
Special Notes on Administration 
Loestun 16/40 11 & mg norethindrone 
USP) — Menstruation usually begins two of 
hfth day after discontinuing medication 

LOestrn : 5/30 — Menstruation usually begins two or three days, but may begin as iate as 
the fourth or fifth day after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 15/30 is not a good cycac regula- 





etate and 30 mcg etmny! estradiol tablets, 


aceta 
three days but may begin as late as the fourth or 


tor There are patients whose inherent hormone balance wil require larger amounts of estrogen 
than that contained in Loestrin 13/30 to achieve cyclic regulanty These patients experience 
altered bieeding patterns. which da not conform to treatment schedules 

The physician shouid be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic Cause. and appropriate diagnostic measures should be taken if the 
bleeding persists Gr continues after changing to a higher estrogen-content product. 

Alter several months. Dieeding may be reduced to a virtual absence: reduced flow may be a 
resuit of medicat.on and not indicative of pregnancy 
HOW SUPPLIED 
Loestnn 1 5/30 :s available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg ot norethindrone acetate and 30 mca of ethiny! 
estradic! Each brown tablet contains 75 mg ol ferrous fumarate Avadable in packages of five 
compacts and packages of five retis. 

Loestnn 1£:90 1s avadabie in compac 
contains 15 mg of norethindrone acetate an 
ages of ive compacts and packages of fiver 
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IN BRIEF 


This section is suitable for reporting results of therapeutic trials, descriptions of 
new procedures or instruments, and case reports which illustrate a principle. Re- 
ports should be limited to seven hundred words and two references. Use of an 
illustration or table requires a proportionate reduction in total words. 





Jr?-mediated hemolytic disease of the 
newborn infant 


LARRY R. ORRICK, M.D. 
STEVEN H. GOLDE, M.D. 


| Department of Obstetrics and Gynecology, Tripler Army 
Medical Center, Tripler AMC, Hawan 


— Tue JR? ERYTHROCYTE antigen occurs with a very 
high frequency in the general population. Stroup and 
Macllroy' first reported sensitization to the Jr* antigen 
in 1970 and screened 11,000 donors in the United 
States without detecting a single Jr*-negative indi- 
vidual. Macllrov and Stroup subsequently evaluated 
more than 18 patients with anti-]r* antibody, and al- 
most half were Japanese. In the Japanese population 
studied by Nakajima and Ito,” 19,298 individuals were 
screened for Jr? antigen. The incidence of Jr*-negative 
persons was 0.03%. These authors described the only 
case reported to date of hemolytic disease of the 
newborn infant associated with [r? sensitization. The 
affected offspring had a strongly positive direct ant- 
globulin titer and required phototherapy for hyperbili- 
rubinemia. Recently we encountered a sensitized Jr?- 
negative patient and herein describe the management 
and outcome of the pregnancy. 


A 35-vear-old patient of Japanese ancestry, gravida 5, para 
4, was noted on initial prenatal antibody screening at 10 
weeks’ gestation to have a weakly reactive IgG antibody sub- 
sequently identified as anti-]r?. Initial antibody titers at 27 
weeks’ gestation were negative with respect to saline and al- 


The views expressed herein are those of the authors and do 
not necessarily reflect the views of the United States Army or 
the Department of Defense. 
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bumin titers; Coombs and Ficin (enzyme) Coombs titers were 
positive at < 1:1 and 1:4 dilutions, respectively. | 

An initial amniocentesis for genetic screening performed at 
17 weeks’ gestation resulted in a normal male karyotype. Five 
amniocenteses were performed for determination of bilirubin 
between 27 and 37 weeks’ gestation. The bilirubin value was 
initially in che low area of zone II at 27 weeks (A optical den- 
sity at 45€ nm = 0.147) and fell to zone Į at 37 weeks (A 
optical density at 450 nm = nondetectable). 

A male infant, with Apgar scores of 7 and 9, blood type A+, 
weighing 3,400 grams, was delivered spontaneously at 40 
weeks’ gestation. The infant appeared to be of term gestation 
bv clinica! parameters, and the initial physical examination 
was unremarkable; there was no hepatosplenomegaly. icterus, 
or jaundice. At 24 hours of life the infant was visibly jaundiced 
with a total serum bilirubin value of 10.5 mg/100 ml. Total 
protein and hematocrit values were 5.4 mg/100 ml and 50%, 
respectively. Phototherapy was initiated, and bilirubin de- 
terminations remained at 10 mg/100 ml through the third day 
with a hematocrit 54% to 55% and total protein at 5.4 gm/100 
ml. Initial cord blood antigen/antibody studies with Ficin- 
treated cells revealed an anti-]r? antibody with comparable 
specificity to maternal serum antibody. 

The present case represents the second documented 
report of anti-]r*-mediated hemolytic disease of the 
newborn infant. Tritchler? described a Jr?-sensitized 
pregnant patient who was monitored with serial am- 
niocenteses and had an elevation in bilirubin. The in- 
fant was delivered at 35 weeks for presumed distress on 
the basis of elevated amniotic fluid creatinine. Hyper- 
bilirubinemia developed in the neonate; however, no 


]r? incompatibilities could be demonstrated in the 


newborn infant. Bilirubin measurements peaked at 8.2 
mg/100 ml at 2 days of life, and the hyperbilirubinemia 
was attributed to prematurity. In the present instance, 
and in the case reported by Nakajima and Ito, the 
anti-]r? antibody detected in cord blood studies was 
best demonstrated by the Ficin antiglobulin technique. 
The two cases reported have both resulted in minor 
hemolytic manifestations. However, antenatal amniotic 
fluid assessment of fetal well-being in utero is probably 
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prudent at the present time due to the relative lack of 


reported clinical LE with this antigen/antibody 
system. 

The antibody titers in maternal sera are similar to the 
findings of Kendall! who reported on a case in which 
anti-Jr* antibody did not react in saline or albumin sys- 
tems at 37° C. Kendall demonstrated the potency of the 
anti-Jr® antibody in vivo by means of *'Cr labeled 
erythrocytes. The half life of Jr*-positive erythrocytes 
in a Jr®-negative, sensitized recipient was only 80 min- 
utes, suggesting that only Jr°*-negative blood be used 
for transfusion in these patients. Therefore, identifica- 
tion of the [r?-sensitized pregnant woman requires that 
blood for both fetus and mother be located well in ad- 
vance of anticipated delivery or cesarean section, be- 
cause of demonstrated in vivo potency of the antigen 
and the rarity of compatible donors. 
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An example of anti-Jr*, Transfusion 


Basal cell-like carcinoma in the upper 
third of the vagina 


ARIEL E. NAVES 
JORGE A. MONTI 
EDUARDO CHICHONI 


Institute of Histopathology, Rosario, Argentina 


EPIDERMOID CARCINOMA is the malignant entity 
most frequently seen in the vagina, followed by various 
types of adenocarcinoma, which has a relationship with 
mesonephric remnants.’ In this report an account is 
given of detection of proliferation of a vaginal neo- 
plasm that morphologically resembles that described by 
Tchertkoff and Sedlis? in the uterine cervix and called 
"cylindroma" or “basal adenoid carcinoma.” 


A 42-year-old, white, nulliparous woman was examined be- 
cause of metrorrhagia, without any antecedent hormonal 
treatment. The gynecologic examination detected a projecting 
nodule in the upper third of the posterior vaginal wall, which 
measured 0.8 cm in its largest diameter. It was partially re- 
moved by biopsy. The biopsy specimen was wholly lined by 
nonulcerated vaginal epithelium and included a scarce amount 
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of corium. A neoplastic proliferation integrated by groups of 
cells in the basal strata of the epithelium was observed (Fig. 1). 
The cellular elements consisted of regular nucleii, which were 
small and hyperchromatic, with slightly visible cytoplasm. 

No positive diagnosis could be made with this biopsy, but 
the possibility of metastasis of a poorly differentiated carci- 
noma was suggested. The rest of the gynecological examina- 
tion showed a leiomyomatous uterus and apparently cystic 
masses in both ovaries. Because of the clinical and biopsy 
findings, hysterectomy and bilateral adnexectomy were done, 
including excision of the site of the previous biopsy in the 
upper third of the vagina. The pathologic examination of the 
sample showed bilateral ovarian endometriosis with cysts and 
multiple uterine leiomyomas. A semiserial study of the upper 
third of the vagina showed some remnants of the carcinoma- 
tous proliferation, similar to those described in the previous 
biopsy. There was a pattern of cellular clustering that was 
definitely epithelial. with pallisading and a general structure 
similar to that of a basocellular skin epithelioma (Fig. 2). The 
neoplasm infiltrated the stroma without distortion, and there 
was a clear line of demarcation, with no tumor at the surgical 
margins. In the lining of the neoplasm the superficial vaginal 
epithelium showed a discrete maturational disorder, with cells 
having larger nucleii than usual and without the tendency to 
develop a clear horizontal polarity in the superficial strata. 
These changes could be called dysplasia (Fig. 2). 


This vaginal neoplasm has not been described in the 
literature. It is a carcinoma formed by cellular groups 
with a pattern similar to that of a basal cell epithelioma 
of the skin. It has a pattern of stromal infiltration that 
does not disrupt the conjunctive elements of the vagi- 
nal corium, and intraepithelial nests are found at the 
level of the basal laver of the vaginal epithelium. This 
tumor also has intraepithelial changes resembling dys- 
plasia in the superficial vaginal epithelium. 

The morphologic features of the lesion remind us of 
the group of uterine cervical carcinomas described in 
the literature as "cylindromas" or "basal adenoid car- 
cinomas." Rosen and Dolan? extensively reviewed the 
literature on this neoplasm and separated these tumors 
into two groups, one with morphologic characteristics 
observed by both the optical microscope and the elec- 
tron microscope similar to those observed in cvlin- 
dromas at other locations (mammary gland, salivary 
gland, etc.). There was a second group with an infiltra- 
uve pattern similar to that of the cylindroma but 
formed by basal cells, without cvlindroma-like interna! 
distribution, and characterized by a frequent associa- 
tion with invasive carcinoma of the uterine cervix. 
These authors suggested that the latter morphologic 
variety has a histogenetic origin from superficial or 
glandular epithelium whereas the real cervical cylin- 
droma is probably of mesonephric origin. 

We feel this case should be included in the group 
morphologically similar to that described by Rosen and 
Dolan as the group of carcinomas with basal cells. The 
peculiarity of this tumor is its localization in the upper 
third of the vagina and not in the uterine cervix. The 
presence of the intraepithelial nests of neoplastic pro- 
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Fig. 1. First biopsy, showing proliferation of small cells in the shape of intraepithelial nests and 
accumulating in the superficial stroma. (Original magnification x 400.) 





Fig. 2. Second biopsy, showing the neoplasm with basal cell 
morphologic characteristics infiltrating the vaginal wall. Cellu- 
lar changes of a dysplastic type are seen at the superficial 
epithelial level. 


liferation at the level of the superficial vaginal epithe- 
lium suggest the origin of the carcinoma at this site (in 
support of Rosen and Dolan’s hypothesis). An interest- 
ing observation, apart from the rarity of the histologic 
type, is that there was confusion after the first biopsy 
with a diagnosis of probable poorly differentiated car- 
cinoma metastatic to the vaginal wall. 
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A positive proof for the theory of 
coelomic metaplasia 


S. EL-MAHGOUB, M.D. 

S. YASEEN, M.D. 

Faculty of Medicine, Ain Shams University, Cairo, Egypt 
THERE rs Along history of controversy associated with 


theories of origin and histogenesis of endometriosis. 
The theories on which most enthusiasm has been ex- 
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Fig. 1. The germinal epithelium of the ovary shows prolifera- 
uon, differentiation, and invagination into the underlying 
tissues. 


pended are the theory of ectopic growth of trans- 
planted endometrium and the theory of coelomic 
metaplasia.’ 

The theory of coelomic metaplasia suggests that the 
ectopic endometrial tissue develops in situ from local 
ussue. This theory has not yet been proved. 

We wish to report a case of endometriosis in which 
the endometrium was not present. This unique case 
may be a conclusive proof for the theory of coelomic 
metaplasia. 


A 26-year-old married woman was admitted to the Gyneco- 
logic Section of Ain Shams Hospital with primary amenorrhea 
and severe cyclic abdominal pain. The patient had never 
menstruated, and the amenorrhea failed to respond to re- 
peated cyclic estrogen and progestogen therapy over a period 


of 9 years. During the past 3 years the patient complained of 


agonizing lower right abdominal pain for 4 to 6 days every 
month. Repeated injections of analgesics and antispasmodics 
were required to relieve this pain. 

The patients height was 168 cm, and weight was 56 kg. 
Physical examination revealed acne vulgaris and normal hair 
distribution. Pelvic examination revealed a normal vagina, a 
small, fixed, retroverted uterus, and a relatively fiwed cystic 
mass about 8 cm in diameter on the right side of the uterus. 
The length of the uterine cavity as measured bv a uterine 
sound was 4 cm. 

Endometrial biopsy was obtained by a sharp curet after 
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dilatation of the cervix. The specimen obtained consisted 
mainly of blood clots; no endometrial tissue could be iden- 
tied by the naked eye. Histopathologic examination did not 
reveal any endometrial glands or stroma. 

Hysterosalpingography showed a very small but normal- 
shaped uterine cavity; the fallopian tubes were elongated and 
displaced. X-ray film after a period of time revealed a collec- 
tion of dye around the fimbrial ends. 

Gynecography demonstrated a right ovarian mass which 
obscured the shadow of the small-sized uterus; the left ovary 
appeared normal. | 

Laparoscopy revealed a right ovarian cyst and thickened 
tube adherent to the cyst; the cyst wall showed dark reddish 
blue fibrinous areas. The left tube appeared hypoplastic, and 
the left ovary was apparently normal but entangled in fine 
adhesions. The uterus was very small in size. 

Buccal smear was positive for the presence of sex chroma- 
tion. The basal body temperature was recorded and a daily 
vaginal smear was obtained starting from the day of onset of 
cyclic pain. The recorded biphasic temperature curve and cy- 
clic changes in the smears indicated the presence of ovulation 
and normal response of the vaginal mucosa. 

Serum follicle-stimulating hormone (FSH), luteinizing hor- 
mone (L.H), estrogen, and progesterone were measured every 
other day during the intervals between onsets of cyclic pain. 
At the thirteenth day LH and FSH revealed normal ovulatory 
peaks. Normal levels of estradiol-178 were demonstrated with 
an evident ovulatory peak (600 pg/ml). Progesterone reached 
its highest level (14 ng/ml) on the nineteenth day. 

At exploration the right ovary was a dark reddish blue in 
color and contained a thin-walled cyst about 8 cm in diameter. 
There were also three small, blood-filled cysts about 1 to 1.5 
cm in diameter. The right tube was thickened and adherent to 
the cyst. The fimbria were intact. During manipulation, the 
cyst ruptured and discharged a large amount of chocolate- 
colored blood. The left ovary was apparently normal while the 
corresponding tube was hypoplastic and showed fine per- 
ifimbrial adhesions. The right adnexa was resected. A cut sec- 
tion revealed the collapsed cavity of the large cyst and other 
rounded, small, blood-filled cysts. 

The healthy ovarian tissue contained primordial follicles 
and corpora albicans. The germinal epithelium showed a ten- 
dency for proliferation, differentiation, and invagination into 
the underlying tissues (Fig. 1). These may be considered as the 
early manifestations of development of endometrial cysts. 
The cyst wall showed an endometrial lining, which was degen- 
erated in some areas. Just beneath the degenerating endome- 
trium, there was a broad zone rich in large phagocytic cells 
laden with pigment. Below this zone there was a layer of 
hyalinized fibrous tissue (Fig. 2). The presence of these 
changes leaves no doubt that the cysts are of endometrial na- 
ture. Areas of endometriosis were encountered in the muscle 
coat of the tube just beneath the serous covering where en- 
dometrial glands and stroma could be indentified (Fig. 3). The 
tube did not show any criteria suggestive of specific or 
nonspecific inflammation. 


Ridley? reviewed the literature with attention to the 
recent contributions. He concluded that there has 
never been a reported case of endometriosis where the 
endometrium has not been present, even though it may 
be in some congenitally disarranged areas within the 
pelvis. The belief that “endometrium begets endome- 
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Fig. 2. Wall of endometrial cyst of the ovary, showing a partially degenerated endometrial lining and 
a broad zone of pigment-laden phagocytic cells. (Hematoxylin and eosin. Original magnification 


x 100.) 





Fig. 3. Endemetrial glands and stroma in the wall of the fallopian tube. 


trium" has been invoked to support the transplantation 
theory. 

The present case proves that endometriosis can de- 
velop in the absence of an active uterine endometrium. 
The criteria of endometrial aplasia include primary 
amenorrhea in the presence of an intact hypothalam- 
ic-pituitary-ovarian axis. The amenorrhea does not re- 
spond by withdrawal bleeding to repeated estrogen 
and progestogen therapy. The presence of a severe 
degree of uterine hypoplasia points to an endometrial 


“en. factor as the cause of amenorrhea. Repeated curettage 
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in this case yielded only blood and minute fragments of 
fibrous tissue; no endometrial glands or stroma was 
demonstrated. 

Analvsis of the history of this case did not suggest the 
presence of ectopic endometrium within the pelvis as 
the patient began to experience cyclic pain at the age of 
93 years. If ectopic endometrium had been present cy- 
clic pain would have been expected to start at the age of 
puberty when such an endometrium would respond to 
the ovarian hormones, 

Macroscopic and microscopic examination of the 
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ovary and the tube left no doubt that the cysts were of 
endometrial nature. 

It is noteworthy that we could trace the different 
steps of genesis of these endometrial cysts. The germi- 
nal epithelium of the ovary revealed proliferation and 
differentiation into endometrial tissues. To these two 
processes can be added the process of invagination into 
the underlying tissue by which a characteristic endome- 
trial cystic form is derived by loss of direct connection 
with the surface. When the clefts are closed, they sub- 
sequently assume a rounded appearance because of ac- 
cumulation of blood. As the result of distention, the 
endometrial lining of the cyst may partly degenerate 
while the accumulation of blood pigment stimulates the 
development of phagocytic cells and fibrosis in the cyst 
wall. 

The presence of patches of endometriosis in the 
muscle coat of the tube just beneath the serous coat 
suggests the development of tubal endometriosis as a 
result of metaplasia of the serosal cells. The cells may 
burrow into the underlying tissues, as in the case of the 
ovary. However, the presence of serosal clefts in the 
tube was not documented in our case. 

This patient has been exposed to repeated estrogen 
and progestogen therapy to induce withdrawal bleed- 
ing. We cannot, however, reach any conclusion about 
the possible role of these exogenous steroids in initia- 
tion or stimulation of the process of metaplasia. 

At any rate this single case proves beyond doubt that 
coelomic metaplasia may be responsible for the devel- 
opment of ovarian and tubal endometriosis. In the 
present case there was no possibility of endometrial 
transplantation or an induction phenomenon. 


REFERENCES 


l. Lauchlan, C. S.: The secondary mullerian system, Obstet. 
Gynecol. Surv. 27:3, 1972. 

2. Ridley, J. H.: Histogenesis of endometriosis, Obstet. 
Gynecol. Surv. 23:1, 1968. 


Serum enzymes in the diagnosis of 
ovarian malignancy 


STANLEY BURROWS, M.D. 


Department of Pathology, Cooper Medical Center, Camden, 
New Jersey 


THERE HAVE BEEN recent reports" * of elevations of 
serum lactic dehydrogenase (LDH) in virtually all pa- 
tients with ovarian carcinoma. However, these reports 
were based on only 22 patients in whom the serum 
LDH was determined prior to surgery. 
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Table I. Histopathologic diagnoses of malignant 
tumors of the ovary 


Tumor type 





Serous cystadenocarcinoma 28 
Mucinous cystadenocarcinoma 9 
Adenocarcinoma 12 
Clear cell carcinoma 5 
Malignant teratoma 2 
Medullary carcmoma I 
Granulosa cell tumor l 
Endometrioid carcinoma .] 
Sertoli-Leydig cell tumor l 
Squamous carcinoma arising in dermoid cyst l 


| 


Total 


e 





The serum LDH has been included in the blood 
chemistry profile on all adult admissions to our hospital 
for the past 10 vears. The diagnosis of ovarian malig- 
nancy, with histologic confirmation, was made in 61 
patients hospitalized during the 8-year period from 
1970 through 1977. The types of malignancy and their 
incidence are shown in Table I. The preoperative 
serum LDH was available on all of these patients, per- 
mitting review of its diagnostic value in a relatively 
large group of ovarian malignancies. Two other serum 
enzymes, aspartate aminotransferase (SGOT) and al- 
kaline phosphatase (AP), were also included in the 
admission blood chemistry studies and were also re- 
viewed. 

The average age of the 61 patients was 60.4 years, 
with a range of 18 to 88 years, The tumor was clinically 
confined to one ovary at the time of surgery in 23 pa- 
tients (38%) and involved both ovaries and/or other 
organs in 38 patients (62%). The results of the study 
are shown in Table H. 

Patients with ovarian malignancies, particularly in 
cases where spread had occurred beyond the ovary, 
had average serum enzyme levels that were toward the 
upper limit of normal. There was considerable overlap 
with the normal range, and the differences between the 
localized and metastatic group were not statistically 
significant. 

The serum levels of the enzymes LDH, SGOT, and 
AP do not provide sufficient sensitivity for the diag- 
nosis of ovarian malignancy, particularly at the time 
when the tumor is localized and more likely to be at a 
curable stage. The otherwise unexplained elevated 
serum enzyme levels may raise a suspicion of ovarian 
malignancy in a female patient with a pelvic tumor, but 
normal levels cannot exclude the diagnosis. 
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Table II. Serum enzyme levels in patients with ovarian malignancy, mean + 1 SD with range in parentheses (U/L) 





Ovarian malignancy 





Serum enzyme Normal range Metastatic Total 
LDH 90-225 190 + 52 219.7 + 87.7 208.3 + 76.9 
(85-270) (75-458) (75- 458) 
SGOT 10-40 28.6 + 21.1 38.4 + 61.6 34.6 + 50.1 
(10-100) (5-380) (5-380) 
AP 30-115 74.8 + 27.6 115.8 + 118.8 100.5 + 97.2 


(40-156) 


(49-620) (40-620) 
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Colpophotography with a large-format 
camera 


L. WOLNIK, M.D. 


Department of Obstetrics and Gynecology, University of 
Marburg (Chairman: Professor Dr. R. Buchholz), 
Marburg, West Germany 


OBSERVATION of the uterine portio vaginalis with the 
"aided eve," as developed by Hinselmann! in the 
mid—1920s, was the first true early recognition 
method for cancer detection (colposcopy). Utilizing a 
system of magnifying glasses, Hinselmann observed, 
first on cadavers, then later during gynecologic exami- 
nations, the part of the uterus that reaches into the 
m With e enp ons ois he Semi’ that 
dud abe: conma a spa cou OCCUT 
which, according to subsequent histologic examina- 
tions, yielded atypical surface epithelium. Later, 
Papanicolaou? was able to inaugurate a method which 
made early recognition of cancer possible on the basis 
of cytologic changes in vaginal smear preparations. 
With proper instruction, colposcopy is quickly 
learned and gives the investigator a feeling of con- 
fidence to be able to independently recognize changes 
in the epithelium of the portio vaginalis without first 
having to have the cytologist call it to his attention. This 
does not imply that the cytologic examination should 
be eliminated but rather that cell removal from the 


Development of the camera was made possible by support 
from the DFG (Deutsche Forschungs-Gemeinsc haft or Ger- 
man Research Society) and from Wolf-KG, Knittlingen, West 
Germanv. 
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Fig. 1. Endocolpophotoscope with large-format camera (Has- 
selblad). 


cervical canal should be aimed at the most atvpical 
areas of the portio surface (contact cytology). 

By simultaneous consideration of the optimal degree 
of purity before obtaining smear, it is possible for the 
cytologist to give a differential diagnosis immediately 
and exactly if the cells of greatest atypicality from the 
gvnecologic examination are smeared evenly on the 
slide. 

Just as cytologic smears are retained for a period of 
time, thus allowing a control over the time course of the 
respective epithelial situation, it is just as desirable to 
save colposcopic findings in order to compare them 
with changes which appear later. Therefore, many 
gynecologists document their colposcopic findings with 
the help of photography. 

Since Siegert’ first published material from colpo- 
photo-graphic findings, colpophotographic instru- 
ments have been developed and built by a series of 
manufacturers, The development of large-format col- 
pophotography, as su zgested by Hinselmann,? was 
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Fig. 2. Porto vagiaalis of a 24-year-old woman (transformation zone). 


held to be impossible by the physicist Kohler in the 
same book because of the necessity of using telescopic 
optics. Adequate illumination and focusing were fur- 
ther problems which could not then be sclved. 

The gynecologist who is not familiar with col- 
pophotography will not at first be able to recognize the 
necessity for using a large-format colpophotographic 
technique, particularly since good pictures of the por- 
tio surface have been taken with the small-scale picture 
technique. Several points need to be taken into consid- 
eration. The image ratio with the small picture print is, 
at best, 1: 1; the largest possible image would be 9 sq cm 
and the final enlargement, taking into consideration 
the grain of the film, would be under tenfold. With the 
large-format picture, a primary enlargement of up to 
threefold can be chosen; 36 sq cm of imaging surface is 
available and the final enlargement can be made up to 


25-fold with no difficulty. It is often only with this en- 
largement factor that discrete colposcopic findings are 
visible. 

In 1972, after we had been able to develop a colpos- 
copic instillation with a large-format camera, we saw 
the possibility of further developing colpophotography 
in the use of the endoscope.” ^ The combination of 
an endocolpophotographic setup with a large-format 
camera naturally demanded an attempt to solve the 
problems of adequate illumination (pilot light and Hash 
through the endoscope) and focusing (ground-glass 
screen with microprism). 

Our colpophotographic setup (Fig. 1) consists of a 6 
by 6 cm camera casing (Hasselblad), two 5.5-cm-wide 
Hasselblad spacers, and a Zeiss TS-Planar C 1:5, 6/135 
mm special objective for Hasselblad as well as an en- 
doscopic device from the firm Wolf-KG (Lumina Sl 
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Fig. 3. Colpophotograph of carcinoma in situ. 





Fig. 4. Colpophotograph of an invasive squamous cell carcinoma of the cervix. 


30-Portio). The light (pilot and flash) from a Generator 
5005-Prox (Wolf-KG) is shined through a light-con- 
duction cable and light fiberoptics out the end of the 
endoscope into the surface of the portio. The change- 
able casettes of the Hasselblad camera enable the 
production of color and black-white prints one after 
the other without having to change the film. By using à 
Polaroid casette, instant prints can be made. Different 
degrees of enlargements are produced with the use of a 


photographic bellows. Because of the large depth of 


focus, it is also possible for the photographic novice to 
obtain sharp pictures of the surface of the portio. Pic- 
tures which were taken with the apparatus described 
above are shown in Figs. 2, 3, and 4. 


6. 
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Post-cesarean section endometritis: 
Causative organisms and risk factors 


J. R. MIDDLETON, 
J. APUZZIO, M.D. 
M. LANGE, M.D. 

P. SEN, M.D, 

]. BONAMO, M.D. 
D. B. LOURIA, M.D. 


M.D.* 


Departments of Preventive Medicine, Medicine, and Obstetrics 
and Gynecology, College of Medicine and Dentistry of New 
Jersey, New Jersey Medical School, Newark, New Jersey 


THE CLINICAL DIAGNOSIS of post—cesarean section 
endometritis is based on the presence of fever and uter- 
ine tenderness, but there are no uniformly satisfactory 
microbiologic methods for confirming the clinical im- 
pression. Therefore, we undertook a prospective study 
by means of a culturing technique previously described 
to determine the clinical significance of isolates from 
amniotic fluid and the lower uterine segment.' We also 
examined the risk factors for the development of en- 
dometritis. 

Patients undergoing cesarean section at the Martland 
Hospital, Newark, New Jersey, were studied according 
to the previously described technique.’ 

The following data were collected for each patient: 
age, history of prior cesarean section, duration of rup- 
tured membranes, number of vaginal examinations, 
hematocrit, peripheral leukocyte count, indication for 
cesarean section, type of anesthesia, duration of anes- 
thesia, and history of prior amniocentesis. 

Patients who developed fever greater than. 100° F 
determined orally in two separate 24-hour periods with 


uterine tenderness and who had no other source of 


fever were classified as demonstrating clinical evidence 
of endometritis. We defined laboratory evidence of in- 
fection as growth from either the amniotic. fluid or 
lower uterine segment specimens. 

Thirty-six of 105 patients in a 6-month period devel- 
oped clinical and laboratory evidence of infection 
(Table D. In an additional 43 patients there was neither 
clinical nor laboratory data indicating infection. Twelve 
patients developed clinical but not laboratory evidence 
of endometritis and in 14 cases cultures were positive 
(three of the amniotic fluid and 11 of the lower uterine 
segment) but the patients did not develop clinical man- 
ifestations of infection. 


Presented in part at the Seventeenth Interscience Confer- 
ence on Anumicrobial Agents and Chemotherapy, New York, 
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Table I. Overall results for 6-month period 
in 105 patients 


















Clinical and No clinical Clinical 






laboratory evi- | or laboratory | but no No cimical 
dence of evidence laboratory but labora- 
endometritis of infechan | evidence tory positive 





26 Single isolates 


3 (Amniotic 
43 12 fluid) 


16 Multiple iso- 1] (Endocervi- 


lates cal culture! 
Total 36 43 I 2 J : 


Table II. Organisms isolated from amniotic fuid 
or lower uterine segment 


Mani apti 5 I ARORA IH SO BI APARNA AR I AER RT HS NA P n et en SI niai tice ter i yt aisi tentis Noctis faint teme 


N p. isolated 


mmn 


Organism 








Aerobes: 
E. coli 
Streptococcus viridans 
Streptococcus pneumoniae 
Enterococcus 
Hemophilus influenza 
Hemophilus parainfluenza 
Hemophilus vaginalis 
Proteus mirabilis 
Candida albicans* 
Candida species* 
Lactobacillus* 


QT! x poe diy ee ee 09 m LY T 


Anaerobes: 
Peptostreptococcus 8 
Bacteroides melaninogenicus 5 
Bacteroides species 5 
Bacteroides fragilis 3 
Clostridium species 2 
Peptococcus 2 
Fusobacterium i 


* Never isolated alone. 


Of the 27 positive amniotic fluid cultures only three 
were not associated with clinical infection. There was a 
higher rate of presumably false positive lower uterine 
segment cultures in that 11 cultures from this area 
were not associated with clinical evidence of infection. 

In 26 of the patients with clinical and laboratory evi- 
dence of infection, only one isolate was obtained, Fs- 
cherichia coli being the most frequent aerobe and pep- 
trostreptococcus the most frequent anaerobe recovered 
(Fable ID. We also isolated. Streptococcus. pneumoniae 
from the amniouc fluid and endocervix of one patient 
ae Lu Ad an uenzae fony e am oen fuia, 


Blood Bn. were positive i in arie two cite. - 

Ten of 15 patients (67%) under age 17 developed 
clinical and laboratory evidence of infection as opposed 
to only 26 of 78 (33%) over 17 vears old. The longer 
the duration of ruptured membranes, the greater the 
risk of developing infection. In those patients with m- 
tact membranes at the time of operation, onlv six of 42 
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(14%) developed infection. After the membranes had 
been ruptured for 1 hour, the risk increased to greater 
than 50%, and for patients whose membranes had been 
ruptured for more than 19 hours it increased to 86%. 
Nineteen of 69 patients (27%) developed infection if 
they received less than seven vaginal examinations but 
this increased to 71% (17 of 24 patients) for those who 
received seven or more vaginal examinations. These 
three factors, age, duration of ruptured membranes, 
and number of vaginal examinations, were correlated 
with the subsequent development of endometritis by 
chi-square testing (P « 0.001). 

The diagnosis of post—cesarean section endometritis 


< is difficult to prove bacteriologically because of the 
=c difficulty in obtaining uncontaminated cultures. The 


amniotic fluid is generally considered to be sterile and 
indeed amniotic fluid itself appears to contain a 
lysozyme and a bactericidal substance identified as 
B-lysin that inhibit bacterial proliferation. Our study 
suggests that microbial growth from the amniotic fluid 
or its remnants in the absence of contamination by the 
endocervix usually indicates endometritis. More possi- 
ble false positive results were obtained from the lower 
uterine segment. 

Despite the fact that most obstetric-gynecologic in- 
fections are often felt to result from multiple or- 
 ganisms, in 26 of our patients only one isolate was ob- 


.. tained. E. coli was the most frequent aerobe and peptos- 


treptococcus was the most frequent anaerobe isolated. 
Bacteroides species were isolated in 13 cases, but the 
species Bacteroides fragilis was isolated in onlv three in- 
stances. 

Of particular interest were the two cases in which 
Hemophilus influenzae and Streptococcus pneumoniae were 
recovered in culture. Most recent reviews of cervical 
and vaginal flora do not list Streptococcus pneumoniae as 
part of the normal flora but Bortolussi and colleagues? 
recently reported five infants who developed pneumo- 


. coccal sepsis on the first day of life. In their cases Strep- 


 tococcus pneumoniae was also recovered from the vaginal 
Hora of at least two of the mothers. 

In our population, those under 17 vears of age, those 
with ruptured membranes, and those having more 
than seven vaginal examinations were most likely to 
develop endometritis and would benefit most from cul- 
tures obtained as described herein at the time of cesar- 
ean section. 


We thank Virginia Gusis for her help in the preparation of 
this manuscript. 
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The increased incidence of renal stones 
in women with spontaneous abortion: A 
retrospective study 


LOUIS H. HONORE 


Department of TENER Grace General Hospital, and 
Division of Pathology, Memorial University of Newfoundland, 
St. John's, Newfoundland, Canada 


THE FOLLOWING REPORT documents for the first 
time a significant association between calcium nephro- 
lithiasis and spontaneous abortion. 

The spontaneous aborters consisted of patients who, 
from 1976 through mid-1978, had their aborted prod- 
ucts of conception studied pathologically. The control 
group of young women with a roughly similar age dis- 
tribution consisted of a nongynecologic and a gyneco- 
logic subgroup. The former subgroup (386 patients) 
had had surgery for nasal polyps, tonsillitis, obstructive 
nasal septal deviation, and acute appendicitis (from 
1975 to mid-1978). The latter subgroup came from 
patients investigated for infertility (81 cases from 1976 
to mid- 1978) and treated surgically for in situ and in- 
vasive cervical carcinoma (236 cases from 1971 to 
mid-1978). Their clinical charts were screened for a 
past history of renal stones along with any relevant 
medical or surgical diseases. Further information was 
obtained on 14 of the 16 stone formers and the diag- 
nosis of calcium nephrolithiasis, as established clinically 
and/or radiologically, was confirmed. 

As the study was retrospective, the data, summarized 
in Table I, were analyzed statistically according to the 
method of Mantel and Haenszel.' As the gynecologic 
and nongynecologic control subgroups were not statis- 
tically different (chi-square value = 0.05) as regards 
the occurrence of renal stones, these subgroups were 
treated as a single group and directly compared with 
the spontaneous abortion group. The adjusted relative 
risk of nephrolithiasis in spontaneous aborters as com- 
pared with the pooled control group was found to be 
4.0 and the difference between these two groups was 
statistically significant with a corrected chi-square value 
of 6.55 (1 degree of freedom) and a p value of less than 
0.025. Because of the ethnic homogeneity and stability 
of this Caucasian population, no other differentiating 
factors were looked for, but age per se was excluded as 
a possible contributing factor. 

The stone formers in both groups, ranging in age 
from 20 to 42, had suffered a clinically documented 
attack of stone-induced renal colic within 1 to 5 years of 
their admission for surgery or spontaneous abortion, 
i.e., before age 30. No predisposing factors were iden- 
tied and urinary tract infection was present only in 
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Table I. Patient age distribution and incidence of renal stones 













Controls 
(% of total) 


Age distribution 
(years) 


Spontaneous aborters 
(% of total) 






14-20 162 (23.0) 84 (18.7) 
21-30 361 (51.4) 276 (60.0) 
31-40 140 (19.9) 86 (19.1) 
41-45 40 (5.7) 16 (2.2) 
Total 703 | 456 








with past history of renal stones 





Control patients Spontaneous aborters 


with past history of renal stones 








1 = 
~ 6 
3 3 
l 2 
5 11 





two cases. Hypercalcemia was excluded by multiple 
serum calcium determinations but no data were avail- 
able on intestinal calcium absorption or renal excretion 
of calcium and uric acid. | 

. The incidence of calcium nephrolithiasis in spon- 
taneous aborters is significantly higher tham that found 
in a comparable population of women treated for other 
conditions having no known association with nephro- 
lithiasis. Retrospective studies have intrinsic deficiencies 
in design, which often reduce their validity, especially 
when the differences detected are only marginally sig- 


nificant. In the present study the adjusted relative risk 


of 4 islarge enough to deserve attention, particularly in 
the absence of obvious deficiencies in the data base. 
Our clinical charts, although variable in their informa- 
tion content, are fairly standardized with routine his- 
torical and biochemical preoperative screening for any 
evidence of hepatic or renal impairment. Moreover, it 
is unlikely that a patient who has suffered a painful 
episode of renal colic will forget the incident or fail to 
mention it to the physician. The study is, therefore, 
presented to draw attention to a hitherto undetected 
association between calcium nephrolithiasis and spon- 
taneous abortion. Prospective studies with an interdis- 
ciplinary approach are needed before meaningful 
conclusions can be drawn. 

In the absence of relevant metabolic data, these 
otherwise healthy, normocalcemic patients can only be 
classified as idiopathic calcium stone formers and their 
young age is consistent with the natural history of this 
clinical entity.” * So far, with one exception, these pa- 
tients have had a single clinical episode of stone forma- 
tion with no recurrence up to 13 years in one case. 
Their long-term fate is still unclear, as many of them 
have been followed up for less than 7 years. It is known 
that recurrences in stone formers take 5 to 7 vears on 
the average but may take up to 15 or more years, while 
associated AARS may shorten recurrence in- 
tervals.” 

^ The basis for the association of renal stones and 
spontaneous abortion in young women is obscure. The 


hypothesis is advanced that an abnormal handling of 


calcium may underlie the nephrolithiasis and the re- 
productive dysfunction. The latter may be related, 
inter alia, to myometrial hyperirritabiliry, defective 
hormonal secretion by the corpus luteum and/or the 


placenta, or teratologic effects on the zygote during or 
after fertilization. It is thus critically important to per- 
form a systematic combined cytogenetic and mor- 
phologic study of the abortuses* ° delivered of these 
young stone formers in an attempt to establish the 
etiology of their reproductive wastage. 
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Serum concentration of bile acids in 
maternal blood and cord blood at 
parturition 


LAURENCE M. DEMERS, Pu.D. 
D. E. DARNELL JONES, M.D. 
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THE DEVELOPMENT of a sensitive radioimmunoassay 
for bile acids in the serum may facilitate the under- 
standing of bile acid metabolism.! While exogenous 
steroids have been shown to alter the bile acid compo- 
sition and cholesterol saturation in bile,? oral con- 
traceptive usage and pregnancy do not affect bile acid 
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Table I. Serum levels of bile acids in maternal and cord blood 


Glycocholic (jamoles/L) 


Glycochenodeoxycholic (jumoles/L) 


Maternal 0.22* +0.04 0.01-1.93 0.101 +0.01 0.01-0.77 
Cord 0.36* +0.04 0.06-1.98 0.221 +0.01 0.04-0.62 





*Significant difference (p « 0.01). 
tSignificant difference (p < 0.01). 


levels in the peripheral serum.? Serum bile acid levels 
in healthy newborn infants and their relationship to 


.... maternal serum levels are unknown. 


— We measured serum levels of the glycine conjugates 


> of cholic and chenodeoxycholic acids in peripheral 
-:. blood in 73 healthy gravid patients at term in labor and 


obtained paired samples of cord blood at delivery. No 
patient had a history of hepatic or biliary disease or any 
systemic illness known to affect serum bile acid levels. 
Seven infants were excluded from the study. Three of 
these infants were premature, two had erythroblastosis, 
one had ABO incompatibility, and one infant had 
pyloric stenosis. The remaining 66 pairs of samples 
from healthy mothers and infants were assayed by the 
method of Demers and Hepner.’ 

. "The mean levels and range of levels of bile acids 
-found in maternal and cord serum are shown in Table 
Y. Cord levels of both bile acids generally exceeded the 
- levels found in the paired maternal serum samples. 
— Fifty-three of the 66 infants (80%) had higher levels of 
glycocholic acid and 57 of the 66 infants (86%) had 
higher levels of glycochenodeoxycholic acid than were 
found in the paired maternal sera. The differences in 
the mean levels of both bile acids between cord and 
maternal sera were significant (p « 0.01, Students t 
test). Four mothers had minimal elevations of glyco- 
cholic acid ( > 0.85 zmoles/L) and two had minimal 







=>.. elevations of glycochenodeoxycholic acid (> 0.7 


~ pmoles/L). These did not reach previously reported 
. pathologic levels and are felt to be insignificant in this 
< clinical setting. 
. The bile acid levels in the cord blood of the seven 
infants who were excluded from the study all fell 
within the range established in the 66 normal infants. 
Six of the 66 normal infants required phototherapy 
because of physiologic jaundice. These infants’ cord 
blood bile acid levels were indistinguishable from those 
of the remaining 60 infants. 
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Uteroabdominal sinus following 
cesarean section 


DESSOUKY AHMAD DESSOURKY, M.D., 
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University Hospital, Washington, D. C. 


UTEROABDOMINAL SINUS following cesarean sec- 
tions is infrequent; a search in the literature revealed 
less than 56 reported cases. None of these cases was 
documented with hysterosalpingography. The purpose 
of this paper is to report documentation in such a case. 


H. T., a 27-vear-old woman, para 4-0-0-4, presented in 
labor at 3742 weeks’ gestation following an uncomplicated 
prenatal course. Physical examination was remarkable for 
obesity to 310 pounds and a transverse fetal lie. The patient 
underwent a classical cesarean section, and prophylactic an- 
tibiotics were administered. A 'ó-inch intraperitoneal penrose 
drain, which was left to drain through a separate stab wound 
incision, was removed on the third postoperative day. The 
patient had an evening temperature of 101° to 102° F for 3 
days which did not respond to triple-antibiotic therapy of 
ampicillin, gentamicin, and clindamycin. Heparin was given 
for 5 days without change in the temperature pattern. No 
localizing signs of infection could be found, and the general 
condition of the patient was good. On the ninth day, the ab- 
dominal incision drained spontaneously. The fever resolved 
over the next 2 days. The patient was discharged with a Y-cm 
drainage site in the lower part of incision. This closed spon- 
taneously during the next 2 weeks. Five weeks postoperative- 
ly, the patient experienced a small amount of bleeding from 
the drainage site at the time of menses. An abdominal exami- 
nation revealed a pinhole opening in the abdominal scar, and 
a probe was introduced 1% inches into the drainage site. A 
pelvic examination revealed that the uterus was elevated and 
adhering to the anterior abdominal wall by an irregular firm 
mass. A hvsterosalpingogram demonstrated radiopaque ma- 
terial between the uterus and the anterior abdominal wall 
(Fig. 1). An excision of the sinus track in toto was performed. 
The track was found to communicate the skin with the upper 
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Fig. 1. Hysterosalpingogram showing oblique view of the pel- 
vis and uterus. The uterus is normal in size but elevated out of 
the pelvis. An area of extravasation of dye is seen adjacent to 
the anterior wall of the uterus. Another linear area of 
radiopacity is seen extending toward the abdominal wall. 


part of the classical cesarean section scar into the uterine cav- 
ity. The pathology report was that of a sinus track lined in part 
with areas of secretory endometrium. The patient was dis- 
charged in satisfactory condition on the seventh postoperative 
day. 


The incidence of uteroabdominal sinus following ce- 
sarean section has decreased greatly over the past 50 
vears. By 1928, 32 cases were reported. By 1959, seven 
cases were added,’ and only three cases, including the 
present case, have been reported since 1959? Since the 
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majority of these sinuses followed the classical type of 
cesarean section, the decrease in the incidence of 
uteroabdominal sinuses may reasonably by attributed 
mainly to the decrease in the frequency of this type of 
operation 1n modern obstetrics. The classical cesarean 
section incision extends over the major part of the an- 
terior uterine wall and makes adhesions to the omen- 
tum and the anterior abdominal wall almost inevitable, 
especially if infection is a complicating factor. 

However, several other factors also play important 
roles in the formation of the uteroabdominal sinus. Ín 
most of the reported cases, including the present case, 
infection was a complicating factor. It is of interest to 
note that, prior to the introduction of antibiotics in 
1942, 24 cases were reported in the previous 14 vears 
as compared to only nine cases that were reported in 
the following 14 vears.! Classical cesarean section inci- 
sions seem to be more prone to infection because of the 
difficulty in ensuring complete hemostasis and good 
approximation of the decidual and muscular layers. In 
two cases, infection was thought to develop from 
within the uterine cavity, 

The use of drains was a contributing factor in 12 
cases reported by Kirkland! where the sinuses devel- 
oped at the drainage site. In the present report, the 
sinus developed in the abdominal scar and not at the 
drainage site. We believe, however, that drains, as 
toreign bodies, could contribute to the formation of the 
sinus, The same is true of the use of nonabsorbable 
suture material in the uterus. 

In summary, we have reported a case of uteroab-. 
dominal sinus, with menstrual bleeding from the ab- 
dominal scar, foliowing a classical cesarean section 
complicated by postoperative wound infection. The 
sinus track was demonstrated by hvsterosalpingog- 
raphy prior to the sinus excision. 
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Herpes simplex genitalis infections 


To the Editors: 
Dr. Tejani and associates in their brief communica- 
tion entitled, “Subclinical herpes simplex genitalis in- 


~~ fections in the perinatal period” (Am. J. OBSTET. 


GyNECOL. 135:547, 1979), conclude that °... if careful 


-physical examination excludes a clinical lesion, a sub- 


clinical infection of potential hazard to the neonate is 
unlikely.” Unfortunately, their data do not allow mean- 
d ies pum with P dn to ehe. the essen 


the eee ay to the new bor n inane The inci- 
dence of herpes simplex genitalis is dependent upon 
the sexual practces 
the population studied.' The incidence has been re- 
ported to be approxi mately 1% in a low-socioeconomic 


P .. population” and 0.1% to 0.02% in a private obstetrics 






< setting.” Before the authors make a statement about the 
-ineidence of clinical or subclinical infection, they 

should define the demographic variables of their study 
~ population. 

More importantly, since the authors were able to fol- 
low up only one infant born to a mother with a subclini- 
cal infection, it 1s impossible for them to assess the risk 
to.a neonate from their data. Nahmias and associates? 
have previously reported the risk to the infant born 
vaginally to be approximately 40% if virus is present at 
the time of delivery. It is unknown if the risk is the 
same or less in those infants born to mothers without 
cervical lesions. From our reported experience, how- 
ever, it is clear that an infant born to a mother with a 
subclinical herpes infection can have a lethal infection." 
©- With the increasing frequency of venereal herpes 
simplex, it is important to define a risk for the newborn 
infant delivered of a mother with à subclinical or atvpi- 
cal infection. Because of the low incidence of symp- 


tomatic neonatal infection, a large population. of 


high-risk women need to be studied prospectively to 
define factors leading to neonatal risk. 
Howard W. Kilbride, M.D., Major, MC, USA 
Gerald B. Merenstein, M.D., Lieutenant Colonel, MC, USA 
| Leonard E. Weisman, M.D., Major, MC, USA 
Jay M. Hill, M.D., Colonel, MC, USA 
Newborn Service 
Department of Pediatrics and 
Department of Obstetrics and Gynecology 
oc Fitzsimons Army Medical Center 
— Aurora, Colorado 80045 
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Reply to Kilbride et al. 


To the Editors: 

The Nassau County Medical Center is a county hos- 
pital serving mainly indigent patients. Recent demo- 
graphic studies! identified four areas in the immediate 
environs as poverty tracts. These areas, among others, 
are served as a pasar medical center. Our pregnant 
population is 65% black and Hispanic, 55% unmarried, 
and 95% clinic. 

With this background, it was indeed surprising that 
only one case of subclinical infection in 1,094 cultures 
was detected. In spite of ruptured membranes 8 hours 
previously and invasive monitoring methods, the neo- 
nate in this case was unatfec ted. In the case reportec iby 
Golden and associates,” a visual clinical examination 
was not performed until several days after delivery and 
undetected lesions may have been present in the in- 
trapartum period. A careful examination in labor may 
have identified herpes genitalis and allowed appro- 
priate obstetric management with neonatal salvage. 

As a result of our study, resident physicians have 
been careful about visualization of the genitalia in the 
late antepartum and intrapartum periods, and, wher- 
ever lesions are seen, viral studies and appropriate 
obstetric management are carried out. In the years 
1974 to 1976, where visualization was not a routine 
part of intrapartum care, the incidence of neonatal 
herpes at our center was 1: 1,200 (three cases with a 
100% mortality rate). In the vears 1977 to 1979, there 
were no cases of neonatal herpes. During these vears, 
four women underwent cesarean section because of 
herpes genitalis in a total of 4,559 deliveries, indicaung 
that, as suggested by our study, either shedding of 
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virus without herpetic lesions is rare or, if this did in- 
deed occur, it did not appear to infect the neonate. It is 
of greatest importance to note that of these four pa- 
tients with clinical lesions, one showed cervical lesions 
only, which would have been overlooked if external 
Inspection alone was carried out. 

In summary, we serve an area with a high anticipated 
incidence of herpes genitalis. However, in our experi- 
ence, positive cultures are rare in the absence of le- 
sions. These lesions may be entirely cervical and may 
remain undetected by visualization of the external 
genitalia alone. We thank Dr. Kilbride and colleagues 
for their comments but continue to believe that careful 
inspection of the genitalia in late pregnancy and labor 
will avoid neonatal infection. 

Nergesh A. Tejani, M.D. 
Service of Perinatology 
Department of Obstetrics and Gynecology 
Mark Kaplan, M.D. 
Infectious Disease Division 
Nassau County Medical Center 
2201 Hempstead Turnpike 
East Meadow, New York 11544 
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Risk factors associated with salpingitis 


To the Editors: 

In their recent paper on risk factors associated with 
acute salpingitis, Flesh and colleagues! presented 
multivariate analysis of case-control data in which the 
estimated probability of salpingitis in patients having 
one or more risk factors was reported. A multivariate 
analysis is potentially useful because it allows an as- 
sessment of the independent effects of intrauterine 
contraceptive device (IUD) use and other risk factors 
on the development of salpingitis, as well as an evalua- 
tion of the interaction effects among these risk factors. 
However, the coefficients obtained by applying mul- 
tiple logistic regression to case-control data cannot be 
interpreted as estimates of the corresponding popula- 
tion parameters, since the underlying base rate or 
probability of disease in the sample is determined a 
priori by the ratio of cases to controls chosen bv the 
investigator. 

The extent to which their approach may be mislead- 
ing can be seen by examining the estimates reported by 
Flesh and collaborators, Thus, in their sample of 163 
cases of pelvic inflammatory disease (PID) and 222 con- 
trol subjects, it is estimated that a black, sexually active 
IUD wearer appearing at a hospital similar to Los 
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Angeles County -University of California Los Angeles 
Medical Center with a. previous history of PID has a 
95% probability of having acute salpingitis. The prob- 
lem is that one cannot obtain a reliable estimate of the 
true probability of salpingitis by the methodology of 
Flesh and associates, since the estimate obtained is vir- 
tually arbitrary, varying as a function of the ratio of 
cases to controls. Had 2,220 control subjects been used 
instead of 222, the probability of PID would have been 
much lower (although equally arbitrary). 

The paper by Flesh and associates is important for 
bringing attenuon to the multifactorial nature of risk 
factors involved in PID. This is reflected in their esti- 
mates of relative risk, appropriate for a case-control 
design, that show greatly increased risk as the number 
of risk factors rise. However, reliable estimates of 
probability of PID in different population groups await 
application of a multivariate analysis of data collected 
prospectively on women possessing varying charac- 
teristics, who would then declare themselves as having 
PID or not at some future date. 

David S. Guzick, M.D., Ph.D. 
Department of Gynecology and Obstetrics 
The Johns Hopkins Hospital 
Baltimore, Maryland 21205 
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Reply to Dr. Guzick 
To the Editors: 

Dr. Guzick’s letter raised three interesting points 
which warrant additional discussion. The first point is 
the accuracy of classification of new patients with the 
use of rules developed from samples. Rao,! in 1952, 
encouraged the use of samples of equal sizes in order to 
determine the influence of sets of variates on the dis- 
crimination of two samples. Inherent in this suggestion 
was the assumption of equal variability in the two popu- 
lauons. Weiner and Dunn? showed that the stepwise 
linear discriminant function procedures identified the 
variates most useful in correctly classifying new obser- 
vations and that the rules developed were not markedly 
hampered by binomial or multinomial variates or by 
unequal variability in the samples. This finding was 
recently confirmed and extended by Gardner and 
Barker.? They showed that classification rules based on 
linear discriminant function and multiple logistic func- 
tion were comparable in the sense of percentage of 
patients correctly classified in new samples. As seen in 
our report, the stepwise discriminant and logistic 
analyses were based on 345 patients (42% were hospi- 
talized for PID and 58% were seen in the minor trauma 
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section of the emergency room). These nearly equal- 
sized samples were used to identify the variates show- 
ing the greatest difference between case and control 
subjects. 

The second point raised by Dr. Guzick was the accu- 
racy of estimation in identified subgroups. All au- 
thorities agree that the estimates obtained from the 
first sample (called the learning sample) will be "better" 
than results observed in samples used to test the devel- 
oped classification rules. Dr. Guzick cited the “group” 
of women with all four PID-related values observed in 


our sample. That extreme group (shown in Table H of 


the paper) consisted of one patient who was black, used 
an IUD, had had two or more sexual partners during 
_ the past 12 months, and had previous episodes of PID. 


© That variate pattern represented the most extreme ob- 


served and, relative to all of the other patterns, had the 
highest association with PID. The linear logistic proce- 


dure is designed to provide a scale ranking patterns of 


variates in association with the event of interest. In this 
situation, the event was PID, and the patterns associ- 
ated with it involve the variates: race, IUD use, number 
of sex partners, and previous PID. The probability 
scale is a convenient way to view the relative frequencies 
of the various patterns. We described and emphasized 
. the role of the variates in changing the relative fre- 

quencies in case and control subjects. Our conclusion 
_was that prospective studies should involve more than 
‘consideration of contraceptive practice if appropriate 
"interpretations are to be made. 

The third point raised by Dr. Guzick involved the 
case-control method as a study instrument. A cogent 
discussion of the method is provided by Horwitz and 
Feinstein.4 The essential problem is in ensuring that 
the control subjects are comparable to the case subjects. 
Any selection procedure, retrospective or prospective, 
runs the risk of failing in terms of this comparability 
criterion, Rao’ suggested that the assessment of a new 
variate's effect on discrimination should be done after 







—- removal of the average effects of previously identified 


variates. We tested that effect by repeating the analysis 
after removing the patients identified in the lowest 
probability subgroup. The findings for the remainder 
were similar to those for the total group. 

Study of PID and contraceptives of our group and 
others has identified the importance of socioeconomic 
and sexual behavior factors. Prospective attempts to 
reduce the occurrence of PID must include considera- 
tion of these patient-related characteristics. 

John M. Weiner, Dr. P.H. 
Daniel R. Mishell, Jr., M.D. 
Robert C. Corlett, Jr., M.D. 
George Flesh, M.D. 
Charles Boice, M.D. 
Rosalie M. Wolf, M.S. 
University of Southern California 


Pow _ School of Medicine 


- Los Angeles, California 90033 
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Modification of the CuT 220C for immediate 
postpartum use 


To the Editors: 

The expulsion rate associated with the postpartum 
insertion of intrauterine contraceptive devices (IUDs) 
Is unacceptably high.! Because the recently pregnant 
uterus is enlarged, it is difficult to position an IUD with 
confidence that it will be retained. 

The International Fertility Research Program has 
developed two IUDs suitable for postpartum insertion 
by modifving the Lippes Loop D and the Copper T 
990C with chromic suture extensions (Ethicon, No. 2). 
When added to the IUD, these biodegradable exten- 
sions or projections hold the device in place during the 
involution period. Since the No. 2 chromic suture ex- 
tensions dissolve in 6 weeks, the devices return to their 
standard form by the time of uterine involution. The 
IFRP's experience with the modified loop has been en- 
couraging; preliminary data show an expulsion rate of 
5.8 + L3 per 100 women at 6 months.’ Preliminary 
data now available on the modified Copper T device 
indicate that the concept of adding biodegradable su- 
tures to an IUD to ensure postpartum retention is a 
good one. 

Modifving the Copper T 220C for postpartum use 
involves four steps. First, the No. 2 chromic suture ma- 
terial is soaked in water to moisten and soften it. The 
sutures are then tied to each copper sleeve on the cross 
arms with a constrictor knot, which directs the sutures 
to a downward 45° angle. After the chromic suture has 
dried. the four projecting ends are trimmed to 0.5 cm. 
The sutures are then secured to the copper sleeves with 
diluted medical adhesive (Dow Corning Medical Ad- 
hesive, Type A) to prevent rotation. 

A clinical trial of 247 hand insertions done in the 
immediate postpartum period (within 10 minutes after 
delivery of the placenta) has been conducted in clinics 
in Chile and in the Philippines. The expulsion rate was 
4.9 + 1.3 at 3 months and 6.5 + 1.6 at 6 months after 
insertion, rates similar to those of the sutured loop 
(3.1 X 1.0 and 5.3 + 1.3, respectively). The continua- 
tion rate at 6 months was 91.7 with 1,290 woman 
months of use. 

The preliminary results indicate a success rate for 
the sutured Copper T 220C comparable with that for 
the sutured Lippes Loop D and suggest that any stan- 











152 Correspondence ^ 





dard device may be modified in a similar manner for 
increased efficacy when inserted immediately post 
partum. 
Leonard E. Laufe, M.D. 
Lynda P. Cole, M.A. 
Robert G. Wheeler, Met.Eng. 
International Fertility Research Program 
Research Triangle Park, North Carolina 27709 


Duke University Medical Center 
Durham, North Carolina 277 10 
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Prediction of fetal lung maturity 
To the Editors: 

l am writing to concur with Dr. William E. Cope- 
land's conclusion regarding the rapid prediction of 
fetal lung maturity by means of determination of opti- 
cal density at 650 nm in the article, "Rapid assessment 
of fetal pulmonary maturity” (Aw. J. OssrEr. Gy- 
NECOL. 135:1048, 1979). 

If the results from his study and those of four previ- 
ously published reports'~‘ are totaled, the sample size is 
880. The combined false positive rate is 2.2% and the 
false negative rate is 13.3% (see Table I). 

There are many problems in using the lecithin/ 
sphingomyelin (L/S) ratio. The occurrence of respira- 
tory distress syndrome (RDS) in the neonate is the real 
factor to be compared in any test. Harvey and associ- 
ates? summarized more than 20 studies and found that, 
in the presence of a L/S ratio of 2:1 or greater, the 


likelihood of RDS was 3.1% and the probability. of 


death was 0.1% (see Table II). 
As pointed out in the second study, the optical den- 
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Table I. Correlation between optical density at 650 . 
and L/S ratio 








| LIS ratio 
Optical density 
at 650 nm 






«0.15 396 117 
2501» 19 348 
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Table II. Association between L/S ratio, RDS, and 
perinatal mortality rate 











Perinatal 
mortality rate { %) 





L/S ratio RDS (S) 





295 0.9 " 
2.0-2.5 9.9 0.1 
1.5-2.0 40 | 4 
«1.5 73 14 
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(Data from Harvey et al.?) 


sity was a better predictor based on the development of 
RDS in the neonate. More studies should be done in 
this fashion. 

I believe that the measurement of optical density at 
650 nm is a simple, rapid, and reliable test and should 
be used along with other tests in evaluatin g the pulmo- 
nary maturity of the fetus. 

Theodore D. London, M.D. 
Dreyer Medical Clinic, SC 
1876 West Galena Boulevard 
Aurora, Hlmois 60506 
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Chemotherapy Foundation Symposium IV 
The Chemotherapy Foundation Symposium IV, en- 
| titled "Optimum Strategies for Clinical Cancer Chemo- 
.. therapy," is scheduled at the Barbizon Plaza Hotel in 
New York City, October 22, 23, and 24, 1980. 
The 3-day program, under the chairmanship of Dr. 
izra M. Greenspan, is presented by the Division of 
Medical Oncology, the Department of Neoplastic Dis- 
< eases, and The Page and William Black Post-Graduate 
School of the Mount Sinai School of Medicine (CUNY). 
Symposium registrants will be eligible for AMA Cate- 
gory I credits. Fees are $200 for physicians and $75 for 
house staff and fellows. 
For further information and registration forms write 
to: The Director, The Page and William Black Post- 
— Graduate School of Medicine, Mount Sinai School of 
Medicine, 1 Gustave L. Levy Place, New York, New 
- York 10029. Telephone: (212) 650-6772. 












Eighth Annual Breastfeeding Seminar for 
Physicians 
The Eighth Annual Breastfeeding Seminar for Phy- 
sicians, sponsored by La Leche League International, 
will be held at the Sheraton O'Hare, Rosemont, Illinois, 
on July 9, and 10, 1980. 
For further information please contact: Carol Kolar, 
R.N., Coordinator, Continuing Medical Education, La 
=o Leche League International, Inc., 9616 Minneapolis 
cco Ave., Franklin Park, Illinois 60131. 





-' Recent Advances in Gynecologic Oncology 

A course on "Recent Advances in Gynecologic On- 
cology" will be held at Lenox Hill Hospital, New York, 
New York, June 6-7, 1980. 

For further information contact: Dr. Hugh R. K. 
Barber, Department of Obstetrics and Gynecology, 
Lenox Hill Hospital, 100 E. 77th St., New York, New 
York 10021. 


Board Review Course in Reproductive 

Endocrinology 

A Board Review Course in Reproductive Endocri- 
nology will be held at The Massachusetts General 
-. . Hospital, Boston, Massachusetts, September 12-14, 
. 1980. 








For further information write: Dr. William F. Crow- 
ley, Jr., Vincent Research Laboratories, Massachusetts 
General Hospital, Boston, Massachusetts 02114. 


Third Annual Seminar in Current Aspects of 

Obstetrics and Gynecology 

Colby College/Mid-Maine Medical Center, Water- 
ville, Maine, will present the Third Annual Seminar in 
Current Aspects of Obstetrics and Gynecology, July 
7-11, 1980. | | 

For further information write: Dr. J. Donald Wood- 
ruff at Special Programs, Colby College, Waterville, 
Maine 04901. 


Seventh Annual Postgraduate Course in Current 

Obstetric and Gynecologic Practice 

The University of Texas Health Science Center at 
San Antonio announces the Seventh Annual Postgrad- 
uate Course in Current Obstetric and Gynecologic 
Practice, June 2-6, 1980, at the St. Anthony Hotel, San 
Antonio, Texas. 

For information contact: The Office of Continuing 
Education, The University of Texas Health Science 
Center at San Antonio, 7703 Floyd Curl Dr., San An- 
tonio, Texas 78284. 


Conferences sponsored by Perinatal 

Resources, Inc. 

Perinatal Resources, Inc., announces the following 
conferences: 

1. Reviews and Developments in High Risk Obstet- 
rics, Gynecology and Endocrinology. July 9-13, 1980, 
to be held at Doubletree Inn, Monterey, California 

2. Current Developments in High Risk Obstetrics, 
Endocrinology, Gynecology and Anesthesia, August 
7-10, 1980, to be held at Kings Island Inn, Kings Is- 
land, Ohio 

3. European and American Obstetrics and Gynecol- 
ogy, September 20-27, 1980, to be held at Grosvenor 
House, London, England 

4. High Risk Obstetrics, Genetics, Gynecology and 
Endocrinology, October 99.96, 1980, to be held at the 
Fairmont Hotel, New Orleans, Louisiana 

5. Comprehensive Review Course in Obstetrics, Gy- 
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necology and Pathology, October 28-November 2, 
1980, to be held at the Hyatt Regency Columbus, Co- 
lumbus, Ohio 

For further information write: Julia A. W. Zuspan, 
Perinatal Resources, Inc., Gibralter House, 2400 Cov- 
entry Road, Columbus, Ohio 43221. 


Ethics & Medicine 1980 

“Ethics & Medicine 1980” will be held at Trinity Col- 
lege, Dublin, Ireland, on september 26-28, 1980. This 
Congress is being held under the auspices of the World 
Federation of Doctors Who Respect Human Life. 

Further information can be obtained from: Profes- 
sor John Bonnar, Congress Chairman, Ethics & Medi- 
cine 1980, 12, Pembroke Park, Dublin 4, Ireland. 


Second Congress of the International Society for 

the Study of Hypertension in Pregnancy 

The Second Congress of the International Society 
for the Study of Hypertension in Pregnancy will be 
held December 1-4, 1980, at the El Salam Hotel, 
Heliopolis, Cairo, Egypt. 

For information contact: Professor M. Sammour, 17 
Mohamoud Basioni St., El-Antikhana, Cairo, Egypt, or 
Marshall D. Lindheimer, M.D., University of Chicago 
Hospitals, Chicago, Hlinois 60637. 


Third International Congress on the Menopause 
The Third International Congress on the Meno- 


pause will be held in Belgium at the coastal resort of 


Ostend, June 9-12, 1981. 

For information write: The International Meno- 
pause Society, 8, av. Don Bosco, 1150 Brussels, 
Belgium. 


. Centennial Conference on Voluntary Female 

Sterilization 

The Centennial Conference on Voluntary Female 
Sterilization will be held June 12-13, 1980, at the Dou- 
bletree Inn, Monterey, California. The conference is 
designed to prepare physicians to meet the growing 
demand for outpatient sterilization procedures carry- 
ing the least potential surfical risks. 

For further information regarding the Centennial 
Conference please contact: Centennial Conference, 
P. O. Box 2636, Grand Central Station, New York, 
New York 10017. 


South Central Wisconsin Perinatal Center 

Symposium on the Diabetic Pregnancy and the 

infant of the Diabetic Mother 

The South Central Wisconsin Perinatal Center Sym- 
posium on the Diabetic Pregnancy and the Infant of 
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the Diabetic Mother will be held June 19-20, 1980, as 
the Wisconsin Center, Madison, Wisconsin. 

For further information contact: Sarah Z. Aslakson, 
Continuing Medical Education, 465B WARF Building, 
610 Walnut St., Madison, Wisconsin 53706. 


Sixth International Symposium on Sex Education 

The Sixth International Symposium on Sex Educa- 
tion, sponsored by the Centre International de Forma- 
tion et de Recherche en Sexulaté with the collaboration 
of the Societe Francaise de Sexologie Clinique, will be 
held July 4-6, 1980, in Toulouse, France. 

For information write the Secretariat: Cifres, 17, rue 
de Nimes, Toulouse, France. 


The Great Debates in Obstetrics and Gynecology 

The Great Debates in Obstetrics and Gynecology will 
be presented by Baylor College of Medicine, Depart- 
ment of Obstetrics and Gynecology, at the Jesse Jones 
Library Auditorium, Texas Medical Center, Houston, 
lexas, on September 4-6, 1980. | 

For information contact: The Office of Continuing 
Education, Baylor College of Medicine, Texas Medical 
Center, Houston, Texas 77030. 


Third Annual Comprehensive Review Course in 

Obstetrics and Gynecology 

Fhe Third Annual Comprehensive Review Course 
lege of Medicine, Department of Obstetrics and Gyne- 
cology, will be held at the Marriott Hotel at the As- 
trodome, 2100 South Braeswood, Houston, Texas, on 
October 24-20, 1980. 

For information contact: The Office of Continuing 


Center, Houston, Texas 77030. 


Infectious Diseases in Clinical Practice 

A postgraduate course, "Infectious Diseases in Clini- 
cal Practice," will be presented May 30—June 1, 1980, at 
the Del Monte Hyatt House in Monterey, California, by 
Extended Programs in Medical Education and the Di- 
vision of Infectious Diseases of the University of 
California School of Medicine, San Francisco, and the 
Cypress Foundation of the Monterey Peninsula. 

For further information, please write: Extended 
Programs in Medical Education, Room 569-U, Univer- 
sity of California, San Francisco, California 94143. 
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available 
or the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. Itis a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 







The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" x 11", Price: $31.75 U.S.A.; $40.25 Canada; $33.50 all other countries. 


YES! 





























Send me copies of the Ten-year Cumulative Index (1968-1977) to the | a 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY [] My payment for Í$ 7 
(0126-6). Price: $31.75 U.S.A.: $40.25 Canada; $33.50 all other countries. is enclosed. (I understand | 
* Mosby will pay shipping 
Name o costs.) 
| [] Bill me later. (1 understand 
r Address —' xm wee a shipping and handling ü 
charge will be added.) | 
CI uus State 1 Zip =e EI 
o Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept. a 
<, 11830 Westline Industrial Drive, St. Louis, Mo. 63141 ri 
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-THE CANCER COMMITTEE AND THE DEPARTMENTS 
OF UROLOGY AND GYNECOLOGY OF SANTA 
ANA-TUSTIN COMMUNITY HOSPITAL SPONSOR. 


UROLOGIC AND 


October 31, November |, 2, 1980 
Marriott Hotel and Tennis Club, 
Newport Beach, California 
FRIDAY, OCT 31 
Gynecologic Oncology 
8.00 a.m. ~ 43O p.m. 
SATURDAY, NOV. |! 
Genitourinary Oncology: State of the Art 
8.00 am.- 5,3O p.m. 
SUNDAY, NOV. 2 
Non-surgical reatment Modalities in 


Urological and Gynecological 
Malignancies 8.00 am. -12:30 p.m. 


GUEST FACULTY 


Gerald P. Murphy, M.D. 
Roswell Park Memorial institute. New York 











Joseph Schmidt, M.D. 
University of Califomia, San Diego 
i Martin McLaughlin, MD. 
| University of British Columbia, Vancouver 
| Donald C. Martin, M.D. 
University of California, irvine 
| M Steven Piver, MD. 
| Roswell Park Memorial institute. New York 
; C.Paul Morrow, MD. 
i University of Southen California, 
| School of Medicine 
Howard Jones Ill, M.D. 
University of Catifomia, San Francisco 
School of Medicine 
| William Lucas, M.D. 
University of California, San Diego . 
Cari Pinsky, M.D. 
| Memorial Sloan Kettering Cancer Center, 
| New York 
| Luther Brady, M.D. 
Hannemann Medical College and Hospital 
| Philadelphia | 
i Tom Anderson, M.D. 
| Medical College at Wisconsin. Milwaukee 





Course Coordinator Gynecologic Oncology - 
Paul Bluestein. M.D, Course Coordinator Genito- 
urinary Oncology - Herbert Schwarz, MD. 


REGISTRATION FEE 

Cincludes course materials and luncheons) 
Physicians 

$15O - One and one half days 

$200 - Two and one half days 
Resident Physicians 

$75- One and one half days 

$100 - Two and one half days 
19 CME Credits -Two and one half days 
11 CME Credits - One and one half days 


This is an approved program of continuing 
medical education. Physicians must attend their 
respective speciatty course and the Sunday pro- 
gram fo obtain 11 credits, or they may attend both 
specialty courses and Sunday to receive I9 credits. 
These credits may be applied towards the CMA 
Cerificate of Continuing Medical Education and 
tne AMA Physicians Recognition Award. 


Limited enrolment has been established for each 
specialty. Early registration is advised. 


Contact: James A. Padova, M.D. Program 
Coordinator c/o Rose Carr, Medical Staff Coordi- 
nator Santa Ana-Tustin Community Hospital, 1001 
North Tustin Avenue. Santa Ana, Califomia 92705 
(714) 953-3444 








DIRECTOR _| 
Division of Perinatal Medicine 


The Department of Obstetrics 
and Gynecology, Good Samaritan 
Hospital in Phoenix, Arizona, a 700 
bed teaching community hospital 
within Samaritan Health Service 
seeks a qualified physician to di- 
rect, full time, the Division of Peri- 
natal Medicine. Must be certified by 
the ABOG, and certified or Board 
eligible in Maternal and Fetal Medi- 
cine. Obstetrical volume close to 
4000 deliveries annually. 


All contacts are, of course, confidential. 
Send inquiry and C.V. to: 


W. B. Cherny, M.D., C.M. 
Department of Obstetrics and Gynecology 
Good Samaritan Hospital 
P.O. Box 2989 
Phoenix, AZ 85062 


OB/GYN 
PHYSICIAN 


OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
vative staff model HMO. Negotiable 
salary, outstanding fringe benefits, 
nurse-midwife, certified family prac- 
titioners, university affiliated, 
chance to build your own depart- 
ment. Position available anytime in 
1980. 

C.V. to Medical Director, 

Health Care Plan Medical Center, 

120 Gardenville Parkway West, 

West Seneca, N.Y. 14224 

or call 716-668-3600. 





5 Timely Books 
ToSave 


Your Time. 





EE 


Quick Reference “12 
m to OB/GYN Procedures 


- Edited by Hugh R. K. Barber, M.D., 
- David H. Fields, M.D., 
Jnd Sherwin A. Kaufman, M.D. 


The second edition of this highly acclaimed quick reference 
provides time-saving, up-to-date guidelines for the best and 
most effective treatment programs. Its easy-to-use format 
shows you what to look for, what orders to write, and how to 
approach each case with a minimum of wasted time and mo- 
‘tion to achieve maximum results. “... the Merck Manual of 
obstetrics and gynecology." Medical Opinion and Review (of 
the first edition). 

347 Pages. Flexible Binding. 65-05580. 1979. $14.75. 


GYNECOLOGIC <=, 





Edited by Jay J. Gold, M.D., F.A.C.P., 
and John B. Josimovich, M.D. 
56 Contributors. 


Thoroughly revised and updated. Eight totally new chapters. 
includes important new information about lactation, hormone 
action and receptors, uterine antibodies and estrogen, contra- 
ception and its complications, the genetic aspects of repro- 
.. duction, sexual dysfunction, surgical therapy of infertility, and 
=: male infertility. ". . . well-written, carefully organized... can be 
.: employed as a review text or as a reference.” JAMA (of the se- 
-.:cond edition). 
- About 900 Pages. 415 Illustrations. 14-09549. 
1880. In Preparation. 


Complications in 

« Obstetric and 

"«w m Gynecologic Surgery 
Prevention, Diagnosis and Treatment 


Edited by George Schaefer, M.D., F.A.C.S., 
F.A.C.O.G., and Edward A. Graber, M.D. 


New in a single volume: precise guidelines for practical pro- 
cedures applicable when complications arise during surgery. 
For each complication considered there is information to 
b e your awareness of its onset, preventive measures, 

. and a plan of management. 

^ About 650 Pages. Illustrated. 14-23300. 

24 : 1880. In Preparation. 
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a ENDOCRINOLOGY x 


Plastic Surgery of 


= The Female Breast 


Edited by R.C.A. Weatherley- White, 
M.D., F.A.C.S. 
5 Contributors. 


A unique atlas of surgical procedures for breast reduction and 
mammary prostheses. Line drawings and sequential operative 
photographs augment understanding of the step-by-step tex- 
tual description of each technique. includes a chapter on the 
psychiatric and legal implications of breast surgery. 

About 200 Pages. 375 Illustrations. 1426303. 

1980. in Preparation. 


FERTILITY 
m CONTROL 


Biologic and Behavioral Aspects 


Edited by Rochelle N. Shain, Ph.D., 
and Carl J. Pauerstein, M.D. 
18 Contributors. 


An exciting new approach that combines the three disciplines 
of fertility control: applied clinical medicine, laboratory 
research, and social science methodology. its five parts are 
Reproductive Biology, Clinical Applications of Reproductive 
and Behavioral Science, Demographic Aspects of Population 
Change, Anthropological and Sociological Perspectives, and 
Social Science Methodology. 

500 Pages. 51 Hlustrations. 14-23763. 

1980. In Preparation. 


Í Lippincott/Harper 





P.O. Box 7777-R0200, Philadelphia, Pennsylvania 19175 
"gase send me the following: 
| Quick Reference to OB/GYN Procedures, 2/e (65-05580).. 0... $14.75 
| Gynecol ogic Endocrinology, 3/e (14-90549) aaua oaaao in Prep. 
| Complications in Obstetric and Gynecologic Surgery 
Bec a ea a REIR Sb ot he MR Sie in Prep. n 
Plastic Surgery of the Female Breast (14-26303) ........ ... in Prep. E 
|. Fertility Control LA 294 ose Ob be bd P xui d eK RENS in Prep. | E 
NETT NN ee ce es 
p^ Address _ MERCEDE HET ON z 
i cec LL LL Le e 
.i Payment enclosed* (save postage & handling) 10/80 EE 
.. Charge & bill me (plus ine & handling} 
a Master GPA a E ES || MONS 
| [i Visa E EE DE Se Oe DE OE DE ee AER REI 
"The law requires that v we collect state sales taxes where applicable. Please inctude 


the prescribed amount with your payment. 
Also available at your medical bookstore 
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CLINICAL 
^ BIOSTATISTICS: 


here's why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacologv and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—-order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M D, 1977, 468 pages 
plus FM LXIV, 6-7/8 x 10, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect-—314) 872-8370 ext. 10 during normal busi- 
ness hours. ABO794 
Price effective in U.S.A. only. 


MOSBY 
TIMES MIRROR 
THE C v MOSBY COMPANY 


11H36 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOUR! 53141 





BELLERGALS.....- 


Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg: Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg, 
Beliafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergai are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergai is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized Dy 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 

Gastrointestinal disorders with hyperrnotility. 
hypersecretion, "nervous stomach. and 
alternately diarrhea and constipation. 
Genitourinary — uterine cramps. etc. 
Premenstrual tension 





WM devmarmemerlenee rer rers o 


headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
iow and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision. dry mouth, 
flushing. drowsiness occur rarely 


Dosage: Bellergal-S Tablets. One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


LABORATORIES y 
Üivision ol Sandoz, inc. 
LINCOLN, NEBRASKA 68501 





NONHORMONAL therapy 


for menopausal 
vasomotor instability 
IS receiving 
renewed attention. 





BELLERGALS 


AADLE Io 





Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 

habit forming), 40.0 mg: Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg; Bellafoline* (levorotatory alkaloids of bella- 

panna, as malates) parasympathetic inhibitor, 
.2 mg. 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 


( 1979 Dorsey Laboratories/Division of Sandoz, Inc. 
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1. She wants nonhormonal contraception. 
2. She wants to space her family. 

3. She smokes. 

4. She has passed the “Pill” years. 


Freedom — intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort — smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 





Lippes 
Loop D  Saf-T-Coil" Saf-T-Coil 


Cu-7 
( Nullip) (Standard) 


d ^ * € 
3.07 mm. 5.33mm. 3.76 mm. 4.50 mm. 
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Opper contraceptive 
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Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 





(Rates —based onlabeling claims— 
expressedasevents per 100 women 
through 12 months of use for parous 
women )* 


Lippes = Saf-I- 
Loop D’ Coil 


Pregnancy 1.9 E 2.4 
Expulsion 2 led 18.3 
Medical Removal 10.9 15.2 136 


These rates are derived from separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 


Cu-7/ 


References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medical 
Economics Company, Oradell, N.J., 1978 pp. 1216, 1521 


Intrauterine contraception is not appropriate for all women. Please see complete product 


z 


Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
It is Substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. | E 

Coiled around the vertical limb is a pure, virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. | 

The Cu-7 is supplied with a simple tubular polypropylene inserter All components are sterile. 


Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 

by a minute quantity of copper released continuously from the coiled copper into the uterine cavity. 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

ndi studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment. 


Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist. preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal "Pap" smear: vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled: diagnosed Wilson s 
disease: known or suspected allergy to copper, previous ectopic pregnancy. and significant anemia. 


Warnings 
E deo (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

ib) Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia. septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases. the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that the risks associated with an elective abortion increase with pera age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ. she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious. 


2 Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred. 


3 Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 

has cU) 'eported. While unconfirmed. this risk appears to be greatest for young women who are 

nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
es re m by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility. 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnorma! vaginal discharge, abdominal or pelvic pain, 
dyspareunia. fever The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5 Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs. laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
p women with undiagnosed Wilson's disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician. nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


Patient evaluation and Clinical considerations a) A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. Pap smear, gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant. 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

. (c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

id) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is, however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7 : 

ie) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 
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f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
IUDs. especially in patients with a previous disposition to these conditions 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli 

íh) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. . 

lj) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a Copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

(1) The Cu-7 should be removed for the following medical reasons. menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection: intractable pain often aggravated by inter- 
course. dyspareunia: pregnancy. if the thread is visible: endometrial or cervical malignancy: uterine or 
cervical perforation; or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe; if not. x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion. when conception occurs with intrauterine devices in situ, 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration. may occur: however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion. cystic 
masses in the pelvis. vaginitis, leg pain or soreness. weight loss or gain, nervousness, dyspareunia. 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal. 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea. and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. | 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 months from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs. removal is indicated, and a new 
Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 
bleeding. 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12. 24. and 36 months of use.) 

This experience encompasses 387,131 woman-months of use. including 12 months for 11.517 
women, 24 months for 7.895. and 36 months for 3.661. 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 34 34 


How Supplied | 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete produc: labeling for additional information. including insertion and removal 
instructions. 


SEARLE Searle Laboratories 
Division of Searle Pharmaceuticals Inc 
Box 5110. Chicago, Illinois 60680 
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Blessed relief 
after the blessed event 


= Analgesic: 20% benzocaine concentration for gentle but effective 
relief of postepisiotomy and postpartum hemorrhoidal pain and itching 
E Soothing: 0.596 menthol for soothing, cooling effect 


a Water-soluble: no oily residue.. easy on sutures, easy on skin, 
and easy to wash off 


um Convenient: Available in convenient 6 oz. or 3 oz. aerosol spray 
cans that spray from any angle 


= Environmentally safe: propellant is environmentally acceptable 


FOR PROMPT RELIEFOF D 


P» i SKIN PAIN AND ITCHING E 


AEROSOL MI TOPICAL ANESTHETIC SPRAY erst. Si tions ne 
For gentle, effective relief of aa 
postpartum discomfort Ayerst aenst ssonarones 
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SO SO 
EFFECTIVE — SAFE 
YOUD 
EXPECT TO 
WRITE A 
PRESCRIPTION TO 


Preparation H and its principal ingredient —Skin 
Respiratory Factor (SRF) have been studied in vitro” 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound oxygen 
consumption, epithelialization and collagen 
| synthesis. 
l The unique Preparation H formula temporarily 
relieves pain and itching in many cases and actually 
. helps shrink swollen hemorrhoidal tissue due to 
inflammation. All without anesthetics or steroids. 















HENEE Helps shrink swe 
PREPARATION H. BESTE iiammation ana 


HEMORRHOIDAL OINTMENT gives prompt, temporary relief 


nm 
cases from, any 


| 

| 

Pain and itching in tissues. | 
NET WT. 2 OZ. 


PREPARATION H* 
Clinically tested. 


EN seemed RS 


AJOG 5/15. 
Please send 


PREPARATION H ACTIVE INGREDIENTS: 
Live Yeast Cell Derivative, supplying 2,000 units Skin 


; ‘Skin Respiratory Factor " 
9 f 
3.0%, supplying Vitamin A | | Patient Education Booklets on the common Causes, prevention and 
treatment of hemorrhoids 


*Goodson W, Hohn D, Hunt TK, et al: Augmentation 
of some aspects of wound healing by a "Skin Respiratory 
Factor: J Surg Res 21:125-129, 1976. 











SPECIALTY 


For literature and patient education 
material, send coupon to Medical Dept., 
Whitehall Laboratories, 685 Third Avenue, 
New York, New York 10017. 
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Ambulation during labor has been shownto 
benefit both mother and baby. One clinical 
study suggests it promotes shorter labor, 
less need for analgesia, better condition of 
the neonate, and less discomfort for the 
mother.* A Corometrics Model 315 Tele- 
metry system keeps the watchful eye of a 
Corometrics 111 or 112 Fetal Monitor on 
your patients asthey walkor perform routine 
activities. 

Our new 315 Telemetry System provides 
two channels for the information you need. 
FHR is reported through a Spiral Scalp 
Electrode, and Uterine Activity is obtained 
via a tocotransducer or microstrain gauge. 


'Flynn. A.M.. Kelly. J.. Hollins. G.. Lynch. Ambulation in 
Labor. British Medical Journal. 1978, 2. 591.593 


The system allows monitoring of up to 20 
ambulatory patients through matched sets 
of receivers and transmitters, each with its 
own frequency. Comfortable, lightweight 
transmitters, powered by a9 volt battery, free 
a patient to move anywhere along a line of 
sight path for at least 1 00 feet. Special ceiling 
antennas and amplifiers are available to ex- 
tend the range. A compact receiver features 
audio alerts and LED displays to confirm 
battery and signal states. 

If you desire the option to provide ambu- 
latory care for your patients, ask your Coro- 
metrics sales consultant for a demonstration. 
For more information, contact: Corometrics 
Medical Systems, 61 Barnes Park Road 
North, Wallingford, Connecticut, U.S.A., 
06492, (203) 265-5631. 


" 
COROMETRICS MEDICAL SYSTEMS, INC. Cy Because new life can't tell you its problems. 
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Ortho Diagnostics Representative for full details. 


ORTHO DIAGNOSTICS x: 


Raritan, New Jersey 08869 
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HER OC ISNT 
FOR BETTER 
OK WORSE. 


If it's NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects. ..and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(1 mq norethindrone acetate and | 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 


Please see following page for brief summary of prescribing information 


© 1980 Warner-Lambert Company 











Brief Summary of Prescribing Information. 

NORLESTRIN® 1/50 

(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-diol), 50 
mcg. 
DESCRIPTION 
Norlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 

In clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 
Dose-related risk of throm ism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital yrs 

7. Known or suspected pregnancy (See WARNING No. 5.) 
WARNINGS 


Cigarette smoking i 
irom oral bantrece 





ncreases the risk of serious cardiovascular side effects 
ive use. This risk increases with and with heavy smok- 
rettes per day) and is quite marked in women over 35 years 

o use oral contraceptives should be strongly advised not to 





ing (15 or more ci 
of age. Women 
e. 

The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information relating to these 
risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predispos- 
ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 
smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 
not smoke. Tne amount of smoking is also an important factor. 

Risk of dose: in an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 
preeclamptic toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinuec immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in users. If feasible, oral contraceptives should be discontinued at least four 
weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 
or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is NO evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; however, an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer, or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy, female sex hormones may seriously 

damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 


use an alternate form of contraception for a period of time before attempting to conceive. S 


Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while rece ving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blooa Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a nistory of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted. 

10. Certain endocrine and liver functicn tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII. 
VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) leading to increased circulating 
total thyroid hormone. (d) Decreased pregnanedio! excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas, 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional contirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have deen reported in patients receiving oral contracep- 
tives and are believed to be drug relatec: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates: vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have Deen reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 
porphyria. 

pecial Notes on Administration 
Norlestrin [Fe] 1/50 (norethindrone acetate and ethiny! estradiol tablets, USP) and Norlestrin 
[28] 1/50— Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started. 

Norlestrin[21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and pac«ages of five refills. 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills. 

Norlestrin[21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills YB 
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in the hospitalized patient ° 


single-drug coverage ofn man 


M fc first cephamycin d deriva ^ 3 EON 


Cefoxitin Sodium M M 


VIALS, containing 1 gram and 2 grams cefoxitin equivale 





an aerobic/anaerobic - efficacy in many 
spectrum that includes gynecological 
Bacteroides fragilis and infections" 
Neisseria gonorrhoeae — “sty stertveininiosione suchas. 


pelvic abscess postsurgical vaginal cuff infections 
pelvic cellulitis ^ tubo-ovarian abscess 


e In infections" caused by single or 
multiple pathogens 


* Active against most aerobic pathogens — gram-negative 
as well as gram-positive 

* Active against most anaerobic pathogens 
including B. fragilis 


e Active against most 8-lactamase-producing strains that *due to susceptible strains of indicated bacteria 
destroy the activity of many cephalosporins and penicillins tin vitro activity does not necessarily imply in vivo effectiveness. 
Not active against most strains of Pseudomonas aeruginosa (1) MEFOXIN is often referred to as a cephamycin in the scientific 
and enterococci (e.g., Streptococcus faecalis) and many literature 


strains of Enterobacter cloacae Methicillin-resistant 
staphylococci are almost uniformly resistant to MEFOXIN* 
( Cefoxitin Sodium MSD) Copyright ©1979 by Merck & Co., Inc 
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safety comparable ^ SIMPLE AND FAMILIAR DOSAGE REGIMEN 































. Usual Daily | Frequency and | 
o cephalothin Type of Infection Dosage | Route — | 
Uncomplicated forms* of infections | gram every 6-8 
* Generally well tolerated, the most common adverse reac- such as pneumonia, urinary tract hours IV or IM 
tion being local reactions following IV or IM injection. Con- | infection. cutaneous infections | 4 
pial at E. cia who have ahy p y a to Nicdatalely severe or severe A. 9r ai ever) 3s 
cefoxitin and the cephalosporin group of antibiotics. Give infections os 


with caution to penicillin-sensitive patients. Antibiotics 
should be administered with caution to any patient who has 
demonstrated some form of allergy. particularly to drugs 
Use of the drug in women of childbearing potential re- 
quires that the anticipated benefit be weighed against the 
possible risks. Safety and efficacy in infants and children 
have not yet been established. 














Infections commonly needing anti 
biotics in higher dosage (e.g., gas 
gangrene) 


2 grams every 
4 hours or 3 grams 
every 6 hours IV | 


-— — t: 


12 grams 


r 





*including patients in whom bacteremia is absent Or ay 
‘For uncomplicated gonorrhea, see Prescribing Information 











For full details on dosage, see Prescribing Information 





For a brief summary of prescribing information, MERCK 
please see following page. AR 
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(Cefoxitin Sodium MSD) 


Indications: Treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung 
abscess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumo- 
niae), other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylo- 
coccus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by E. coli, Kleb- 
siella species, Proteus mirabilis, indole-positive Proteus (i.e., P. morganii, P. 
rettgeri, and P. vulgaris), and Providencia species. Uncomplicated gonorrhea due 
to N. gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal 
abscess, caused by E. coli, Klebsiella species, Bacteroides species including the 
B. fragilis group,t and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by E. coli, N. gonorrhoeae, Bacteroides species 
including the B. fragilis group. * Clostridium species, Peptococcus species, 
Peptostreptococcus species, and group B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. 
aureus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, 
and Bacteroides species including the B. fragilis group.t 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epiderrnidis, streptococci (excluding 
enterococci, e.g., Strep. faecalis), E. coli, P. mirabilis, Klebsiella species, Bacte- 
roides species including the B. fragilis group,+ Clostridium species, Peptococcus 
species, and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be performed, ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g., Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cocci are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOX- 
ITIN, CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH 
CAUTION TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSEN- 
guts oid MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
ES. 
Precautions: The total daily dose should be reduced in patients with transient or 
persistent reduction of urinary output due to renal insufficiency because high and 
prolonged serum antibiotic concentrations can occur in such individuals from usual 
doses. As with other antibiotics, prolonged use may result in overgrowth of 
nonsusceptible organisms; repeated evaluation of the patient's condition is essen- 
tial. If superinfection occurs, take appropriate measures. Increased nephrotoxicity 
has been reported following concomitant administration of cephalosporins and 
aminoglycoside antibiotics. 
Interference with Laboratory Tests —As with cephalothin, high concentrations 
(7:100 mcg/ml) may interfere with measurement of serum and urine creatinine 
levels by the Jaffé reaction and produce false increases of modest degree in creati- 
nine levels reported; serum samples should not be analyzed for creatinine if with- 
drawn within 2 hours of cefoxitin administration. A false-positive reaction for 
glucose in urine has been observed with CLINITEST* reagent tablets. 
Pregnancy — n women of childbearing potential, weigh anticipated benefit against 
possible risks. 
Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children — Safety and efficacy in infants from birth to three months 
have not yet been established. In children three months and older, higher doses 
have been associated with increased incidence of eosinophilia and elevated SGOT. 
Adverse Reactions: The most common adverse reactions have been local reactions 
following intravenous or intramuscular injection. Other adverse reactions have been 
encountered infrequently. Local Reactions — Thrombophlebitis with intravenous 
administration; pain, induration, and tenderness after intramuscular injections. 
Allergic Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. B/ood — Transient eosin- 
ophilia, leukopenia, neutropenia, and hemolytic anemia; a positive direct Coombs 
test may develop in some individuals, especially those with azotemia. Liver Func- 
tion—Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline phos- 
phatase. Renal Function — Elevations in serum creatinine and/or blood urea 
nitrogen levels. 
Note: In group A beta-hemolytic streptococcal infections, therapy should be main- 
tained for at least 10 days to guard against the risk of rheumatic fever or glomeru- 
lonephritis. In staphylococcal and other infections involving a collection of pus, 
surgical drainage should be carried out where indicated. Intramuscular injections 
should be well within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary to avoid 
inadvertent injection into a blood vessel. The total daily dosage in infants and chil- 
dren should not exceed 12 grams. 
How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 
1 gram or 2 grams cefoxitin equivalent. 
For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, PA 19486 ; MSD 


t8. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus 
S Registered trademark of Ames Company. Division of Miles Laboratories, Inc. 
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. UNIVERSITY OF MISSISSIPPI 
MEDICAL CENTER 
MATERNAL-FETAL MEDICINE 


Positions Available For: 
Attending Staff Physician 
and in 
Accredited Fellowship Program 


Attending Staff Position: Applicants must be eligible or certified by the 
American Board of Obstetrics and Gynecology. The candidate should be in- 
terested in teaching, clinical obstetrics, regionalization and be research 
oriented. Completion of a fellowship in Maternal-Fetal Medicine from an 
approved program is desirable. 


Maternal-Fetal Medicine Fellowship: Positions in this accredited 
fellowship program are available beginning July 1, 1980. The program 
involves a two year commitment in clinical and basic research. The Univer- 
sity of Mississippi Medica! Center serves as the regional center for ma- 
ernal transport for the entire state as well as having an active obstetric 
service in excess of 4300 deliveries annually. Active research personnel 
and support facilities are available in obstetric endocrinology, infectious 
Aisease, cytogenetics, and medical complications of pregnancy. Applicants 
must be eligible for or certified by the American Board of Obstetrics and 
aynecology. 


terested candidates for either position should send a curriculum vitae to: 


John C. Morrison, M.D. 

Director, Division of Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
University of Mississippi Medical Center 
2500 North State Street 

Jackson, MS 39216 


Perinatal Endocrine 
Physiologist, 
Using Sheep Model 


Ph.D., or M.D. Must be able to 
lead team of Pre-Post Doctoral 
Fh.D.'s or M.D.'s OBTAIN 
CWN GRANT SUPPORT. 


Flease write or call: 

John R. Marshall, M.D., 
Professor and Chairman, 
Dept. of Ob/Gyn., 
Harbor/UCLA Medical Center, 
1000 W. Carson St., 

Torrance, CA 

Tele: (213) 533-3564 
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Today, the 
goal remains 


low-dose oral 
contraception. 


In recent years, the trend in 
oral contraceptive prescribing 
has definitely been toward 
formulations of 50 mcg or less. 
The reason for this is sound 
medicine: give the patient the 
lowest hormonal content nec- 
essary to assure effective con- 
traceptíion while anticipating 
a minimum of side effects." 


*Note: serious as well as minor side effects 
have been reported following the use of all 
oral contraceptives. These include thrombo 
embolic disease. Please see summary of Pre 
scribing Information on following page 


Although the low-dose oral 
contraceptives are highly ef- 
fective in most patients and 
offer a relatively low rate of 
menstrual irregularities, some 
patients must have their for- 
mulation switched because of 
breakthrough bleeding. At this 
crucial time, a decision must 
be made as to which higher- 
dose formulation comes clos- 
est to the initial goal of oral 
contraception. 


But 
breakthrough 
bleeding may 
requíre dosing 
upwards. 


Norínyl 1+50 represents an 
excellent choice at this junc- 
ture. Though slightly higher 
in hormonal content than sub- 
50 mcg products, the Norinyl 
1+50 combination of 1 mg 
norethindrone and 0.05 mg 
mestranol is a low-dose prod- 
uct which has become a stan- 
dard for comparison. 
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stay within the 


low-dose zone. y ` still stay io low. 


Norínyl 1:450 combines an 
established high rate of effi- 
cacy with a low recorded inci- 
dence of menstrual irregular- 
ities. (In clinical trials of 3,852 
women for 45,937 cycles, break- 
through bleeding was 3.7% of 
cycles and amenorrhea was 
5.0% of cycles.) For more than 1 
a decade, Norínyl 14.50 has (norethíndrone 1 mg with mestranol 0.05 mg) 
been a trusted formulation N 
with an extensive history of 
patient experience and accep- x 
tance. 
So, today, when you have 
to adjust dosage upwards, 
consider Norínyl 1+50. It al- 
lows you to “step up and still 
stay low. 
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©1980 Syntex (F.P), Inc 


Please see summary of Prescribing Information on following page 
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(norethi drone 1 mg. with mestranol 0.05 mg.) 
Norinyl 14-50 28-Day Tablets 
21 norethindrone 1 mg. with mestranol 
0.05 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in 0.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient Si oh It is recommended that new acceptors of 0.C.s 
should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
suspected estrogen dependent neoplasia. d. Benign or malignant liver tumor 
which developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 


diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
Ioue. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported. confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
E arette smoking, hypertension, hypercholesterolemia, obesity, diabetes, 

istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 

roups must be given serious consideration. (The estimates are based on 

ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women ney these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with ali methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy " smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 


TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





women are: 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 7.4 13.9 20.8 22.6 
Abortion only LE 1.6 1.8 1.7 1.9 1.2 
Pill only —nonsmokers 1.3 1.4 1.4 2.2 4.5 7.1 
Pill only —smokers 1.5 1.6 16 108 134 589 
IUDs only 0538-29 WW $54, 20 'L9 
Traditional 
contraception only 1.1 n6 .20 3.6 5.0 4.2 
Traditional contra- 
ception and abortion 02 02 03 03 (03 0.2 


The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for T infarction, 
is further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
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disorders associated d with the use of 0.C.s: — 
TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 
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Age Below 30 30-39 404 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C,B B.A 





A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. D—Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should Mr of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. irregular bleeding at the time O.C.s were 
first given, pere ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported Suggesting an increased risk of endometrial cancer in 
users of conventional combination or lab ne, pont 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a qon risk was suggested for the subgroups of O.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of s pm ia within the first 6 months of pill use was 
Suggested to be predictive o Dye after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman's 
risk of hepatocellular adenoma. studies relate risk with duration of use, the 
risk vu much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ' acute 
abdomen''. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic loth 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational i ay early pregnancy may seriously 
quum the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestro! (from 30 to 9095) have been found to have epithe- 
lial changes of the m and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may —€— abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in m nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
v pot regnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 

eriod (or after 45 days from the last menstrual period if progestogen-only 

.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no p information is available on which to base this recom- 
mendation. The administration of Mr enia or progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
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risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O.C.s. 
Fer this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving O.C.s. An increase in ee og and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women; hyperten- 
sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertens:on in O.C. users. 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients SNS bct In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovuiation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing O.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
cel examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the pon is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine epedrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. ME Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased pa e ag s ait platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C_s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, pray: 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. 0.C.’s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g.. quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The ms adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
pense og diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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Tiple target therapy for E. n vaginitis 
= BETADINE 
. Microbicides Vaginitis Regimen 


: m Broad-spectrum microbicidal action kills all three pathogens usually 
f responsible for infectious vaginitis—monilia, Trichomonas and 
3 Haemophilus vaginalis. 


m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 


m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 
skin and natural fabrics. 
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Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 


AT HOME 
BETADINE” Vaginal Gel’ 


(povidone-iodine) 
BETADINE” Douche 


m in the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


m Prescribe BETADINE Vaginal Gel 
(povidone-iodine), one applicatorful 
of which is to be inserted each 
night. 


8 Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


m After two weeks 
— Patient returns for an office visit. 
— |n more resistant cases, the 


regimen may be continued through 


1 or 2 cycles, if necessary. 


“BETADINE” Vaginal Gel 


(povidone-iodine) 

Brief Summary 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 
















Based on a review of this drug by the 
National Academy of Sciences— National 
Research Council and/or other informa- 
tion, FDA has classified the indications as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications requires 
further investigation. 


Precaution 

If irritation, redness or swelling develops, 
discontinue use. The rare individual with history 
of iodine sensitization should not use this 
product, pending further investigation. 
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LEON J. SHULMAN 


Santa Monica, California 


Our Pacirrc Coast Obstetrical and Gynecolozical 
Society has a proud but tumultuous history. From the 
birth pains detailed in William Benbow Thompson's! 
paper, “In the beginning,” to the most recent sc-ape 
with the Federal Internal Revénue Service, we nave 
met and overcome internal and external stresses and 
emerged a very special, compact organization with a 
unique quality. l 
Election to the Presidency of this Society must paral- 
lel the achievement of the mountain climber who 
reaches the peak of Mt. Everest. It is exhilarating, awe- 
inspiring, and filled with appreciation for the ream- 
work which made the expedition possible. At the same 
time there is the feeling of anguish, as expressed by 
previous Presidents, at the prospect of the presidential 
address. This was enunciated most eloquently by Grant 
Baldwin,’ in 1967, when he said: “Each year this Soci- 
ety honors one of its members by electing him Presi- 
dent. It is a great honor; one of the greatest that will 
ever come to most of us. But a President is not chosen 
for his literary ability, so why should he be subjected to 
such torture as preparing a presidential address? Some 
of you are primarily scholars and write coherentl; from 
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more than a modicum of intellectual resources; some 
have distinguished yourself in research; others are true 
philosophers; and a few are even humorous." The not 
so quiet anguish was voiced by Charles McLennan in 
:973. His analysis of previous presidential addresses 
was scholarly, colored by the wry sense of humor which 
only McLennan could.evoke. He noted that he had 
taken seriously the doctrine enunciated in 1968 by 
former President Keith Russell? who had declared that 
it is the duty of each and every President of this organi- 
zation to review the addresses of his predecessors. 
After reading and categorizing the addresses, McLen- 
nan’s‘ conclusion was that he had not "unearthed a 
masterpiece destined to rouse the spirits of gynecolo- 
gists down through the ages." As a result he proposed 
the abolition of the presidential address which he re- 
ferred to as a ceremonial custom which had outlived its 
usefulness. Each President since that momentous day 
has wished that this recommendation had been ac- 
cepted, but an ad hoc Blue Ribbon committee of the 
previous Presidents decided that if it was good enough 
for them it was good enough for posterity; therefore, 
the presidential address continues. 

As an aside I might differ with Charles McLennan's 
conclusions. My rereading of old Transactions from 
1931 on revealed a wealth of imaginative presentations, 
both scientific and philosophical, and for me it has been 
an educational, and illuminating, insight into Fellows 
past and present. I found ideas and beautifully worded 
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statements which might clarify the reasons for our So- 
ciety's success.as well as factors which might menace its 
future. 

In the course of this review I found Goodrich 
Schauffler's? paper, presented in 1950, on "Changing 
trends in obstetrical and gynecological authorship." He 
lists the motives of authorship in five categories: “(1) 
the desire to record important basic data for the assis- 
tance of others in the same field; (2) intention to obtain 
credit for such documentation; (3) the urge to flatter 
our vanity; (4) the calculated ambition to attract re- 
ferred practice; (5) the intention to advertise a propri- 
etary of some sort." In none of these categories do I 
.find an excuse for the presidential address. 

Schauffler indicated that “our worthwhile specialty 
societies demand of an essayist that his auspices be au- 
thoritative; his background meticulous; his presenta- 
tion dignifiec.” Furthermore he noted that “the ability 
of an essayist to stimulate good argument is a salient 
factor in his success, and it did not seem to make any 
difference whether his thesis was powerful or meager 
so long as spirited, enlightened discussion resulted." 
Perhaps this paper will be controversial. : 

Let me return to the expressions of various prede- 
 cessors. Albert Holman's? address in 1950, “The 
thoughts of an obstetrician," started witli: "Election to 
the presidency of this Society is the highest professional 
honor I have ever received. Allow me to express my 
gratitude and appreciation to you. The Pacific Coast 
Obstetrical and Gynecological Society is unique among 
regional societies. Scientific achievement and profes- 
sional excellence are combined with good fellowship in 
its requirements for membership. Its size is limited by 
its By-Laws. Hence, those who are fortunate enough to 
be elected to membership are a selected ‘group. This 
organization represents medicine at its best; a picked 
group of experts, each a diplomate of the American 
Board of Obstetrics and Gynecology, brought together 
by the desire for professional excellence and held to- 


gether by bonds of deep and lasting friendship, and - 


mutual respect." 

In 1937, our revered founding member, Ludwig 
Emge,' opened his address with: "The greatest honor a 
society can bestow upon one of its members is its presi- 
dency. I am deeply conscious of this and I want you to 
know how much I appreciate the trust you have placed 
in me. It has been a great pleasure to help prepare this 
meeting and anticipation of seeing so many of my 
friends has made the task an easy one. However, the 
real burden of this preparation has been carried out by 
our competent and genial Secretary, Floyd. Bell, to 
whom, together with the Arrangements Committee 
and the essayists, we give the thanks of the Society." 
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It is wholly fitting that I express the same apprecia- 
tion to our Program Committee, headed by Jack Hal- 
latt, and the Arrangements Committee directed by 
Jesse Rust. It is obvious that the heavy work of the 
Society is done by the Secretary-Treasurer, this year 
most capably handled by David Figge. One would be 
remiss in allowing this opportunity to go by without 
paying tribute to the hard-working, dedicated, disci- 
plined'clinicians who have preceded him in this office: 
Clarence A. DuPuy; T, Floyd Bell; William Benbow 
Thompson; R. Glenn Craig; Donald Tollefson; Donald 
deCarle, who also continued an extra year filling the 
office of the recently elected and then deceased’ 
Richard D. Reekie; Keith P. Russell; Purvis Martin ;and 
Melvin Breese. Special note should be made that our 
current Secretary-Treasurer is the first to hold office 
while at the same time holding a full-time teaching po-. 
sition. 

There has been Eu talk about what it is that makes 
us so uniquely successful. Our first President, Dr. 
Frank W. Lynch,’ in 1932, said, “This meeting marks 
the birth of a new Society dedicated to the promotion 
of knowledge and all that relates to the diseases of 
womeri, and obstetrics, and, as such, it takes its place in 
the lorig column of many that have gone before, some 
of which have earned the right to live by the many -. 
brilliant contributions of their members, while others 
have fallen by the way. That the formation of our So- 
ciety is a logical development there can be no doubt. 
Our members have the same problem, aims and aspi- 
rations. On this Pacific Coast we live in neighboring 
cities; none of which are so far apart that distance 
should prevent attendance at the yearly meetings. Our 


acquaintance should ripen into helpful friendship and 


our discussions prove helpful and stimulating." 

Here then at the outset our first President delineated 
the cherished idea that we would be friends. Indeed, 
each and every one of us need only to look around to 
see those who have befriended us. Our predecessors 
were an inspiration to be followed. The awe we had for 
them mellowed as the years went by and we became 
friends. 

I am reminded of the first meeting I attended in 
1957, held here in Palm Springs, at which time B. J. 
Hanley was President. He had a boundless love for his 
associates and his residents and brought many of the 
younger men into this Society. His religious fervor 
prompted his presidential address, “In defense of the 
unborn child,” a cry which was drowned out by. the 
subsequent events of political medicine and the wom- 
an's right to select abortion on demand. A group of 
apprehensive young men-—Dan Gotenternek, George 
Macer, James McNulty, Ervin Nichols, and yours truly 
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from the Los Angeles area—attended that meeting. 
The status of this Society was so exalted that we all 
moved as though we were walking on eggs. Jim 
McNulty wished that there had been a cruise director 
to help advise us as to what to do. Erv Nichols tells the 
story that when he found that he had forgotten to 
bring his cumberbund to wear with his dinner clothes, 
he elected to miss the formal dinner rather than to 
appear so crass as not to dress appropriately. Yours 
truly quaked in his shoes when Erle Henriksen glanced 
at a full cocktail glass and muttered, “Hate to see a 
young fellow like you drinking.” Later I felt that there 
was a twinkle in his eye which was unnoticed at the 
time. Tommy Hayden’s warm welcome at my first 
meeting set a superb example of how guests and new 
members should be greeted and one which we should 
all strive to follow. Those giants before whom: we 
quailed were indeed friends both before and after we 
became members. 

It would be redundant to say that members of our 
Society are helpful, not only to other Fellows but to the 
deserving younger men. Time and again top-quality 
consultation has been available. Reference of a patient 
to a Fellow in another area not only provides excellent 
care for the patient but at the same time reflects on the 
intelligence and integrity of the referring physician. 
There are many incidences of help extended to me by 
Fellows at different stages of my life. Emil Krahulik, 
the “obstetricians’ obstetrician,” was always willing and 
able to lend a helping hand. I recall one night, as a 
“junior attending” at the Los Angeles County Hospital, 
when a ruptured uterus seemed to be getting worse 
and worse despite all of our efforts. At 3 o’clock in the 
morning a call brought Dr. Krahulik across town. He 
calmly and dexterously showed us exactly how the 
problem should be managed. William Benbow Thomp- 
son's invitation to serve on the Maternal Mortality 


Committee cannot be forgotten. Mac McCausland, with 


his lovely wife Frances, managed to get me an ap- 
pointment as resident at the Margaret Hague Mater- 
nity Hospital under the direction of Samuel A., Cos- 
grove, whose knowledge and honesty as well as his 
clinical acumen were legendary. Lyle McNeile, who had 
the doubtful honor of delivering me as a home delivery 
long before there were ABC rooms, threw out the chal- 
lenge in one of his lectures that Kielland's Forceps were 
a tricky kind of forceps which took special training and, 
therefore, he would not bother to tell us about it. Those 
of us who learned to use Kielland's with some dexterity 
developed a special pride. Although forceps rotations 


are rare in this day, the fact that one can do them when 


indicated is gratifying. The realization that the teach- 
ing of this technique has fallen by the wayside, as has 
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the technique of breech delivery, makes us wonder if 
obstetrics is destined to be *midwifery fallout" or surgi- 
cal cesarean sections. E. W. Cartwright took me 
through his office and showed me how offices should 
be run and how patients should be managed properly. 
George Judd, whose kindness in appointing me 
Chairman of the Committee for Continuing Education 
of the obstetrical and gynecological specialist for the 
American College of Obstetricians and Gynecologists, 
led to many wondrous contacts. Ralph Walker re- 
viewed the first paper I presented to this Society. He 
pointed out that the Fellows did not approve of papers 
containing any levity whatsoever. I therefore gave a 
straightforward presentation neatly sandwiched be- 
tween the Memorial Essay, which ran overtime, and a 
lunch which was scheduled .to be on time. Keith Rus- 
sell’s help and advice, based on his having held every 
conceivable office, have been invaluable. 

The kindness and friendship of these and others will 
always be remembered. Each of you could recite similar 
stories. 

George Judd? made the point, in his presidential ad- 
dress in 1360, on "Pursuit of excellence," when he said, 
"We have created bonds of understanding, unity, and 
friendshi» that could not be achieved otherwise." 

Where do we stand today with regards to these bonds 
of friendship? The interrelationship of the academi- 
cian and the clinician has at times been strained and 
threatens the underlying unique quality of our Society. 
Looking back at our charter members we find that they 
were all chairmen of departments of medical schools or 
leading practitioners. Departmental chairmen were 
also full-time clinicians so that there was no division of 
town and gown. Possibly we have pussyfooted around 
too long in discussing this potentially divisive problem. 

The background to this was provided by Dan G. 
Morton," who, in 1962, in discussing "The professors" 
as his presidential address, traced the development of 
medical school organization from the times when "the 
professors and their few assistants were practicing 
clinicians and were compelled to extract time from 
their busy practices for their teaching duties.” He 
quoted J. Morris Slemons,'! who in his presidential ad- 
dress before this Society in 1935, quoted J. Whitridge 
Williams, first Professor of Obstetrics at Johns Hop- 
kins, as saying, "Success (as a Professor) there demands 
that the individual be an able clinician, talented as a 
teacher, equipped sufficiently with administrative pow- 
ers to coordinate and direct a department, capable of 
conducting research in his own right and of stimulating 
others to undertake it, gifted with the capacity of at- 
tractinz students and of training them to work inde- 
pendently.” Morton" pointed out that, in 1962, there 
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was more emphasis on research, medical schools hav- 
ing some form of full-time staffing. In addition there 
had been an increase in the size of classes; organization 
of the medical schools and the departments had be- 
come complex and involved. The committee system 
had taken over; personnel rosters had become increas- 
ingly long. He stated: “To add to these woes we must 
contend with other notable time-consuming activities in 
1962 such as the rapidly multipying number of medical 
societies, research program review committees, and ad- 
visory committees for the various paramedical groups, 
all of which require endless hours of reading, paper 
work, discussion, and traveling. A third demanding 
time consumer is the ever-increasing number of spe- 
cialty journals which provide so much reading material 
that one could not possibly keep up with it all." Morton 
concluded that, ". . . it is indeed earnestly desired 
that the future will devise ways of extracting our pro- 
fessors from their administrative turmoil and from the 
excessive time demands of outside committees, paper 
work, societies, travel, and the like, thus permitting 
them to turn again to the aims and duties which at- 
tracted them in the first place." 

Here then is a matter of priorities; would our meet- 
ing be considered essential or one of the societies which 
could be eliminated from the activities of the pro- 
fessors? 

Ernest Page’s’? address in 1971, on "The clinician as 
a scientist," stated that there are ".. . reasons why the 
physician's mind is superior to the best-programmed 
computer; the establishment of a patient's confidence 
in you, the healer of illnesses; the compassionate un- 
derstanding of her anxieties or grief; the use of the 


semantic richness of our language to comfort her; the. 


timely useage of nonverbal communication; such in- 
tuitive things as these constitute the art of medicine, in 
which the computer is a complete failure, Science, on 
the other hand, is simply a method of approaching the 
truth. As a method, it has no loyalty to people or 
to institutions, traditions, theories or authority. The 
practice of obstetrics and gynecology, like all fields of 
medicine, is an indivisible mix of both art and science, 
and to advance these skills 'the equipment a clinician 
most needs to improve himself." Page takes exception 
to the idea that when an ànswer appears useless, the 
research is called "basic," and when it is immediately 
applicable, the research is called "applied." He also 
stated: “There is another distinction which is invalid: 
The physician who is salaried by a medical school and 
who combines teaching, research and occasional pa- 
tient care is called ‘academic.’ The physician who deliv- 
' ers primary care to a large group of women is called 
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nonacademic."' He asked: "Are primary physicians ex- 
cused from utilizing. the scientific method in their 
teaching? Should not all obstetricians and gynecologists 
be academic?" Ernest Page is, às you know, both an 
academician and a clinician. | - 

In a number of medical schools, the full-time faculty 
has been seeing, or has started to see, private patients, 
usually on a referral basis. In many instances the refer- 
rals are from out of the area. It has been rumored that 
some academicians really do not enjoy caring for pri- 
vate patients. The fundamental advantage of improved 
patient care with expert consultation by those involved 
in experimental and esoteric forms of treatment is op- 
posed by the criticism that the schools are merely trying 
to improve their financial situation. When the acade- 
mician sees patients in a university hospital, there is the 
fear that he might not be available to patients on the 
same basis as the clinician. This seems to be nitpicking. 
It is, however, no paradox that when clinicians seek 
continued education, as is now mandated in at least 23 
states for relicensure, they attend symposia involving 
the full-time professors. Forums such as ours let the 
professors know what the men in the field are doing; 
the clinical attending staff give the students an insight 
into how the other half works. 

What then are the changes which have contributed to 
the uneasiness which requires ad hoc committees to 
determine the goals and future of the Pacific Coast 
Obstetrical and Gynecological Society? The fundamen- 
tal goals were enunciated at the outset in Dr. Lynch’s 
presidential introduction. The development of more 
full-time heads of departments with subdivisions in 
academic work will divide our specialty so that the 
academician feels he is compelled to develop funda- 
mental research and new ideas and, only incidentally, 
train residents to practice. Clinical training may be re- 
legated to the voluntary clinical faculty. The division 
between clinical and academic is fraught with danger. I 
would call vour attention to the definition of academic: 
“1) pertaining to a college, academy, school or other 
educational institutions, especially one for higher edu- 


' cation; 2) pertaining to other areas of study that are not 


vocational or applied, as the humanities, pure mathe- 
matics, etc.; 3) theoretical, not practical or directly use- 
ful; 4) learned or scholarly but lacking in worldliness, 
common sense or practicality.”* It is obvious from this 
that there must be a meeting of the minds with dissolu- 
tion of competition. The academician and clinician 
complement the other. 

À change in the size of the Society has occurred since 


E 


*Random House Dictionary. 
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its inception. Reference has been made by Melvin 
Breese’? to the fact that societies should be kept small 
enough for a one-to-one relationship. Originally there 
were 44, with a limit of 50 members. The report of the 
Secretary- Treasurer to the Interim meeting in March, 
1979, indicated that there were 82 active Fellows, 54 
Life Fellows, 38 Life Fellows Retired, and 5 Non- 
Resident Fellows. This means that there are 136 active, 
working members. It is gratifying that of the 38 Life 
Fellows Retired, many are interested in attending and 
contributing to the meeting. The addition of only five 
to ten new members each year, with a like number 
hecoming Life Fellows, should make it possible for each 
of us to become acquainted with and to become friends 
of the new initiates. The idea is that friendship should 
permeate our relationships. 

Melvin Breese,’ in his inspirational address in 1977, 
stipulated that the criteria for selecting candidates for 
fellowship should be updated. “Because a potential 
candidate is from a certain city, is an associate in prac- 
tice, is a member of a medical school department, is a 
relative or personal friend, or is a 'great person' should 
neither add to nor detract from the individual's eligi- 
bility so far as is humanly possible. Race, color, creed, 
and sex should continue not to be factors. The criteria 
which I see as essential in each future candidate... 
are: outstanding intelligence, proved by academic and 
subsequent performance; character beyond reproach 
in professional and personal matters; leadership, hav- 
ing demonstrated the ability to exert wide influence in 
the area of day-to-day work; and dedication, not only 
to the specialty, but shown in an expressed desire to 
continuously participate in the activities of the regional 
society." | 

One cannot take exception to these recommen- 
dations but I feel that the criterion that the candidate 
would be a congenial friend as well as an able scientific 
contributor should be significantly weighed. 

Another transition has occurred since the founda- 
tion of the Society. The change was from the men-only 
meeting to one that included the wives. One member, 


who in the interest of peace and tranquility shall re- 


main nameless, wrote in a personal communication 
that, “From the beginning the Society was a closed or- 
ganization, that 1s only M.D.s, no wives. During the 
1950 meeting the gates were opened to allow wives to 
attend, thanks to (name deleted). The character of the 
meetings changed entirely as far as the informal por- 
tion was concerned. No longer could the boys have 
their evening of poker except a few diehards. Enter- 
tainment had to be centered around the wives’ type of 
activities. So, personally, I have regretted the change.” 
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To the contrary, Phil Arnot'* wrote in a personal note 
in 1971: "Afier about 10 or 12 years of these stag only 
meetings, the gals decided they should go along and 
keep an eye on us, and this was ‘real birth’ of the Soci- 
ety as we know it today. We all got to know each other, 
had dinner together, had lots of singing, and made 
fond friendships which we have maintained over the 
years." I would feel it most prudent to leave the judg- 
ment of the two opinions to each member. 

The burgeoning number of meetings, as well as the 
number of journals, with the requirement and, indeed, 
the desire of many to attend different meetings 
throughout the year, puts a tax on the time allotted to 
absence from work, whether it be in teaching or in 
practice. As Morton pointed out, the demands on 
chairmen of departments and full-time teachers are far 
in excess of the hours of the day. Coupled with this is 
the large number of publications to which contribu- 
tions are made, with the decision as to which ones are 
most prestizious. It is- here that the attitude of each 
member toward our Society and the feeling of its im- 
portance must be clarified. All essays (with the excep- 
tion of the presidential address) should be of the high 
caliber expected by our Society. All should be worthv of 
publication in the official JounNar. There can be no 
possible consideration that contributions to this Society 
should take second place to presentation to any other 
organization. Rarely will the clinician be faced with this 
dilemma, Eut it presents a very real problem for the 
full-time teacher, who needs and desires national rec- 
ognition. I- would indeed be a tragedy if the educa- 
tional explosion tolled the death knell of the Pacific 
Coast Obstetrical and Gynecological Society. 

Last, but not least, have been the changes in attitude 
of the public toward physicians as well as the inroads of 
government in medicine. Karl Schaupp, Sr., in 1952, 
touched on this beautifully when he said, “How many 
times have you not been able to find the cause of a 
complaint until you sat down for an hour and patiently 
listened, and by sympathetic questioning, opened the 
flood gates and found at last that a personal problem or 
family difficulty was the causative factor; or perhaps 
there was a deep-seated fear because of ignorance or 
misinformation in the background. 

“It is natural that the public should be interested in 
the advances of medical science, and it is proper that 
they shou.d be educated. It becomes our problem to 
give a background by personal education. How many 
times have you not had to try to counteract the effects 
of scientific advances publicized in popular journals 
and newspapers. There is so much publicity that the 
layman, who has no background for proper under- 
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standing, sees the printed word which to him makes 


fact out of theory. Much of this leads to confusion in ` 


the minds of the patient and develops fear." It may be 


thought that nurse-midwives, nurse-assistants, and vid- . 


eotapes may remove some of the necessity for this 
amount of time, but some patients still want to talk to 
the doctor. Busy teachers who practice part-time may 
not have the opportunity to spend the amount of time 
that should be spent with some patients and, indeed, 
busy clinicians fall into the same trap. Schaupp's thesis 
is still valid 27 years later. 

In his presidential address, in 1958, on "Faith, hope 
and Jane Todd Crawford," Donald Thorp! spoke 
most eloquently when he said: “We have a job to do, 
nationally and internationally. There is more to do 
than meet the routine of surgery, delivery room and 
office clinical problems. One hundred forty-nine years 
ago Ephraim McDowell, in Jane Crawford’s pioneer 
days, was the symbol of integrity, humanitarianism and 
faith, all three of which are desperately needed if this 
world of men is to be restored to sanity and under- 
standing. 

“There is no room in medicine for compromise with 
unreality or with deceit, or with phony doctrines such 
as are preached and published throughout the modern 
world, spreading international distrust and decay of 
moral fiber. Specifically, we are unique to our own 
specialization because, in obstetrics, we see numerous 
people not once or twice, but many times over in a span 
of months. Our influence and our personalities are 
thus indentured more positively upon people than by 
other branches of the medical profession, unless it be 
the psychiatrists who are more unique in that they see 
their patients indefinitely. 

“Our job, then, is for our faith to breed more faith. 
No other group, except perhaps the clergy and the 
teachers, constitute such a strong bulwark in re- 
establishing true rapport, nationally and internation- 
ally. Such a statement is not an implication that we must 
preach some particular brand of politics or some spe- 
cial religious doctrine. All we need to do is to be our tradi- 
tional selves." Donald Thorp said it most eloquently. 
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I leave you with the idea that we need to maintain 
our high level of professional relationship with patients 
and colleagues and at the same time practice good but 
not defensive medicine, hoping for a better relation- 


"ship between those who have taught us and those who 


are practicing what was preached, hoping that our 
positive approach to problems will prevent more out- 
side interference from government sources. Inciden- 
tally, such interference has resulted in this, the first 
meeting of a new organization, the Pacific Coast 
Obstetrical and Gynecological Society, as such, having 
been dissolved because of legal technicalities in its or- 


„ganization. It is now the Pacific Coast Obstetrical and 


Gynecological Society, a Washington nonprofit corpo- 
ration. 

It is my hope that this Society would be the focus of 
primary scientific interest for all members. Leaders in 


the socioeconomic field, as well as the academic circle, 


should be from our ranks. It is gratifying to see that 
many offices of the American College of Obstetricians 
and Gynecologists are held by our members. This is 
only fitting and proper and should be encouraged. In 
our membership, lasting friendships should be a natu- 
ral sequence. I refer again to Phil Arnot' letter: "I love 
this Society because it has given my late wife, Ruth, and 
mysélf so many dear and lasting friendships, and it is 
always a pleasure to go to these meetings and see such 
dear, old friends. After all, what is more precious in 
this old world than love and affection and friendship, 
which our Society provides for us all I am sure." The 
members of longer standing will always remember the 
singing. particularly the hymns, of Phil Arnot and 
Henry Stevenson. 

It is obvious that I have quoted what others have said 
because they have said it so eloquently. We must all 
work to keep the level of our practice, our teaching, 
and our Society at the top, despite the fact that there 
are those who think that “work” is a dirty, four-letter 
word. If we do not, we may find that we are looking at 
the sunset of an old society rather than the sunrise of a 
new and vigorous young one. 
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Environmental pollution and pregnancy: Risks and 
uncertainties for the fetus and infant 


LAWRENCE D. LONGO, M.D. 
Eon Linda, California 


Numerous environmeital contaminants can affect the developing embryo, fetus, or infant. This 
essay explores such questions as these: What is the importance in mutagenesis and teratogenesis 


of macroenvironmental pollutants such as thé heavy metals, dioxin derivatives, polychlorinated | 


diphenyl compounds, and pesticides? What is the significance of microenvironmental pollutants (or 
social environmental factors) such as tobacco smoke, alcohol, and pharmacologic agents over which 
exposed individuals have considerable contro!? What are some of the ethical and legal implications of 


these toxins of which clinicians should be aware? (AM. J. OBsTET. GYNECOL. 137:162, 1980.) 


INCREASINGLY we are besieged with news of envi- 
ronmental contaminants which threaten human health 


and welfare. On occasion the massive release of some - 


heavy. metal, herbicide, pesticide, or other toxin results 
in a virtual pandemic, affecting the lives of. thousands 
of individuals. More frequently, perhaps, the news re- 
ports yet another chemical or food additive which is 
said to add to the body’s burden of mutation or car- 
cinogenesis. Some perils of the macroenvironment af- 
fect the lives of only a relatively few workers in a par- 


ticular industry or chemical plant. Others place essén- | 


tially everyone at risk. Still others, such as smoking, 
excessive alcohol consuniption, or. drug ingestion, are 
problems of the social environment and a function of 
individual behavioral patterns. 

It is apparent that we have struck a Faustián bargain 
with nature. On one hand, we desire the exhilaration of 


technological innovation and manipulation of the envi- 


ronment. However, we must recognize that the techno- 
logical revolution poses a sinister threat; because of the 
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associated risks and consequences, in the end we may 
“lose our own souls" — 

This long-term poisoning of America involves risk 
not only to the populace in general but especially to the 
pregnant woman, the fetus, and the newborn infant. 
For the clinician numerous questions arise as to the 
nature and extent of these risks. Specific questions for 
consideration include the following: (1) What are the 
specific pollutants of most concern? (2) What problems 
do these agents pose to reproductive outcome and fetal 


and' infant growth and development? (3) How can the 


presence and distribution of mutagenic or teratogenic 
agents be most effectively monitored in pregnancy? (4) 
What are the threshold levels of various agents, above 
which there is cause for concern? (5) What are the areas 
of uncertainty regarding exposure limits and effects? 
(6) What are some of the legal issues in these matters? 
(7) What are.some of the ethical issues? (8) To what 
extent should the individual obstetrician, pediatrician, 
or the professional. societies participate in the deci- 
sion-making process whereby public policy is formu- 
lated? (9) What should professional groups or indi- 
vidual clinicians be doing to inform patients and the 
public of the issues and problems involved? This essay 
will.explore some of these issues. 


General considerations 


Environmental intoxicants can affect many aspects of 
the reproductive process in-man and animals. Table I 
lists the'spectrum of sequelae associated with exposure 
to various toxins: These effects include abnormalities 
of maternal or paternal germ cells with decreased fer- 
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tility, carcinogenic, mutagenic, and teratogenic effects, 
subtle effects on childhood behavioral or intellectual 
ability, the possibility of development of malignancy, 
and decreased reproductive capacity. Other authors® 
have pointed out the difficulties of recognizing some 
late-emerging effects which may not become manifest 
until long after the precipitating events. Only long- 
term studies involving large numbers of individuals can 
detect such effects. Thus, one cannot conclude that if 
such changes are being produced they will presently be 
evident. 

Almost any biologically active substance can behave 
as a pollutant. For the pregnant woman these sub- 
stances act as for any other individual; however, the 
fetus may be more sensitive to such effects. Because the 
placenta is permeable to essentially everything taken 
into the maternal organism, the fetus is exposed de- 
spite its apparent sequestered locus within the uterus. 
In some instances the fetus may even concentrate 
toxins. The infant may acquire these hostile elements 
by placental transmission, from the mother’s milk, by 
breathing, and by ingestion of contaminated foods. Pol- 


lutants can be classified in several ways. Table II pre- 


sents some of the alternative ways of classifying these 
diverse materials. 

The number of chemicals which pose a threat to the 
fetus or infant is staggering. As of 1977, the Chemical 
Abstract Service of the American Chemical Society con- 
tained over 4 million entries. Roughly 100,000 chemi- 
cals are in relatively common use and 1,000 or so new 
compounds are being introduced each year. The toxic- 
ity, mutagenicity, carcinogenicity, or teratogenicity of 
only a fraction of these substances has been investi- 
gated. To give some perspective to this problem, Table 
III classifies some of the most important compounds 
from the standpoint of the embryo, fetus, and infant, 
according to whether they are macroenvironmental or 
microenvironmental pollutants. Granted this distinc- 
tion is somewhat arbitrary. However, I have tried to 
distinguish those contaminants of the biosphere over 
which individuals can exert little control from those 
social environmental problems over which the indi- 
vidual can exert control. For instance, environmental 
pandemics can result from massive, often accidental 
release of laboratory-created xenobiotics (molecules 


foreign to life) or radiation. In contrast, pollutants such. 


as tobacco smoke, alcohol, drugs, etc., are usually in- 
haled or ingested willfully, albeit by large numbers of 
individuals. 

Both groups of pollutants may cause problems 
through exposure to relatively high concentrations for 
short periods of time or to comparatively low concen- 
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Table I. Reproductive outcomes associated with 
parental exposuré 


Altered fertility pattern 
Spontaneous abortion 
Chromosomal abnormalities 
Nonchromosomal congenital defects 
Altered sex ratio 

Late fetal death 

Neonatal death 

Low birth weight 
Developmental disabilities 
Beaavioral disorders 
Childhood malignancies 
Childhood death 


Modified from Sullivan, F. M., and Barlow, S. M.: Congeni- 
tal malformations and other reproductive hazards from en- 


vironmental chemicals, Proc. R. Soc. Lond. (Biol) 205:91, 
1979. ` 


Table II. Classification of environmental pollutants 





By scale: mazroenvironmental, microenvironmental 

By nature: chemical composition, physical state 

By properties: solubility, dispersion rates, biodegradability 

By sectors of the environment: air, fresh water, marine, land 

By source: frel.combustion, industrial origin, agricultural use, 
domestic use, military activities 

By patterns of use: industry, agriculture, home, transport, 
“defense” 

By target: humans, livestock, nondomestic animals, crops 

By effects: mutagens, teratogens, carcinogens 





Modified from Holdgate, M. W.: A Perspective of Envi- 
ronmental Pollution, Cambridge, 1979, Cambndge University 
Press. 


Table III. Environmental pollutants 


Macroenvironmental: 
Heavy metals: mercury, lead, cadmium, nickel 
Chlorinated dibenzo-p-dioxins: TCDD 
Polychlorinated and polybrominated biphenyls: PCB, PBB 
Organochlorine pesticides 
Polycyclic aromatic hydrocarbons 
Air pollutants: carbon monoxide, ozone 
Radiation 
Microenvironmental (social environmental): 
Tobacco smoke: carbon monoxide, nicotine, polycyclic aro- 
matic hvdrocarbons 
Alcohol 
Drugs: oriates, barbiturates, anesthetics, sex steroids 
Food add:tives 


trations over long durations. In fact, this latter condi- 
tion of long-term exposure to low concentrations of 
various compounds probably poses the greatest threat 
to the pregnant mother and her fetus. 


Heavy metals: Mercury, lead, cadmium 


Although it is generally believed that most heavy 
metals cause embryotoxicity, only mercury, lead, cad- 
mium, and possibly nickel and selenium have been 
implicated in this regard. Perhaps one of the earliest 
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instances of massive, unplanned exposure of a localized 
population to an environmental intoxicant occurred in 
1953, in and around Minamata, a town located on a bay 
in southern Japan. Strange neurological manifesta- 
tions, including mental confusion, convulsions, and 
coma, began afflicting villagers. About 3896 of affected 
individuals died.“ From 1953 to 1971, almost 700 cases 
were reported, including children, and many infants 


were born with brain damage (for review see reference | 


48). During the 4 years commencing in 1955, 696 of the 
children born in this area developed cerebral palsy. 
Other neurological symptoms included chorea, ataxia, 
tremors, seizures, and mental retardation. Most of the 
mothers lacked the typical symptoms of Minamata dis- 
ease. The fact that these infants had. not ingested con- 
taminated fish suggests mercury transmission to the 
fetus across the placenta, perhaps augmented by 
breast-feeding following delivery. | 

Local animals and waterfowl were also affected, and 
experiments showed that the condition could be pro- 
duced by feeding fish or shellfish from the bay to ani- 
mals. The marine creatures were discovered to contain 
high concentrations of methyl mercury. Eventually the 
source of the mercury was traced to the effluent dis- 
charged from a local plastics factory into Minamata Day. 
In 1964, an epidemic similar to that in Minamata oc- 
curred in Niigata, Japan.” *? As iri the Minamata out- 
break, the source of methyl mercury was traced to fish 
contaminated from industrial discharge. 

A massive methyl mercury disaster occurred in Iraq 
during the winter of 1971 and 1972 with over 6,000 
victims and almost 500 deaths. Barley and wheat grain 
treated with methyl mercury as a fungicide had been 
purchased from Mexico. The grain sacks carried a writ- 
ten warning—in Spanish. In addition to planting the 
grain, many. Iraqi farmers used it for making bread. 
During this epidemic, 31 pregnant women were hospi- 
talized with mercury poisoning and almost half of them 
died. The mercury concentration in the infants’ blood 
and mothers’ milk paralleled concentrations in the ma- 
ternal blood. Infants born prior to the epidemic but 
breast-fed during the outbreak had mercury concen- 
trations less than or equal to maternal values. Infants 
born during the epidemic had blood mercury concen- 
trations generally greater than those of the mother. A 
number of infants in both groups showed evidence of 
cerebral palsy, blindness, and severe brain damage. 
Similar outbreaks on a smaller scale have also occurred 
in Russia, Sweden, and elsewhere.? ` 

Mercury presents a particular hazard to the fetus, as 
it is concentrated in fetal blood and in brain tissue. For 
instance, methyl mercury concentrations in the fetal 
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brain are twice those in the maternal brain under 
steady-state conditions.” 

Lead toxicity has long been known to be associated 
with abortion and menstrual disorders.'* *? Evidence as 
to whether lead is teratogenic is conflicting; some au- 
thors report a correlation between atmospheric lead 
levels and congenital malformations,? while others 
deny these associations.? In sheep, prenatal lead expo- 
sure has also been shown to affect the offspring’s learn- 
ing ability.'* ?? Lead is also secreted in breast milk, | 
resulting in paralysis and other neurological deficits in 
animals so exposed.“ A lethal lead poisoning epidemic 
in Thailand, in 1977, was traced to the use of slag from 
a battery plant as road fill and as schoolyard surfacing. 

Several other heavy metals probably affect the fetus 
and infant. Cadmium, for example, is discharged into 
sewage systems by the electroplating industry and into 


. air by deterioration of rubber tires. As a constituent of 


tobacco smoke, cadmium has long been a known cause 
of developmental malformation in rodents.?$ Exposure 
of mice to low concentrations of this element (10 to 40 
parts per million) results in varying degrees of growth 
retardation.” This may be one of the factors resulting 
in infants who are small for gestational age born to, 
mothers who smoke. 

Cadmium, which appears to have a particular affinity 
for the placenta,” is also associated with destruction of 
the fetal portions in rats and fetal death. Also, in rats, 
nickel in low doses without apparent effect on the 
mother causes embryotoxicity,? and even exposure for 
a few minutes early in gestation can produce eye mal- 
formations in the progeny.*’ Selenium is also a sus- 
pected teratogen.” 

The placenta has been proposed as a readily avail- 
able tissue which might reflect integrated exposure to 
environmental heavy metals over a period of several 
months. For instance, placental mercury concentra- 
tions correlate fairly well with both maternal and fetal 
blood concentrations in humans‘ and rats.^? Placental 
lead concentrations tend to be higher in those preg- 
nancies associated with increased perinatal deaths.?* To 
what extent placental function is altered by these ele- 
ments and whether the placenta can truly serve as a 
marker organ, reflecting long-term exposure, remains 
to be determined. 


Chlorinated dioxin derivatives 


Serious health hazards have also been caused by toxic 
trace impurities present in widely used commercial 
chemicals. For instance, the chlorinated dibenzo-p- 
dioxins (particularly 2,3,7,8-tetrachlorodibenzo-p-diox- 
in or TCDD), which are among the most toxic sub- 
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stances known, occur as contaminants in many sub- 
stances, including herbicides and the wood preserva- 
tive pentachlorophenol. 

Following widespread spraying of the countryside in 
Vietnam with the herbicide Agent Orange (a combina- 
tion of 2,4-D and 2,4,5-T), reports of an increased 
incidence of abortion, stillbirth, and malformation 
appeared. Recently many Vietnam veterans have 
claimed that they have developed cancer or sired chil- 
dren with birth defects as a result of their own expo- 
sure to this chemical.** In Seveso, Italy, in 1976, an 
explosion at a chemical factory dispersed TCDD over a 
wide area, especially the villages downwind, with a total 
population of about 100,000 individuals. The extent to 
which abortions and malformations increased as a re- 
sult of this incident remains controversial. 

During the early part of this decade large quantities 
of 2,4,5-T were sprayed in parts of Oregon to increase 
the productivity in commercial forests. In the town of 
Alsea eight women, after comparing notes in 1978, re- 
ported to the Environmental Protection Agency that 
among them they had suffered 13 spontaneous abor- 
tions during the previous 5 years. A subsequent EPA 
study, completed early in 1979, not only demonstrated 
an increased abortion rate throughout the spraying 
area but also showed that most of these miscarriages 
had occurred in the months of June and July, just after 
the peak spraying period of March and April.” Breast 
milk of women in Alsea and the surrounding area also 
contained significant dioxin concentrations. ` 

Dioxin derivatives are potent teratogens in experi- 
mental animals, ® including primates. Rhesus mon- 
keys 20 to 40 days pregnant (total gestation about 167 
days) exposed to TCDD at levels resulting in placental 
and fetal concentrations measured in parts per trillion 
showed a marked increase in the rate of abortion”? and 
birth defects, particularly cleft palate and kidney ab- 
normalities.” Other studies demonstrate a significant 
concentration of these compounds in the fat of beef 
grazed on dioxin-sprayed rangelands. Unfortunately, 
almost nothing is known about the biochernical basis 
for the toxicity of these agents, nor have safe or 
"threshold" levels been established. 


Polychlorinated and polybrominated biphenyls 


Polychlorinated biphenyls (PCBs), used as plasticiz- 
ers and heat-exchange fluids, comprise another group 
of chemicals endangering health. In Kyushu, Japan, in 
1968, ingestion by pregnant and -nursing women of 
cooking oil contaminated with PCBs resulted in small- 
for-gestational age infants with dark, cola-colored 


skin, eye defects, and other abnormalities. * 9) 93a . 
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Some affected infants later displayed premature tooth 
eruption and gingival hypertrophy.? Some breast-fed 
infants developed hypotonia and apathy and appeared 
“sullen and expressionless:”* Subsequent studies in 
humans suggest that transfer of PCBs via breast milk is 
probably more important than placental transfer. 81 99 

Polybrominated biphenyl (PBB), produced com- 
mercially as a fire-retardant, is a bromine analogue of 
PCB. In Michigan, in 1973 and 1974 PBBs were 
packed in bags mistakenly identified as a component of 


- cattle feed.!* ?? This led to the death or forced slaugh- 


ter oz over 30,000 cattle, along with large numbers of 
sheep, swine, and poultry. Although contamination of 


^ meat, milk, and eggs was demonstrated and the inci- 


dence of stillbirth increased among cattle which had 
consumed contaminated feed,‘ 9? adverse effects on 
human pregnancy have not been reported. However, 
the final word is not in. Because public health au- 
thorities were long unaware of the danger and persis- 
tence of PBBs, carcasses of contaminated cattle were 
used as pig food, and manure containing the sub- 
stances was used as fertilizer. What began as a relatively 
localized outbreak confined to several hundred farms 
rapidly became a pandemic affecting the health of the 
entire state. 


Pesticides 


According to the EPA about one third of the 1,500 
active ingredients of registered pesticides are toxic and 
one quarter are mutagenic and carcinogenic.” Al- 
though the agency has established limits on the 
amounts of pesticide residues in food, it has restricted 
the use of only five: heptachlor, Chlordane, DDT, 
Mirex, and DBCP. Once into the food chain these pes- 
ticides are almost impossible to eliminate. They may 
result in sterility and birth defects, and toxaphrene, 
one of the most widely used chlorinated insecticides, is 
high-y mutagenic.?9 The effect of exposure to low con- 
centrations of these toxins not only is unknown but also 
is difficult to investigate because of the problem of 
finding pesticide-free control populations. Chlorinated 
hydrocarbons such as benzene hexachloride are trans- 
mitted readily in breast milk.?:!9? 

Some of these agents act as esterase (i.e., acetylcho- 
linesterase) inhibitors. Despite literally mountains of 
evidence that these substances produce manifold prob- 
lems, little work is being carried out on the less obvious 
effects on the developing organism. For instance, even 
a single exposure to some common organophosphate 
pesticides (such as malathion, parathion, Mipofax) can 
alter brain electrical activity for years.? One must won- 
der at the effects of long-term exposure to esterase 
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inhibitors on the developing brain. Some preliminary 
studies suggest altered learning patterns and behavior. 


Air pollutants 


Chemicals which commonly pollute the atmosphere 
include sulfur dioxide, the oxides of nitrogen, carbon 
monoxide, unburned hydrocarbons, ozone, lead, and 
cadmium. Of this group carbon monoxide is the pol- 
lutant of most importance during pregnancy, but sev- 
eral others have been implicated. Because maternal 
smoking unquestionably presents the greatest expo- 
sure of the developing organism to carbon monoxide 
and polycyclic aromatic hydrocarbons, these substances 
will be considered at greater length in the section on 
smoking (see below). 

Carbon monoxide. Carbon monoxide constitutes a 
growing menace to the human organism because of air 
pollution resulting from industry and vehicular traffic. 
Ambient carbon monoxide concentrations in major 
urban areas and near some industrial plants not un- 
commonly reach 50 parts per million (ppm), as com- 
pared with “mean” urban concentrations of 3 to 10 
ppm and "fresh air" concentrations of 0.1 to 0.5 ppm. 
These highest urban carbon monoxide levels can: pro- 
duce blood carboxyhemoglobin concentrations of 496 
to 6%, concentrations equivalent to, smoking one pack 
of cigarettes per day. Because carboxyhemoglobin con- 
centrations of 4% to 5% are associated with alterations 
in mental, visual, and other functions (for review see 
reference 19), these levels can no longer be considered 
innocuous for the developing fetus, particularly when 
one remembers that under steady-state conditions, the 
fetal carboxyhemoglobin concentration exceeds that of 
the mother by 10% to 15% and that the oxygen ten- 
sions of fetal arterial blood are much lower than corre- 
sponding levels in the.adult.? 

A contemporary development which gives cause for 
concern is the possible excessive exposure to carbon 
monoxide of individuals waiting in "gas lines" while the 
engines in nearby cars continue to run. Several cases of 
acute carbon monoxide poisoning under such circum- 
stances have occurred in the Los Angeles area, and for 
the pregnant mother and fetus, such exposure is par- 
ticularly hazardous.*! 

Ozone. A bluish gas which comprises part of the at- 
mospheric mantle between 10,000 and 50,000 m above 
the earth (and absorbs considerable ultraviolet radia- 
tion), ozone (O3) is a powerful oxidizer. Continued 
human exposure to concentrations greater than 1] ppm 
is considered hazardous, and irritation of the respira- 
tory tract and eyes and other symptoms can follow 
smaller dosages. | 
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The peak ozone concentrations allowed for indus- 
trial workers by the Occupational Safety and Health 
Administration i$ 0.3 ppm for up to 2 hours. In some 
areas (such as Los Angeles) ozone concentrations 
greater than 0.1 ppm result in several stages of "alerts" 
for susceptible population groups. During recent years, 
with increasing long-range jet flights at high altitudes, 
aircraft crews and passengers have been reporting se- 
vere symptoms traceable to ozone concentrations as 
high as 1.2 ppm, four times the peak level set by 
OSHA. Ozone is a mutagen known to cause biochem- 
ical alterations in the blood of -exposed individuals. 
Some flight attendants have claimed that their higher 
rate of spontaneous abortion and birth defects results 
from ozone exposure. - 


Other chemicals 


Numerous chemicals of a diverse nature are known 
mutagens or have demonstrated such potential? Be- 
cause of limited space only a few will be considered. 
Vinyl chloride, a potent mutagen acting through the 
male partner, may be responsible for excessive perina- 
tal deaths and congenital malformations among the. 
wives of workers exposed to this chemical.*? Hexaclo- 
rophene is well known for its ability to produce short- 
term, reversible neurotoxic effects in newborn infants 
cleansed with this agent. More recently the topical use 
of hexachlorophene by pregnant women has been im- 
plicated as a cause of birth defects,’® although there is 
some dispute regarding the exact risk. Nitrosamines 
are widely distributed mutagens and carcinogens. 
A study sponsored by the National Science Founda- 
tion reports the presence of N-nitrosodimethylamine 
(NDMA) in six of seven Scotch whiskeys and in 18 
brands of beer. Because the concentration of this sub- 
stance 1s somewhat higher in beer than in Scotch, and 
most individuals drink more of the former than the 
latter, beer probably constitutes the greatest hazard to 
the pregnant woman from this mutagen. (Of course, 
this does not consider the problem of the amount of 
ethanol ingested [see below].) Numerous other sub- 
stances, including analine, benzene, carbon disulfide, 
nitrobenzene, toluene, and turpentine, are considered 
hazardous during pregnancy. Although any pregnant 
woman may come in contact with these compounds, the 
greatest hazard occurs from occupational exposure. In 
addition, the usually accepted allowable concentrations 
should not be considered safe for the pregnant 
worker, as the threshold limit values usually set by. 
industrial hygienists do not consider the reproductive 
hazard. A recent publication, "Guidelines on Preg- 


nancy and Work," published by the American College 


fs 
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of Obstetricians and Gynecologists,’ considers the re- 
productive effects of chemical hazards on the pregnant 
woman. 


Radiation 


The effects of radiation on fertility, embryogenesis, 
and fetal development are well documented.’ 5$: 8 For 
instance, large doses can produce mutations in germ 
cells and microcephaly and mental retardation in the 
fetus. An absorbed dose of 10 rads by the fetus at any 
time during gestation is considered a practical thresh- 
old for the induction of congenital defects.'? The Na- 
tional Council of Radiation Protection and Measure- 
ment has recommended a maximal dose equivalent to 
0.5 rem to the fetus from occupational exposure of 
pregnant women.” The absorption of normally occur- 
ring background radiation is not believed to be a factor 
in the “normal occurring” incidence of congenital mal- 
formations, growth retardation, or fetal death." 

Following the series of atmospheric nuclear tests dur- 
ing the 1950s and 1960s, a relationship between such 
tests and infant death was surmised." During the ensu- 
ing controversy over this relationship the difficulty of 
confirming or refuting the hypothesis of this effect be- 
came evident, and many authorities regarded these 
background radiation effects as of little concern. Re- 
cently, however, it has been discovered that radiation 
levels may be abnormally high in some localities. For 
instance, in Sweden, concrete made from alum shale 
has been found to contain radium and other radionu- 
clides. Houses built of this concrete, or on the shale 
itself, contain relatively high levels of radon, and this is 
aggravated by lower than normal ventilation rates since 
the energy crisis? In parts of Colorado, uranium slag 
has been used for building roads and house founda- 
tions. For the past 25 years the Tennessee Valley Au- 
thority has been selling radioactive slag to companies 
for fabricating cinder blocks used to construct homes 
and schools throughout the South, East, and Midwest. 
In Colorado, Utah, New Mexico, and other states, some 
drinking water contains radioactive elements leached 
by the rains from uranium mine tailings, exposing 
those who drink this water to excessive radiation 
doses. Although most health experts are concerned 
about the number of individuals who will develop 
cancer from this excessive radiation exposure, the pos- 


sibility of embryonic and fetal effects must not be over- 
looked. 


Tobacco smoke 


During the past decade considerable evidence strong- 
ly corroborates findings of the 1960s tha: cigarette 
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smoking during pregnancy has a significant and ad- 
verse effect upon the well-being of the fetus and the 
newborn infant and on the subsequent development of 
the child (for review see reference 31). Adverse effects 
on pregnancy include increased rates of spontaneous 
abortion, bleeding disorders during pregnancy, and 
spontaneous rupture of the membranes. Fetal deaths, 
preterm births, znd neonatal deaths have increased 
significantly. In addition, retardation in fetal growth is 
evident in birth measurements of lower mean body 
weight, shortened body length, and smaller head cir- 
cumference as well as evidence of pathologic changes 
in the placenta. Also there is an increase in the number 
of problems of adaptation during the neonatal period 
and in sudden infant death syndrome. Finally, there is 
suggestive evidence of long-term impairment in physi- 
cal growth, diminished intellectual function, and 
defiaency in behavioral development for those babies 
who survive the first 4 weeks of life. The children of 
smoking mothers apparently do not catch up with the 
offspring of nonsmoking mothers in the various phases 
of development.?' 

Tobacco smoke contains several thousand com- 
pounds, including carbon monoxide, oxides of nitro- 
gen, ammonia, polycyclic aromatic hydrocarbons, hy- 
drogen cyanide, vinyl chloride, and nicotine. For the 
pregnant woman and fetus the most important of these 
probably are nicotine, carbon monoxide, and the 
polycyclic aromatic hydrocarbons. 

Nicotine. Nicotine is similar to acetylcholine in its 
effect on both sympathetic and parasympathetic gan- 
glia and on skeletal muscles, as well as on the central 
nervous system. At all three sites it first stimulates, then 
depresses. Minute doses of nicotine stimulate the 
chemoreceptors of the carotid and aortic bodies, caus- 
ing reflex hypertension. Nicotine also releases epi- 
nephrine from the adrenal medulla, thereby produc- 
ing cardiovascular changes. Thus, it can produce 
widely differing effects, depending upon the dosage 
and the particular site that is most sensitive to stim- 
ulation. 

Studies demonstrate that repeated injections of 
nicotine into pregnant rats result in decreased fetal 
weight? and prolonged gestation.? Nicotine rapidly 
crosses the placenta?" to affect the fetus. In some re- 
spects its main effects are on the vascular system. In 
chronically catheterized pregnant sheep, administra- 
tion of pharmacologic doses of nicotine resulted in a 
44% decrease in uterine blood flow and a 200% in- 
crease in uterine vascular resistance associated with a 
doubling of plasma epinephrine and norepinephrine 
concentrations. Relatively mature rhesus monkey 
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fetuses respond to nicotine infusion with a rise in 
blood pressure, bradycardia, acidosis, hypercarbia, and 
hypoxia.9 Maternal nicotine administration in rats also 
has been shown to affect the fetal central nervous sys- 
tem and its response to electrical stimulation during the 
newborn period.*® 99 


Carbon monoxide 


As noted above, blood carboxyhemoglobin concen- 
trations of 4% to 5% are associated with numerous 


physiologic alterations in adults.' Cigarette smoking 


raises the blood carboxyhemoglobin concentration 4% 
to 5% per pack smoked per day. Although carbon 
monoxide diffuses across the placenta relatively slowly 
(the half time equals 1.5 to 2 hours**), fetal car- 
boxyhemoglobin concentrations reflect those of the 
mother and under steady-state conditions are 10% to 
15% higher than maternal levels. Elevated car- 
boxyhemoglobin concentrations in the fetus are asso- 
ciated with decreased fetal blood oxygen tensions. For 
instance, at carboxyhemoglobin concentrations of 1096, 
the oxygen tension of the fetal descending aorta de- 
creases to about 16 torr from a control value of 21 
torr.” These decreased oxygen tensions are associated 
with a redistribution of fetal blood flow to the brain, 
heart, and adrenal glands, as during hypoxia from low 
oxygen mixtures,” 

Exposure of rabbits? and rats?’ to carbon monoxide 
during gestation resulted in decreased fetal weights 
and increased perinatal mortality rates. Such animals 


exposed to carbon monoxide showed less activity?! as 


well as decreased lung weights and decreased concen- 
trations of brain protein, deoxyribonucleic acid, and 
the neurotransmitters norepinephrine and serotonin.?? 

The effects of nicotine on the fetus occur rather 
_ rapidly, whereas those of carbon monoxide are slower 
in onset but probably persist longer. The final common 
pathway. of carbon monoxide insult to the developing 
fetus is cellular hypoxia. 


Polycyclic aromatic hydrocarbons 


Other widely distributed mutagens and carcinogens 
are the polycyclic aromatic hydrocarbons (PAH) such 
as benzo(a)pyrene. These substances, which are pro- 
duced by incomplete combustion of organic material, 
are ubiquitous in the atmosphere, presumably as a re- 
sult of forest fires. They are also important constituents 
of tobacco smoke and are produced during the cooking 
of some food (such as barbecuing meat). Exposure of 
cells to PAH induces the enzyme aryl-hydrocarbon hy- 
droxylase which, as its name implies, hydroxylates 
polycyclic aromatic hydrocarbons following exposure 
to these compounds. The inducibility of this enzyme 
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system has been used by some workers to demonstrate 
indirectly that benzo(a)pyrene and other polycyclic hy- 
drocarbons reach the placenta and fetus. 

The placental concentration of benzo(a)pyrene ts 
highly correlated with the amount which a pregnant 
woman smokes.5^ In pregnant rats exposed to this 
substance higher doses were required to induce en- 
zyme activity in the fetus as compared with the dose 


required to stimulate placental enzyme activity,®” sug- 


gesting that the placenta may protect the fetus from 
these substances. However, the placenta is not im- 
permeable to benzo(a)pyrene.” The placenta is in- 
volved in complex hormonal interrelations between 
mother and fetus, and oxidative enzyme pathways in 
the placenta are important in maintaining hormonal 
and ‘nutrient balance for normal fetal development. 
The hydroxylation of polycyclic hydrocarbons and the 
active transport of various compounds by trophoblast 
cells may share common enzyme systems. Thus, the 
induction of various enzymes by polycyclic hydrocar- 
bons may interfere with normal transport systems. 

An additional consideration is the effect of maternal 
administration of these agents as a carcinogenic risk for 
progeny. The offspring of mice that had been injected 
with benzo(a)pyrene late in gestation showed a high 
incidence of neoplasms of the lungs, liver, and mam- 
mary glands.” 


Alcohol 


Although the teratologic effects of alcohol have been 
suspected for many years, only during the past decade 
has a distinct dysmorphic condition been associated 
with maternal alcoholism during pregnancy. °° The 
“fetal alcohol syndrome” phenotype is characterized by 
a wide spectrum of abnormalities that affect the infant 
for life. These can be grouped into several categories." 
The central nervous system dysfunctions include men- 
tal retardation, hypotonia, irritability in infancy, hy- 
peractivity in childhood, short attention span, and mi- 
crocephaly. Growth deficiencies include more than two 
standard deviations below normal for length and 
weight and diminished adipose tissue. Characteristic 
facial abnormalities include small eyes, short palpebral 
fissures, short upturned nose, hypoplastic philtrum, 
hypoplastic maxilla, thinned upper lip vermillion, and 
micrognathia.'? Although the frequency of this condi- 
tion is not known, and probably varies among different 
groups, it is estimated at between one and two per 
1,000 live births, with the frequency of partial expres- 
sions between three and five per 1,000 live births. Fetal 
alcohol syndrome is the third most common recogniz- 
able cause of mental deficiency.!^ 

Physiologic studies indicate that alcohol infusion into 
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the maternal rhesus monkey results in fetal hypoten- 
sion, tachycardia, and acidosis.*’ This acidosis is asso- 
ciated with a shift in the oxyhemoglobin saturation 
curve with decreased oxygen available for transport®® 
and alterations in fetal brain electrical activity. _ 
Yet to be determined is the risk to a woman, given a 
specific drinking history, of producing an infant with 
fetal alcohol syndrome. Some other problems to be 
explored include the risks of binge drinking as op- 
posed to daily alcohol consumption in producing the 
phenotype; the dose-response relations; the interac- 
tions with smoking, coffee drinking, or drug ingestion 
in altering or potentiating the effects of alcohol; and 
the exact mechanisms whereby alcohol or its metabo- 
lites produce their effects on the embryo or fetus. 


Pharmacologic agents 


With the 1960 to 1961 epidemic of congenital mal- 
formations traced to the use of thalidomide, it became 
apparent that agents other than radiation, rubeila 
virus, and some potent chemicals could be teratogenic. 
Since then a whole science of teratoepidemiology”* has 
developed. Despite initial hopes that most congenital 
disorders could be accounted for on a drug basis, few 
such drugs have been implicated (for review see refer- 
ence 46). Folate antagonists are highly embryotoxic 
and can cause numerous structural and functional dis- 
orders. .Maternal ingestion of steroid hormones with 
androgenic activity induces virilization in female in- 
fants, and diethylstilbesterol use can result in vaginal or 
cervical adenocarcinoma in mature offspring.? An- 
ticonvulsant agents such as phenytoin and phenobar- 
bitol are teratogenic and may act synergistically. Anes- 
thetic gases have been implicated as a cause of infertil- 
ity, spontaneous abortion, and congenital malforma- 


tion in operating room personnel.* ® *? In fact, a study 


by the American Society of Anesthesiologists con- 
cluded that the problem was serious enough to warrant 
exclusion of all pregnant women from operating 
rooms.?! Other studies suggest "strong associations" be- 
tweén certain analgesics and anesthetics given during 
labor and delivery and developmental problems in 
children.” For instance, it is suggested that medications 
used routinely in many obstetrics units result in subtle 
intellectual and behavioral alterations. The opiates he- 
roin and methadone have been widely indicted as being 
teratogens, but this question remains unsettled. Finally, 
a number of drugs may be behavioral teratogens.?? 


Future problems for consideration 


To a great extent pollution of the air we breathe, the 
water we drink, and the food we eat results from 
technological innovation. The elimination of this con- 
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tamination can come only as a result of further 
technological progress. However, we cannot deceive 
ourselves that continued industrial development and 
advancement of civilization will not bring with it a 
whole new set of complicating problems which, in turn, 
will require still further solutions. This portends an 
endless cycle. 

Ihe amelioration of pollution of the macroenviron- 
ment appears beyond the power of any individual 
health worker and to a certain extent must be left to 
legislators, environmental engineers, and economists. 
In contrast, the elimination of the microenvironmen- 
tal pollutants such as smoking and alcohol and drug 
consumption can be sought by individual physicians, 
nurses, or other health professionals. Obviously, how- 
ever, such effort requires a favorable set of circum- 
stances, including access to information on the mag- 
nitude and sericusness of the problem, personal con- 
viction of the risks posed, and willingness to educate 
individual patients and the public as to the relevant 
facts and their meaning. | 

In addition to technology or education, a number of 
transtechnical or metaphysical problems require con- 
siderauon. Several examples of the issues which I have 
in mind are presented below. These questions will 
necessitate considerable thought by wise individuals of 
broad expertise and hopefully will stimulate the dia- 
logue required jor their solution. | 

The New Jersey Supreme Court recognized the right 
of a woman to sue her obstetrician for failure to inform 
her of the availability of amniocentesis to evaluate the 
risks of bearing an infant with Down's syndrome and 
thus for “wrongful birth,”!! What is the liability of a 
physician who fails to warn a patient of the hazards 
which tobacco, alcohol, or drugs present to her unborn 
child? Will it be long before the courts decide that, 
indeed, providing such information constitutes the 
standard of medical practice? Might a fetus so dam- 
aged but born alive sue for “wrongful life"? 

Under the abortion laws set forth by the Supreme 
Court the fetus is not regarded as a "person" and, 
therefore, has no rights. However, some states are be- 
ginning to carve out exceptions to this ruling, based oh 
the concept that for purposes of confirming wrongful 
death the fetus is a “person.” In addition, several 
groups are seeking to strike down the present abortion 
laws and give the fetus status as a sentient being with 
personal rights. If this in fact does become more com- 
monly accepted, might not counsel, acting for the fetus, 
sue for wrongful death in instances of abortion, or 
could not the fetus sue for death resulting from any of 
the aforementioned hazards? | 

A case for perhaps more immediate concern is the 


170 Longo 


individual who develops hyperkinesis or mental retar- 
dation from maternal smoking, drinking, or ingesting 
some drug. A “fetus” who later becomes a person may 
seek redress. Thus, what are the risks to the pregnant 
woman of suit from her own child for actions which she 
has taken that caused harm to that child? Although few 
would object to a woman’s taking risks for her self, has. 
she the right to make the choice for her fetus? 

In Massachusetts an unwed father attempted to pre- 
vent the mother of his unborn child from undergoing 
therapeutic abortion. This action failed because of the 
Supreme Court decision as to the rights of a woman to 
exercise control over her own body. However, this 
raises questions concerning the role of a father in pre- 
venting injury by maternal actions to his child in utero. 
For instance, can a father obtain an injunction to enjoin 
a mother not to smoke, drink, or ingest drugs during 
gestation? 

And what about the state? For those individuals born 
with severe mental retardation, cerebral palsy, or other 
disorders, the state must provide prolonged, often 
continuous, support either at the patient’s domicile or 
in an institution. In an era of increasing state regula- 
tion of individual liberties, is it too heretical to consider 
a time when the state might decree against (or even 
incarcerate) a recalcitrant mother to prevent purported 
injury to a fetus, so that it would not have to incur the: 
liability of a lifetime of maintenance and HIE 
ization for that child? ' 

What of the industries which manufacture products 
potentially harmful to the fetus or newborn infant? A 
group of women who developed vaginal adenocarci- 
noma as a consequence of their mothers' having taken 
diethylstilbesterol sued several pharmaceutical com- 
panies which manufactured that drug. Ultimately the 
case was dismissed from the courts because tlie women 
could not establish that any particular company pro- 
duced the compound which their mothers took. None- 
theless, the question remains: To what extent does an 
individual harmed by *wrongful death" or maimed for 
life have the right to bring suit against tobacco com- 
panies, distilleries, or drug companies for injuries 
inflicted by their products? 

Recent ruling requires that cigarettes and their ad- 
vertising carry warnings to the effect that smoking may 
be dangerous to the individual user's health. Legisla- 
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tion is pending for similar warnings on alcoholic bever- 
ages. In view of the risks involved, is it not reasonable 
to extend these warnings to the pregnant woman and 
the child she carriés? 

And what of the female industrial worker who may 
be exposed to chemicals particularly toxic to a develop- 
ing fetus? At a Willow Island, West Virginia, chemical 
factory a group of young women voluntarily under- 
went surgical sterilization to eliminate permanently 
their child-bearing potential. They did this so that they 
could hold jobs requiring exposure to lead dust, which 
of course presented risks not only to themselves but to 
an unborn child. With increasing opportunities to hold 
jobs previously open only to men, women face the di- 
lemma of “equal rights” versus the potential risks to an 

early gestation. Thus, some women are opting to elimi- 
nate their child-bearing potential to meet the demands 
of industry and governmental regulations as well as the 
demands of their own conscience. Is there no other 
course for them to take? 

In addition, I wonder why it is that many women’s 
groups, while showing legitimate concern for the indi- 
vidual rights of women, have demonstrated so little 
concern for their health and responsibilities to them- 
selves (avoiding injurious practices) or, more particu- 
larly, to the well-being of the children they bear? 

Finally, what about physicians, nurses, and other 
health professionals? Although smoking by men and 
physicians has decreased somewhat, it has increased 
among women and nurses (among both male and fe- 
male teenagers it has increased alarmingly). - 

What is the role of health professionals in informing 
and adjuring the public and, in particular, pregnant 
women of the risks of smoking, drinking, drugs, etc.? 
What i is the role of professional societies in developing 
effective means to set forth the facts objectively for 
consideration by the public? Indeed, should profes- 
sional sccieties take a stand on these issues? 

Obstetricians, pediatricians, other clinicians, and 
health professionals may believe that concern with such 
matters lies outside their purview or that the problems 
are simply too overwhelming for any individual to deal 
with. To such may I recall the words of the Talmud: “It 
is not for you to complete the task, but neither have you 
the right to desist from it” (Aboth 2:16). 
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The irregular antibodies—A continuing problem 


THOMAS K. GRIFFITH, M.D. 


Corvallis, Oregon 
Á 


THE IRREGULAR ANTIBODIES, i.e., those blood an- 
tibodies not associated with the Rh, (D), A, or B anti- 
gens, can produce hemolytic disease of the newborn 
infant. However, a routine search for their presence is 
often omitted in the course of modern obstetric care. I 
recently surveyed physicians practicing obstetrics in'the 
State of Oregon. Only 40% of respondents screen for 
irregular antibodies at least twice during pregnancy, 
and another 45% screen their patients only at the initial 
visit with no subsequent antibody determination; 15% 
fail to screen at any time during pregnancy. 

This apparent trend away from routine. antibody 
screening for all Rh-positive obstetrics patients has 
perhaps been encouraged by studies showing that only 
Rh-positive patients with a history of prior cesarean 
section, induced abortion, or blood transfusion are at 
seriously increased risk for sensitization.! — 

The following case describes an intrauterine death 
caused by irregular antibodies in a low-risk obstetrics 
patient and serves to illustrate the need for routine 
antibody screening for all obstetrics patients regardless 
of their past history. 


Case presentation 


Mrs. A. G., a 29-year-old Caucasian woman, gravida - 


2, para 0, abortus 1, had an estimated date of confine- 
ment of July 19, 1978. Her first pregnancy (in 1977) 
ended in a spontaneous abortion at 10 weeks' gestation. 
No curettage was performed. Her present pregnancy 
had been uncomplicated when she presented for pre- 
natal care at 7 weeks. Laboratory studies obtained then 
were normal: blood type B, Rh positive, and negative 
antibody screen. No subsequent antibody tests were 
performed. | 

The pregnancy progressed uneventfully until she 
noted a cessation of fetal movement at 41. weeks. Fetal 
death was confirmed and she was admitted to the hos- 
pital for induction of labor. After an 8-hour labor, she 
was delivered of a stillborn female infant, weighing 
3,900 grams and obviously hydropic. The cord blood 
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Table I. Genotypes 


Wife A. G. 
Husband D.G. 


DCe/DcE sS B Pos. | 
dce/dce SS B Neg. 


was Coombs positive. Antibody screening was then 
done on the mother’s blood and the antibodies were 
identified as anti-f (ce) and anti-S. The infant’s blood 
contained the antigens f (ce) and S. An autopsy was 
performed and pathologic diagnosis was erythroblas- 
tosis fetalis. 


Comment 


The antibody f (ce) is formed only by those indi- 
viduals who do not have c and e on the same chromo- 
some. In this case, therefore, we can think of the 
mother as f (ce) negative, the father as f (ce) positive, 
and the infant as f (ce) positive (Table I). 

Anti-f (ce) is uncommon, occurs principally as an IgG 
antibody, and has been reported as causing hemolytic 
disease of the newborn infant in the past.? Anti-S isa 
fairly common antibody and has been implicated in 
both transfusion reaction and hemolytic disease of the 
newborn infant in the past.? The S antigen is one of the 
more common of the 36 known antigens in the MNS 
system. Anti-S may occur naturally as an IgM antibody. 
It may also arise secondary to antigenic stimulation, in 
which case the resulüng IgG antibody freely traverses 
the placenta. Although anti-S is common, clinically ap- 
parent hemolytic disease of the newborn infant caused 
by pure anti-S is uncommon. Most cases of hemolysis 
due to anti-S are mild and escape clinical detection. 
The "late anemia" syndrome occasionally seen in the 
first few weeks of life may be the more common end 
result of sensitization to the antigen S. 

Hemolytic disease of the newborn infant was recog- 
nized as a disease entity long before the etiology of the 
disease was found to be an antigen-antibody reaction. 
In the ensuing 40 years, progress toward eradication of 
the disease has been steady. Several landmark dis- 
coveries* * have resulted in a situation which could 
allow the virtual elimination. of hemolytic disease 
caused by Rh, (D). The percentage of cases of hemoly- 
tic disease caused by other antibodies, the irregular an- 
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tibodies, will undoubtedly increase as disease resulting 
from Rh, (D) becomes less frequent. 

The irregular antibodies first received recognition in 
obstetrics in the 1960s, as several investigators pub- 
lished reports concerning the incidence and signif- 
cance of the irregular antibodies." !? In reviewing their 
work it is evident that approximately 2% of tested 
obstetrics patients will demonstrate the presence of ir- 
regular antibodies. It is important to not assume that 
these antibodies are benign simply because they are 
called irregular. As long as an antigen stimulates pro- 
duction of an immunoglobulin of the IgG class, the 
stage is set for the development of erythroblastosis. IgG 
antibodies are the most important since they freely 
cross the placenta and can gain access to the fetus. The 
other immunoglobulins (IgA, IgD, IgE, IgM) do not 
cross the placenta and are, therefore, of less clinical 
significance. | | 

For the past decade, obstetricians have considered it 
important to routinely screen all obstetrics patients for 
serum antibodies whether that patient was Rh positive 
or negative. Queenan,’ however, has recently stated 
that, practically speaking, most Rh-positive patients 
probably need not be screened. Patients with a prior 
cesarean section, induced abortion, or blood transfu- 
sion have a higher incidence of sensitization. He found 
that by screening only this group of high-risk, Rh- 
positive pregnant women, he did not have any patients 
who had undetected erythroblastosis of such severity 
that a fetal loss might have occurred.! The current case, 
however, illustrates that intrauterine fetal death from 
hemolytic disease may occur without a history which 
would place the mother in the high-risk category. 

J recommend for consideration two reasons why 
maintenance of a program of routine antibody screen- 
ing at intervals throughout pregnancy seems appro- 
priate. First, detection of a potentially dangerous anti- 
body may allow the timely institution of treatment 
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designed to prevent the progression of erythroblasto- 
sis. Second, early detection of antibodies which might 
render the cross-matching of blood difficult will allow 
the blood bank personnel time to assure the availability 
of compatible blood for each parturient patient. This 
may be of special importance to the staff of a small 
hospital who may need to seek help from a reference 
center. Remember, every obstetrics patient is a poten- 
tial blood recipient. 

Ideally, all patients should be screened at the initial 
obstetrics visit. If a patient is Rh negative, additional 
tests should be performed at 24 weeks and every 4 
weeks thereafter until delivery.” If a patient is Rh pos- 
itive, she should be retested at least once, preferably 
around the thirty-second to thirty-fourth week. 

If the presence of an antibody is detected by screen- 
ing, specific identification should follow. Once identity 
has been established, charts such as the Ortho antibody 
index* and Goodlin’s Handbook of Obstetrical and Gyneco- 
logical Data'? are useful in office practice to determine 
whether that particular antibody has been known to 
cause hemolytic disease. The excellent review by 
Weinstein!’ may also serve as a guide for management 
of specific antibodies encountered. If the antibody is 
one known to cause hemolytic disease, the manage- 
ment proceeds in the same fashion as if the patient 
were sensitized to Rh, (D), that is, with amniocentesis, 
early delivery, etc. 

In summary, this case demonstrates the potential 
danger of irregular antibodies and the need for routine 
antibody screening studies in the latter part of preg- 
nancy in all obstetrics patients, even those considered at 
low risk and those with initially negative antibody 
screens. 


*Ortho Diagnostics: Blood Group Antigens and Antibody 
as Applied to Hemolytic Disease of the Newborn, Raritan, 
New Jersey, 1968. 
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Discussion 


Dr. ROBEBT C. GOODLIN, Omaha, Nebraska. I en- 
joyed and profited from reading Dr. Griffith’s paper. 
As he has observed, the so-called “irregular antibodies” 
are a continuing obstetric problem..Pepperel and asso- 
ciates,! from Melbourne, Australia, found that 1.3% of 
obstetrics patients had irregular antibodies. Most were 
anti-P, and anti-Lewis, which are not associated with 
hemolytic disease of the newborn infant. Anti-Kell ap- 
parently produced the most severe form of hemolytic 
disease. In Australia, patients are typed for Kell anti- 
gen prior to blood transfusion, which unfortunately is 
seldom done in the United States. The most severe 
cases of fetal disease due to irregular antibodies that I 
have seen have been those caused by anti-Kell as a re- 
sult of prior blood transfusions. Only approximately 
10% of individuals are Kell positive, which fortunately 
protects 90% of fetuses when the mothers have anti- 
Kell antibodies. . 

I have been consulted about an Rh-positive woman 
who had anti-cE antibodies. She had an unexpected 
fetal death at 31 weeks. Her antibody screen had 
likewise been negative in early pregnancy. If we are 
going to repeat antibody screens in all pregnant wom- 
en, it is difficult to know when these should be done in 
order to prevent all cases of severe hemolytic anemia. 

Instead of repeated antibody screen tests, I believe 
that our antenatal emphasis should be toward having 
patients note fetal movements. I know of four cases of 
unsuspected erythroblastosis fetalis which came to the 
obstetrician's attention because the patient complained 
of decreased fetal movements or because of an ultra- 
sonic diagnosis of fetal hydrops. Fetal death caused by 
erythroblastosis fetalis is almost always a slow process 
with fetal movements and responses gradually decreas- 
ing over days or even weeks prior to actual fetal death. 
Although there are many more false alarms than actual 
cases of fetal illness when cases of decreased fetal 
movements are investigated, the technique is one which 

_I think will detect virtually all cases of fetal illness due 
to isoimmunization or other disease processes. I won- 
der whether Dr. Griffith's patient had noted gradually 
decreasing fetal movements or whether movements 
had abruptly ceased? 

While I share some skepticism that any plan of re- 
peated antibody screening of Rh-positive pregnant 
women will ever be widely adapted because of its low 
yield, it is logical that patients at high risk for sensitiza- 
tion be especially studied for these irregular antibodies. 
My own experience suggests that if blood banks would 
type for Kell antigen, the number of significant irregu- 
lar antibodies causing fetal disease in the United States 
would be markedly reduced. 
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DR. JIMMIE A. WESTBERG, San Francisco, California. 
In his paper, Dr. Griffith adds another case to the 
growing number of cases of severe hemolytic disease of 
the newborn infant (HDN) due to irregular antibodies. . 

Two systems, Rh (f) and M-S, are implicated, but the 
degree of involvement of each system in the develop- 
ment of HDN in the fetus is unclear. Both antigen 
systems are well developed at birth and have the po- 
tential of causing HDN. 

Over the past several years advances have been made 
in determining the various mechanisms of action of 
these antibodies and, therefore, have somewhat clar- 
ified the variable clinical pictures associated with these 
antibodies." ? One fact that has been known for some 
time and is pertinent to this case is that sensitization 
usually occurs following an exposure to an antigen 
such as from a prior pregnancy or blood transfusion. 
This is substantiated in part by the fact that women 
have a higher incidence of irregular antibodies than 
men. In the presented case, the patient did have a prior 
pregnancy ending in abortion. Since certain antigens 
are developed by the sixth week of fetal life, any abor- 
tion, induced or not, may result in sensitization. Might 
not the abortion be the initial contact with the two 
antigens? 

The immunoglobulins, specifically IgG, as pointed 
out by Dr. Griffith, cross the placenta with ease, pre- 
sumably because of their low molecular weight, and are 
the cause of HDN. IgG is the most plentiful immuno- 
globulin and makes up about 48% of the serum globu- 
lins. There are four subclasses of IgG, with IgG, and 
IgG; being the most significant in HDN. IgG, crosses 
the placenta earlier and more efficiently and has a 
longer time to react. The IgG; subclass crosses slower 
but has a higher potential for hemolysis. Thus, the 
IgG, subclass causes low cord hemoglobin levels at. 
birth while the IgG, subclass causes a higher rate of 
hemolysis after birth. The combination of the two 
would result in marked destruction of the red cells and 
a high bilirubin level after birth associated with a low 
level of cord hemoglobin. Cells coated with IgG, and 
IgG, have normal survival times. 

The location of the antigen in the red cell also affects 
the reaction: The Rh antigen appears to occur in the 
red cell membrane and is necessary for erythrocyte 
survival. The Duffy antigen appears to be involved in 
erythrocyte function. 

In the Kell system, the antigen appears to be related 
to red cell morphology. The absence of this antigen 
results in marked poikilocytosis, shortened survival 
time, and a compensated hemolytic anemia. 

In summary the clinical picture of an antigen system 
related to HDN depends on the presence of the anti- 
gen in the erythrocyte, the degree of development dur- 
ing fetal life, the role played in the erythrocyte function 
and integrity, the ability to stimulate IgG,, and IgGs, 
and the length of exposure to the antibody. 

Since HDN is still a significant problem, it is impor- 
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tant to identify those women who are sensitized to the 
various blood group systems by antibody screening 
during the entire pregnancy and managing those 
pregnancies with HDN by the methods carefully 
worked out for Rh, (D)-negative women carrying Rh, 
(D)~positive infants. 

Over the past 10 years there has been a marked re- 
duction in Rh, (D) sensitization because of the adminis- 
tration of anti-Rh, (D) immunoglobulin. This has led to 
a complacency on our part. More important, our stu- 
dents and residents have less opportunity to learn 
about and understand this complex disease process. 


+ 
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poem. 


DR. GRIFFITH (Closing). I agree completely with Dr. 
Goodlin’s comments about the Kell antigen. In answer 
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to his questions as to when screening should be done, I 
think this is an arbitrary thing. I really do not think it 
would be wise, however, to do the second screening 
later than £4 weeks, 

Dr. Westberg wondered if we knew which antibody is 
principally at fault. I would have to say that anti-f is the 
most dangerous, simply because anti-S is generally 
mild, but I cannot answer that with certainty. I did not 
quantitate the antibody effect. | 

Dr. Westberg mentioned *complacency." I think we 
have becorre a bit complacent and I agree with him 
that we need to study this problem of irregular an- 
tibodies because I think the problem is a continuing 
one. Despite the awareness of the potential danger of 
irregular antibodies, the routine search for them is 
often omitted in modern obstetric practice. The case 
presented involved a stillbirth caused by isoimmuniza- 
tion by uncetected irregular antibodies (f and S). A 
program of routine antibody screening is encouraged. 


Reproductive significence of changes in the 
endometrial cavity associated with exposure 


in utero to diethylstiltestrol 


5. GAINER PILLSBURY, Jr., H.D. 
Long Beach, California 


CONSIDERABLE ATTENTION has been focused on 
changes occurring in the vagina and cervix of the 
woman exposed to diethylstilbestrol (DES) in vtero." ? 
The subject has been discussed before this Society, 
most recently in 1976, by Sandberg“ who descr bed the 
elements of an adequate examination to rule out neo- 
plastic disease. 

Changes in the upper genital tract were nct recog- 
nized until Kaufman and associates? found a h gh per- 
centage of abnormal hysterosalpingograms obtained in 
women exposed to DES in utero. Brief reference was 
made in their article to the possible reproductive impli- 
- cations of these findings, but the number of patients 
who had attempted pregnancy was small. 

My report describes two women exposed tc DES in 
utero who had irregular endometrial cavities 3nd who 
had complications of pregnancy possibly related to 
these abnormalities. 


Case presentations 

Case 1. C. S., a 26-year-old nulliparous patent, was 
initially seen in January, 1977, because of irfertility. 
The history revealed in utero exposure to LES, and 


pelvic examination revealed a “hooded” cervix and vag-. 


inal adenosis. Hysterosalpingogram revealed a mark- 
edly abnormal uterine cavity (Fig. 1). 

Laparoscopy and hysteroscopy were performed. At 
laparoscopy, thé external contour of the uterus was 
unremarkable, and both fallopian tubes wer2 grossly 
normal and patent. At hysteroscopy, a constriction was 
seen at the central portion of the uterine cav ty at the 
location represented by the narrowed area seen on the 
hysterogram. The interior of the uterus appeared to be 
normal except for the contour of the cavity. 
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Because of the uncertain significance of these 
findings, no treatment was undertaken. The patient 
became pregnant a few months later. At 29 weeks of 
gestation, there was painless vaginal bleeding. An ul- 
trasound scan was performed and showed a fetus in a 
transverse lie and a posteriorly located placenta which 
appeared to extend across the internal cervical os. The 
patient was treated with bed rest at home; although she 
had recurrent episodes of moderate bleeding requiring 
hospitalization, no transfusions were necessary. At 36 
weeks of gestation, she developed labile hypertension 
despite bed rest and sedation and was readmitted to the 
hospital. A repeat ultrasound scan again suggested a 
total placenta previa. An amniocentesis was performed 
and the lecithin/sphingomyelin (L/S) ratio was inter- 
preted as showing immaturity. A nonstress test was 
reactive, and she continued to be treated with bed rest 
at home. She was readmitted 2 weeks later. At this time, 
the L/S ratio determined at amniocentesis showed ma- 
turity, and an elective cesarean section was performed. 

The lower uterine segment appeared widened and 
was incised transversely. A total placenta previa was 
present, located primarily on the posterior wall, but . 
covering the internal os and extending over most of the 
anterior surface of the lower uterine segment as well. 

The 6 pound, 11 ounce male infant wasin the vertex 
presentation and was delivered in good condition. 

After the placenta was removed, the upper portion 
of the uterine cavity was explored. The uterine wall was 
thicker than usually seen, but no other abnormalities of 
the uterus were detected. The patient had an unevent- 
ful postpartum course. 

Case 2. P. P. was first seen in June, 1977, because of 
2% years of infertility. The history indicated that her 
mother had ingested DES during pregnancy. Physical 
examination showed a “hooded” cervix consistent with 
intrauterine DES exposure. A hysterosalpingogram re- 
vealed a shaggy endometrium and irregular knobby 
projections into the dome of the fundus (Fig. 2). 

Without treatment, the patient became pregnant in 
December, 1977. The pregnancy progressed well, al- 
though àt 37 weeks she developed hypertension, which 
was treated with sedation and bed rest. She went into 
labor at 38 weeks. After a 6-hour labor, she was deliv- 
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Fig. 1. Constrictions of endometrial cavity with waenga lower 
portion. 


ered vaginally of a baby weighing 6 pounds, 8 ounces, 


with the use of local anesthesia. There was immediate ! 


postpartum uterine atony with a blood loss of approx- 
imately 1,000 ml. Exploration of the uterine cavity was 
performed, and no abnormalities were noted. The 
atony was controlled with uterine compression and 
oxytocics. Although there was a drop in the hemoglo- 
bin level because of the acuté blood loss, no additional 


treatment was necessary. The patient was discharged in - 


good condition on the third postpartum Bays 


Comment 


In the series of Kaufman and associates, 40 of 60 
patients with known DES exposure had abnormal hys- 
terosalpingograms. Changes of the endometrial cavity 

were classified into several categories. 

The most common alteration was a T- -shaped ap- 


pearance of the uterine cavity with a widening of the 


isthmic portions of the oviducts. In some cases there 
were constriction bands around various portions of the 
uterine cavity. In other cases, the x-ray films demon- 
strated a widening of the lower portion of the endome- 
trial cavity. Sometimes there were combinations of 


these effects, as demonstrated in the first case reported - 


here. Another type of abnormality was that of a gen- 
erally hypoplastic uterus. In addition to the above 
findings, several uteri had an irregular or. shaggy ap- 
pearance of the.endometrial cavity, similar to that seen 
in the second case presented here. 

A recent study by Haney and associates? confirmed 
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Fig. 2. T-shaped uterine cavity with ‘ shaggy, irregular en- 


dometrial. contor. 


these findings, and various uterine measurements were 


taken. These investigators found the surface area of 
the endometrium to be less than in control patients. 


The endocervical canal was found to be markedly nar- 


rower in the exposed group, although the diameter of 


the internal cervical os was found to be the same as in 


control subjects. 

The data of Kaufman and associates! suggested that 
9096 of patients with gross anatomic abnormalities of 
the cervix-and 74% of patients with adenosis of the 
vagina have abnormal hysterograms. In addition, a 
number of patients who have apparently normal cer- 


_ vices and no adenosis also have abnormal x-ray films. 


‘Given the fact that. a large number of women ex- 
posed to, DES in utero have abnormal upper genital 
tract changes, it remains to be proved what effect these 
have on reproductive potential. In the Kaufman study, 
12 of the 60 women had been pregnant. Five of these 
women underwent elective abortion. There was only 
one term: delivery in the seven women désiring preg- 
nancy, and th:s was in a patient with a normal- 
appearing hysterogram. 

. Two reports have suggésted an increased frequency 
of cervical incompetence in DES-exposed women. The 
first article’ was a case report of a patient with an in- 
sufficient cervical os documented by two midtrimester 
losses. In the second article, Goldstein? reported that 
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five of nine DES-exposed women who conceived devel- 
oped cervical insufficiency during the second trimester. 
One of these had experienced a previous midtrimester 
loss. The other four patients were examined- weekly 
.and.treated by a circlage procedure when effzcement 
and.cervical dilatation were detected between 14 and 
22 weeks of gestation. 7 

It is very tempting to relate these anecdotal reports of 
increased pregnancy wastage to the anatomic zhanges 
seen in women exposed to DES in utero. Conflicting 
reports, however, lead me to infer that no definite re- 
lationship has yet been established. 

Townsend? states that there 1s no increased incidence 
of midtrimester pregnancy loss in patients eri-olled in 
the National Cooperative Diethylstilbestrol adenosis 
Project. In a study from Boston," 381 exposed women 
were compared with matched control subjects, and it 
was concluded that there was no statistical difference i in 
pregnancy outcome. 

Contrary to these findings i is the statement oy Kauf- 
mant! that the reproductive outcome of DES-exposed 
offspring is quite poor compared to that of th» nonex- 
posed individual. His group has studied approximately 
100 exposed women who have been pregnant, and he 
is accumulating these data for presentation. 

In a recent report by Cousins and associates,” preg- 
nancy outcome in 71 DES-exposed women was com- 
pared to that in 40 demographically matched, nonex- 
posed control subjects. These authors concluded that 
there was a significant increase in premature deliveries 
and in the perinatal mortality rate in the study group. 
Pregnancy outcome was even worse among patients in 
the study group who had gross: cervical ard vaginal 
changes compared to patients with normal-appearing 
cervices and vaginas. If this conclusion is valid, it would 
correlate with the increased incidence of abnormal hys- 
terograms noted in patierits with pos charges in the 
cervix or vagina. 
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Since many women who were:exposed to DES in 
utero are now in the reproductive age group, it is im- 
portant to determine what effect such exposure has on 
reproductive performance. While it is tempting to re- 
late such complications as those presented here to uter- 
ine abnormialities seen in DES-exposed women, it 
would seem prudent to wait until larger studies have 
been done before reaching the conclusion that such 
complications are more frequently encountered in the 
exposed group. Despite conflicting opinions regarding 
pregriancy outcome, certain recommendations do seem 
warranted by the evidence available. 

A history of in utero DES exposure is not necessarily 
a cause for alarm in patients who wish to become preg- 
nant. None of the studies so far has reported: di- . 
mirished fertility in these patients; therefore, hys- 
terography or hysteroscopy would not seem warranted 
on the basis of a positive history alone. 

If an abnormal endometrial cavity is identified as 
part of an infertility investigation, attempts at correct- 
ing these abnormalities surgically would seem to be 
unwarranted in the majority of cases. The exception 
would be that of docuinented pregnancy loss where 


appropriate procedures— such as cervical circlage for 


an insufficient cervix—might prove efficacious. 

The initial evaluation of all pregnant patients should 
include inquiry about possible intrauterine exposure to 
DES. Patients who give a positive history may require 
closer surveillance to identify and possibly correct ab- 
normalities if they occur. Although not definitely 
proved at this time, complications such as ectopic preg- 


"nancy, insufficient cervix, abnormal fetal presenta- 


tions, placenta previa, premature labor, retained pla- 
centa, and postpartum hemorrhage may' occur more 
frequently. Anticipation of these problems could lead 
to earlier detection and correction with improvement 
of perinatal outcome. 


n" - + » 
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Discussion 


DR. EUGENE C. SANDBERG, Stanford, California. The 
prevailing and characterizing mood of America today 
is a mixture of anxiety, apprehension, and anguish. 
Worries, fears, and uncertainties cloud the lives of us 
all. We are constantly kept at an elevated level of emo- 
tional tension by repetitive reminders of the problems 
and dangers of our era, for example, inflation, gasoline 
shortages, energy crises, overpopulation, pollution, 
housing shortages, terrorist activities, revolutions, re- 
cession, record interest rates, Soviet troops in Cuba, 
multi-billion-dollar. ICBM deployments, ad infinitum. 
These are but a few and all are reinforced by others 
closer to home. Everyday's and everybody's newspaper 
is awash with accounts of trafic deaths, murders, 
rapes, wife beating, child abuse, drug abuse, robberies, 
fires, hurricanes, explosions, suicides, parts falling 
from flying aircraft, etc. 

Over the last two or three decades, our society has 
developed a black- crepe-embroidered outlook. The 
negative, the bleak, the worrisome, and the feared 
seem to be masochistically sorted out, given preferen- 
tial attention, and held in focus. The dramatic impact 
of horror, misfortune, antisocial behavior, and catas- 
trophe seem to be regularly employed by newspapers 
and television to hold and to please the audience on 
which they depend. 

Warnings are constantly being sounded on all man- 
ner of things from Pinto gas tanks to low-density lipo- 
proteins to carriers of the Australia antigen. Almost 
daily a self-styled and doom-saying consumer-protec- 
tionist points a finger at some presumed, new and pre- 
viously unexposed hazard. 

Having the role of public protector at a time when the 
specter of disaster is constantly being invoked, the Food 
and Drug Administration and other governmental 
agencies have, perforce, been particularly active in this 
regard, often as leaders. This "Chicken Little phe- 
nomenon" was addressed in a recent editorial in the 
Journal of the American Medical Association regarding re- 
cent governmental agency news releases concerning 
environmental carcinogens. Dr. William Barclay! ob- 
served that "allegations against artificial sweeteners, 
atomic energy plants, food colorings and preservatives, 
pharmaceutical products and industrial chemicals are 
made almost daily and keep the public in a state of fear 
that borders on hysteria." 

The medical profession is also proficient at reinforc- 
ing and expanding this fatuation with an undercurrent 
of simmering uncertainty. Allegations against the 
safety of the oral contraceptive pill have been surfacing 
and resurfacing regularly for two decades. Few medi- 
cations or substances have escaped the contention of 
possible injurious results from use by pregnant women. 
A vast array of materials have been condemned by 
someone or by some group with the warning that it 
“may” cause this or it “might” cause that. The faddish, 
invariably editorially acceptable and almost addictive 
use of the words "may" and "might" in current medical 
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literature allows everyone to contribute without requir- 


ing anvone to.substantiate their claims. The "may" 
statement is constructed in such a manner, and the 
audience of our time is so conditioned that lay and 
medical readers alike usually construe it to be a positive 
statement lacking only final but imminent proof. The 
other side of the coin, "or may not," is rarely, if ever, 
stated. In fact, it is assiduously avoided. The topic of 
DES exposure in utero is an excellent example. Initi- 
ated by the validated association of the occurrence 
of clear cell carcinoma, warnings of the potential for 
occurrence of other dire consequences have issued 
from numerous sources, mostly gynecologic practition- 
ers. Innumerable authors have concluded that there 
"might" be an increased incidence of squamous cell 
carcinoma of the cervix, infertility, pregnancy wastage, 
insufficient cervical os, dysmenorrhea, menstrua] ir- 
regularities, and undefined havoc from the use of oral 
contraceptives in the exposed female offspring. While 
one or more of these burdensome anathemas may be 
founc to be correct, it is illuminating to note that not 
one has yet been proved despite seven or eight years of 
observation and evaluation. 

Dr. Pillsbury's message is a product of our time. He 
has recognized the previously voiced concerns of other 
authors regarding the reproductive potential of DES- 
exposed patients and has added two cases. Instead of 
emphasizing placenta previa and postpartum uterine 
atony in these two patients, however, he could equally 
reasonably have emphasized that two DES-exposed 
patients were delivered of normal, living infants at 
term, that reproduction was successfully undertaken by 
both, and that the price was no greater than that paid 
by many patients without DES exposure, not all of 
whom were as fortunate in leaving the birthing process 
with a normal, living infant. As it stands, I hear as a 
response sudden inspiratory gasps of accentuated fear 
and tension. Presented in the latter fashion, I would 
anticipate hearing sighs of relief. This is not voiced 
with malice but is simply a commentary on our times 
with the opportunity to point to an example more im- 
mediate than the thousands that currently abound. He 
and I know, as do all Program Chairmen, editors, and 
authors of medical articles, that SesetipHons of nor- 
mality do not "sell." 

By way of more conventional discussion, 1 note that 
the hysterosalpingographic studies of Kaufman and 
Adam? (267 patients) and of Berger and Goldstein? (25 
patients) have shown abnormalities of the uterus and 
uterine cavity in 69% and 100% of DES-exposed pa- 
tients, respectively. Table Lisa summary ofthe outcome 
of all reported pregnancies of DES-exposed patients of 
which I am aware. If the uteri of all the patients noted in 
Table I match those ofthe hysterosalpingographic stud- 
ies, it is apparent from the 70 deliveries at term that a 
large number of uteri with atypically formed cavities 
function beautifully, an observation offering reassur- 
ance to a large number of DES-exposed women, to their 
mothers, and to their mates. Incidentally, none of the 
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Table I. Results of pregnancies in DES-exposed women 


No. of No. of | Term | Preterm 2 A.sponta- 1 A sponta- Therapeutic 
pregnancies | women | delivery | delivery | neous abortions | neous abortion abortions 
l 









Tubal i 
pregnancy 





Bibbo and associates? - 41* 

Kaufman and Adam? d 14 p" 3 2 5 2 

Sandberg? 47 39 17 3 3 23 l 

Singer and Hochman’ 2 l 2T 

Berger and Goldstein? 80 46 21ł 81 ll 19 18 3 
Totals 184 141 70 14 13 T5 46 6 


*Numbers reported here were implied by not specifically stated. 
tBoth midpregnancy losses said to have been due to cervical insufficiency. 
Cervical cerclage said to have been required in eight of the 26 pregnancies with surviving infants. 


patients represented in these figures is reported to have 
had a placenta previa or a postpartum hemorrhage. . 

No definitive conclusions can be derived from these 
figures regarding the potential for first- and second- 
trimester spontaneous abortion or for second-trimester 
cervical insufficiency. For each mishap, the compara- 
tive incidence between groups is inconsistent and prob- 
ably skewed by the selective nature of the population 
studied. The elimination of 30% of all pregnancies by 
induced abortion additionally skews the figures. How- 
ever, anyone wishing to play the game of getting there 
first with the direst possible prediction would do well to 
place his or her emphasis on tubal gestations. Even in 
select populations an incidence of 1 per 30 intrauter- 
ine pregnancies, as noted here, must be viewed with 
concern. 

At Stanford University Medical Center we are in the 
process of again collating the results of the reproduc- 
tive activity of patients in the Stilbestrol Clinic. Figures 
accumulated to date show that among 115 pregnancies 
in these patients, 42 (8695) were electively interrupted. 
Among the remaining 73 pregnancies, there were 39 
term deliveries and three tubal gestations. These re- 
sults reinforce the conclusions already drawn. None of 
the patients is known to have had a placenta previa or 
to have suffered a postpartum hemorrhage. 


REFERENCES 


1. Barclay, W. R: Science reporting to alarm the public, 
J. A. M. A. 242:754, 1979. 

2. San Francisco Chronicle, Sept. 25, 1979. 

3. Berger; M. J., and Goldstein, D. P.: Personal communica- 
tion, 1979. 

4. Bibbo, M., Gill, W. B., Azizi, F., Blough, R., Fang, V. S., 
Rosenfeld: R. L., Schumacher, G. F. B., Sleeper, K., 
Sonek, M. G., and Wied, G. L.: Follow-up study of male 
and female offspring of DES- -exposed mothers, Obstet. 
Gynecol. 49:1, 1977. 

5. Kaufman, R. H., and Adam, E.: Genital tract anomalies 


‘associated with in utero exposure to Sey eae EROR Isr. 
J. Med. Sci. 14:347, 1978. 

6. Sandberg, E. C.: Benign cervical and vaginal changes as- 
sociated with exposure to stülbestrol in utero, Am. J. 
OBSTET. GYNECOL. 125:777, 1976. ` 

7. Singer, M. S., and Hochman, M.: Incompetent cervix in a 
hormone-exposed offspring, Obstet. Gynecol. 51:625, 
1978. 


DR. RICHARD N. BOLTON, Portland, Oregon. I would 
like to support what Dr. Pillsbury has said. I am very 
concerned about a woman who has had DES exposure 
as this may pertain to the cervix and to the subsequent 
progress of pregnancy, I feel these people are candi- 
dates for insufficiency of the cervix and should be 
watched very carefully if we are to make progress with 
the continuing problem of prematurity. 

Dr. PILLSBURY (Closing). Dr. Sandberg, with his 
usual precision, has presented a conflicting opinion. He 
properly cautions against making definite relationships 
from inconclusive evidence. 

When I was invited to present a paper to this society, 
I intended to present my two cases. I planned to con- — 


‘centrate on the findings at laparoscopy, hysteroscopy, 


and cesarean section, as these descriptions had not 
been reported in the literature. I had also planned to 
state that the complications encountered were simply 
incidental and not releted by cause and effect. The 
literature at that time could support no other con- 
clusion. 

In recent months, however, larger studies strongly 
suggest a relationship between in utero exposure to 
DES and subsequent increased fetal wastage. 

I believe all of us should closely evalute these patients 


_when they become pregnant. Not only will we then 


accumulate the larger numbers of patients necessary to 
resolve this matter, but we may be able to detect cor- * 
rectable abnormalities. 


Vaginal tubal ligation—lIs infection a significant risk? 
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Previous reports from the United States have shown that the morbidity and complication rates for 
vaginal sterilization are more than twice those for laparoscopic sterilization. Infection is usually 
reported to be the most frequent complication. This study reviews 329 cases from three private 
practitioners' offices to determine whether infection is, in fact, a significant risk in sterilization via 
colpotomy. Only six patients (1.896) showed any evidence of pelvic infection, and all responded to 
antibiotics without requiring hospitalization. Hence, the risk of pelvic infection does not appear to be 
a deterrent to vaginal sterilization. Postoperative bleeding at the site of incision was reported in 

eight patients (2.4%), all of whom were treated as outpatients. Other complications that are reported 
and discussed do not negate the suitability of colpotomy sterilization as an outpatient procedure. An 
unsuspected and disturbing finding was a high subsequent pregnancy rate of 2.496, which rose to 
4.2% when the vaginal sterilization was combined with suction curettage. Since these rates are 
considerably higher than those reported for laparoscopic or laparotomy sterilizations, the selection of 
patients and the techniques employed for vaginal sterilization must be critically reviewed. (AM. J. . 


OBsTET. GYNECOL. 137:183, 1980.) 


Morsipity and complication rates associated with 
vaginal sterilization are reported to be approximately 
twice as high as the rates for various laparoscopic 
sterilization methods.’ A review of eight reports from 
the United States of 1,483 vaginal sterilizations gave a 


range of complications of 1.6% to 12%, with an average: 


of 7.196.7? Laparoscopists are of the opinion that such 
rates are unacceptable. Reports of vaginal sterilization 
from India show the lowest complication rates: 45 
: complications in 2,922 cases (1.595). Most complica- 
tions are related to infection, although hemorrhage 
contributed significantly to morbidity according to sev- 
eral reports. Soonawala reported on 2,269 patients 
with a major complication rate of 1.6%." His regimen 
included antibiotics for 3 days and hospitalization for 
48 to 72 hours. In spite of this wide variation iri re- 
sults, many physicians are of the opinion that vaginal 
sterilization should be avoided because of the risk of 
infection. 

The present series attempts to demonstrate the fol- 
lowing: (1) vaginal sterilization can have a morbidity 
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rate equal to or less than that of laparoscopic steriliza- 
ton; (2) this rate—even without the use of antibi- 
otics—compares favorably with the rate in India; and 
(3) vaginal sterilization is suitable for use as an outpa- 


tient procedure. 


Material and methods 


The study group consisted of 329 patients who had 
vaginal tubal sterilization in the 6-year period from 
july, 1972, to July, 1978. The prcedures were per- 
formed by eight physicians (60% of them by two physi- 
cians) in three separate offices. The operative proce- 
dure and specific technique varied according to the 
preference and training of each physician. All patients 
were admitted to the Donald N. Sharp Memorial 
Community Hospital in San Diego, California. The 
hospital charts and office records were reviewed in de- - 
tail for pertinent statistical data, with emphasis on evi- 
dence of infection and other complications. 

Characteristics of the study group of 329 patients 
were as follows: the average age was 31.4 years, with a 
range from 18 to 44 years, 90 percent were Caucasian, 
35 percent were unmarried, 24 percent were Catholic, 
and 39 percent were insured by federal or state gov- 
ernment programs. Even though various diagnoses or 
contributory factors were mentioned in the histories, 
only a few might possibly be considered to be serious 
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Table I. Parity distribution of 329 patients 
undergoing vaginal tubal ligation 


Pari SER ES EEE. 


No. ` 150 23 
% E 173 45.6 i 10.0 


- 


enough to warrant sterilization, so that, essentia ly, all 
sterilizations were voluntary. The average pariry was 
2.1, and the parity distribution is shown in Tabk I. 

Operative procedures. General anesthesia was used 
in 179 cases (54.4%), spinal anesthesia in 14€ cases 
(45.395), and epidural anesthesia in only one case. In 
the group admitted as outpatients, all patiens except 
three received a general anesthetic. 

An operating time of from 10 to 60 minutes was 
recorded in 312 cases, with an average time of £9 min- 
utes. As might be expected, operating time decreased 
with the experience of the operator. In 10 of the 17 
cases in which the operating time was longer than 1 
hour, either additional surgical intervention wa; neces- 
sary or the surgeon could not complete the vaginal 
procedure and resorted to laparotomy or laparoscopy. 

In 9 cases, the colpotomy either was unsuccessful or 
required laparotomy or laparoscopic cautery for com- 
pletion of the procedure. In the other 320 cases, a 
fimbriectomy was done 236 times, a Pomeroy t*pe pro- 
cedure 31 times, and a combination of these £3 times. 
Such factors as exposure and pelvic adhesions fre- 
quently determined which technique was usec. 

Abortion. Suction curettage was performec in con- 
junction with the sterilization in 72 patients (21.9%): 68 
therapeutic abortions, 2 incomplete abortions, and 2 
missed abortions. | 


Results 


Hospital stay. Only 22 patients (6.8%) were hospi- 
talized for 3 days or longer. (Excluded were siz patients 
in whom associated surgical procedures necessitated a 
longer hospital stay.) Even though most of these 22 
patients were seen in the early days of the stt dy, there 
. was no associated morbidity in any of them. However, 
three recent patients did have a 3-day hospita stay, two 
because of laparotomies necessitated by <ailure of 
. completion of the procedure vaginally. One patient 
had abdominal pain, nausea, and a temperature of 
100° F on the first postoperative day, but al of these 
symptoms resolved without treatment. 

In 1976, an outpatient Surgiservice was initiated at 
this hospital, and 77 patients from one office have since 
been admitted to the unit. Thirty-seven other patients 
were admitted to the hospital after midnight, with dis- 


charge expected on the day of operation. Therefore, 
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114 patients (34.796) were admitted and discharged in 
less than 18 hours. Table II summarizes the bospital 
stay for ihose 323 patients who did not undergo any 
other associated surgical procedures. 

Complications. The reported complications are. 
shown in Table III. No infections of the urinary tract 
occurred, other than cystitis. The patient: with dys- - 
pareunia underwent an associated anterior and poster- 
ior colporrhaphy, with subsidence of the pain after 
several months. One patient complained of pelvic 
“cramps,” which resolved after 5 weeks. A retained 
sponge was recovered through the original colpotomy 
incision on the day of operation. Replacement was not 
required in the patient who lost an estimated 500 ml of 
blood, and no other complications occurred. The six 
patients with evidence of local pelvic infection (1.3%) 
were all treated as outpatients and responded promptly 
to antibiotic therapy. Prophylactic antibiotics were 
given to 15 patients, eight nonpregnant and seven 
pregnant. Of the six patients treated for pelvic infec- 
tion, two had received prophylactic antibiotics. No 
major complications developed from the anesthetics 
used. A spinal headache was recorded in 5 patients 
(3.4%). 

Bleeding which occurred at the site of incision in six 
patients between the second and the nineteenth post- 
operative days was treated in the office. Cautery and/or 
packing were used to contro] the bleeding in four pa- 
tients, and 2 patients required sutures. Two patients 
with uterine bleeding had had associated suction curet- 
tage for abortion: one patient was treated in the emer- 


gency room, and the other one was readmitted for 
' curettage. A total of 40 complications occurred in 37 


patients, an overall rate of 11.2%. 

Subsequent gynecologic problems. Dysfunctional 
uterine bleeding occurred in nine patients at a later. 
date. Eleven hysterectomies were performed 8 months 
to 6 years later. Hysterectomy had been discussed with 
at least seven of these patients prior to the tubal liga- 
tion. One patient developed a right ovarian pseu- 
domucinous cyst 3 years after sterilization. Three pa- 
tients subsequently underwent vaginal hysterectomies, 
apparently for menorrhagia. 

Pregnancies. To date, seven pregnancies are known 
to have occurred. In addition, one patient apparently 
was pregnant at the time of the procedure and was 


. delivered of a normal term infant without complica- 


tions. This is a pregnancy rate of 2.496. Data on these 
cases are shown in Table IV. Factors such as obesity, 
pelvic adhesions, and associated pregnancy are noted 
in patients 1, 2, 4, 7, and 8, and may have contributed 
to the technical failure. Patient 6 was scheduled for 
operation in the early proliferative phase of the men- 
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Table II. Hospital stay af 323 patients 





No. 


2 
% 326 | TE 263 m 303 3 l 031 0.62 0.62 


Table III. Complicatioris of vaginal tubal ligation in 37 patients (37/329 = 11.2%) 


No. of patients- | 


Complication ` | ` © Nonpregnant (257): ` Pregnant (72) . ‘| Total (329) 


Failure to complete operation vaginally 4 (1.6%) l | 5 (6.995)*.- 9 (2.7%) 
Spinal headache ' l 4^ | , TN 1 ; 5 (1.596) 
Cystitis $us i 6 i E 2 ' 8 (2.4%) 
Dyspareunia l 0 1 (3%) 
Pelvic pain , l 0 1 (3%) 
 Retained sponge . 0 I 1 (.3%) 
Excessive loss of blood |^ 1 i 0 - 1 (.3%) 
Infection : a. 0%): 3 (4.2%) 6 (1.8%) 
Postoperative bleedirig 2 8 (2.4%) 
36 (10. TA 14 (19.4%)t , 40 (12.2%) 


*Significantly different from the nonpregnari at P.« 0.05 (chi sqtare tes); 7. un : ; 
t Not significant. l 


1 


Table IV. dirmi among 329 patients after vaginal tubal ligation 






Patient. Comments 


1 june, 1972 IUP 8 wk 
2 December, 1973 t -" à OE 45 |j Obese (240 1b) 
- 3 April, 1974 1i Bu IBS s. IIQ At later hysterectomy 
: ` TE one silk ligature was 
5 l i absent 
4 November, 1974 f 12 F 30° - IUP 6 wk; obese (190 Ib) 
5 December, 1975 . 6 F 15 aa 
6 June, 1976 — >C 60 35 days after last men- 
; l EU . Strual period 
7 April, 1977 = 5. : F 35 .. IUP 12 wk; cul-de-sac 
; | ; ; . and left tubo-ovarian 
mo, ' adhesions 
8 September, 1977 2 l 20S xu 40 l Fimbriectomy and 


Pomeroy done on left 
tube; right not 
ligated; obese (175 Ib) 


F = Fimbriectomy. C = Combination fimbriectomy and Pomeroy type. IUP = Intrauterine pregnancy.’ 


t 


strual cycle, but she neglected to inform the surgeon of are: anatomic variability, higher parity with increased 


. the missed menses. No apparently contributory factors uterine prolapse, greater experience of the Indian sur- 
that would account for the failure were: noted in pa- X georis; and perhaps | the reporting of only very major 
tients 3 and 5. MEM . complications. A prospective study of sterilization 

| methods, including early and late complications, is 
Comment . . beingdeveloped by: the International Fertility Research 
This series, like most others reported from Europe — . Program in North Carolina. A study of this kind is 
and the United States, is small.and rétrospective. It-is: needed to clarify and evalute the risks involved in dif- 
difficult to-compare these reports since a complication ` ferent types of sterilization: procedures. 
that one author considers to be minor may be thought ' Although complications occurred in 37 patients 
by another to be major. Ít is even more difficult to (11.2%), none of these. was major. Fear of infection 
explain the low morbidity reported from India. Some should not be a deterrent to the use of colpotomy 


of the factors proposed to explain these differences ^' sterilization, because the low rate of pelvic infection of 
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1.8% supports the view that the method carries little 


risk in that regard. Since prophylactic antibiotics do not . 


appear to be necessary, routine use of them is probably 
not justified. 

Sogolow® reported a pelvic T rate of 9.7% and 
a total morbidity of 14.5% when vaginal sterilization 
was combined with therapeutic abortion; these are 
rates which he considers to be within acceptable limits. 
Edwards and Hakanson* had a total complication rate 
of 33.3% on a small group (15 patients) and consider 
the combined procedure to be contraindicated. Mor- 
ris? Cheng and Rochat,” and Sheth and associates," in 


their publications, state that the combined procedures : 


are safe and that morbidity is not significantly in- 
creased. However, Morris? admits that his study 1s 
compromised because of a lack of follow-up in 63% of 
the cases. 

The series presented here suggests that, when vagi- 
. nal sterilization is combined with therapeutic abortion, 
there is a greater likelihood of failure to complete. the’ 
procedure vaginally (5 in 72, or 7%); moreover, the 


sterilization failure rate (3 in 72, or 4.2%) is unusually: 


high. Consequently, two of the eight physicians no 
longer combine abortion with vaginal sterilization. 
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Discussion 
. DR. WILLIAM K. GRAVES, San Francisco, California. 
Dr, Miesfeld and his associates have compiled a sub- 
stantial series of patients in whom vaginal tubal ligation 
was performed during the decade of the seventies. 
With the use of general or spinal’ anesthesia, 
63% of their patients were discharged in 39 hours or 
less. Only 15 patients received prophylactic antibiotics, 
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The unexpected high pregnancy rate is discourag- 
ing. Operative techniques and criteria for patient se- 
lection . must. be critically reviewed. Metz"! reported 
nine failures (2.496) in 388 bilateral fimbriectomies, 257 


by the abdominal route and 131 by the vaginal route. A 


similar failure rate is found in the present series. Fail- 


ures with fimbriectomy are usually attributed to in- 
‘complete excision of the fimbria. Metz found tubo: 


peritoneal fistulas in four cases available for study and 
suggests that they were caused by the catgut ligature 
used for ampullary ligation. Loffer and Pent,” in an 
excellent review of 32,719 laparoscopic sterilizations, 
report only 20.1 complications per 1,000 cases and a 
pregnancy rate of 1.8 per 1,000. 

This report supports the view that the rates of pelvic 
infection and other major complications of vaginal 
sterilization compare favorably with those of laparos- 
copic sterilization. Like laparoscopy, vaginal steriliza- 
tion is a suitable outpatient procedure. However, the 
pregnancy rate is unsatisfactory in comparison to that 
with laparoscopy. Hence, improved criteria for selec- 
tion of patients and reevaluation of the surgical tech- 
nique for fimbriectomy are needed if colpotomy sterili- 
zation is to be continued. 
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and only six received antibiotic therapy for presumed 
infection. This is a most commendable figure. 

At about the time their study was begun, Dr. Fred 
Osterman and I were completing a series which we 
reported on at a California Medical Association meet- 
ing, but we did not publish our findings. Our group 
consisted of 158 cases collected over a 3-year period 
from Children’s and University of California in San 
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Francisco Hospitals. The sterilizations were performed 
by more than twenty individuals, attending physicians 
and university residents. Almost a third of our col- 
potomies were performed after suction curettage for 
therapeutic abortion (22%). The findings at colpotomy 
led to Pomeroy procedures in about 20% of the cases, a 
figure similar to that of Dr. Miesfeld and associates if 
we count their combined techniques. 

Five (10.6%) of our pregnant patients experienced 
significant infection, which in its mildest form re- 
quired outpatient oral antibiotics. This compares with 
Dr. Miesfeld and associates’ rate of 4.2%, and the San 
Diego incidence of 1.2%; the nonpregnant rate con- 
trasts with our 10% rate. In addition, two of our in- 
fected patients developed pelvic abscesses, one of 
which was drained successfully by outpatient col- 
potomy, whereas the other one required laparotomy 
with evacuation and vaginal drainage. We had three 
pregnancies—a failure rate of 2%. We followed up 156 
of our 158 patients and found two of our three failures 
in the last elusive nine cases. As most of you have heard 
me say, discussion of failure rates is meaningless unless 
the percentage of patients contacted approaches 100%. 
When the woman discovers her unexpected problem, 
she tends to search for its medical solution elsewhere. 

Dr. Miesfeld and his associates ask in the title to their 
paper the question, “Is infection a‘ significant risk?" 
Thanks to proper selection and skilful technique, his 
answer is “No.” I would like to add two questions: "Isa 
failure rate of 2.4% or 2% acceptable in 1979? The 
answer is "No." "Should vaginal tubal sterilization pro- 
cedures be abandoned in 1979?" Unfortunately, the 
answer is "Yes." 

Too rarely are we given the opportunity to learn 
from negative rather than favorable outcomes. 

DR. ALFRED J. HELDFOND, Los Angeles, California. 
In a review of the records at Cedars-Sinai Medical Cen- 
ter for the last 5 years, and personal interviews of most 
of the gynecologic staff, I found that I was not alone in 
my use of other approaches to tubal sterilization. In the 
several thousand instances of tubal ligations performed 
at the Center, the greatest percentage by far was by 
laparoscopy, and a small, but increasing, percentage by 
minilaparotomy. The number of vaginal operations 
was less than 1%. 

The reasons given by my colleagues for not using the 
vaginal method were (1) little or no experience with it, 
(2) the belief that operative exposure was sacrificed, 
and (3) the fear of complications, especially infection. 

Dr. Miesfeld and his co-workers, in their most excel- 
lent paper, seem to have dispelled the fear of infection 
by the remarkably uneventful postoperative courses of 
their patients. 

The question of exposure is not answered, and may 
be the explanation for the high associated pregnancy 
rate. 

I would like to pose the following questions to 
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Dr. Miesfeld and his associates: (1) Were the operations 
performed during the proliferative phase of the men- 
strual cycle? (2) Since one of the method's advantages 
over laparoscopy would seem to be the avoidance of 
general anesthesia, why was an epidural anesthetic 
used in only one case? (3) Am I correct in concluding 
thet a curettage was not performed routinely? (4) When 
the hospital stay in 6496 of the cases was more than 24 
hours, how can this procedure be classified as an out- 
pauent one? 

DR. ROGER W. HoaGg, Berkeley, California. In 
Dr. Miesfeld and associates’ series there were 22 pa- 
tients who had not borne a child. Therefore, I propose 
the following questions: Were all of these truly elective 
sterilizations? If they were, what was the average age of 
these 22 patients? What sterilization procedure was 
carried out in this group of patients? What extent of 
counseling was offered or provided to this group of 
patients? 

DR. COLIN C. MCCORRISTON, Honolulu, Hawai. I 
would like to speak to a couple of well-known general 
surgical principles, which, to my mind, need reenforc- 
ing. It was pointed out in patient 8 that there was in- 
adequate exposure. Certainly, a basic surgical principle 
is to get adequate exposure. Surely, with the vaginal 
experience of the operator, this can be improved; but 
here with an experienced team, difficulty was encoun- 
tered to the extent that sutures were placed on one side 
and one tube was left uninvolved. If one approached 
this by minilaparotomy and the small incision was not 
big enough, the incision could still be made larger. 

One might also note that the usual flora of the vagina 
contains many pathogenic gram-negative organisms 
which, when given access to damaged tissue—and you 
are damaging tissue as you incise through the vaginal 
apex—expose the patient to a more serious infection, 
such as reported by Dr. Graves in the previous discus- 
sion. Although this may not happen very often, the 
results can sometimes be tragic when it does happen. 

Moreover, the authors report no better success in the 
sterilization rate, 

I would also think that, if they wish to continue this 
practice, they might do a careful doubleblind study be- 
tween the two approaches, abdominal and vaginal, in 
the same type of patients. A comparison between dif- 
ferent operations and different groups of people is like 
comparing apples to oranges. 

Dr. JOSEPH A. OLIVER, JR., Pasadena, California. I 
was happy to see on the program this paper which 
presents an alternative method of sterilization, and I 
would hke to ask Dr. Miesfeld and his associates 
whether they close the peritoneum as well as the vagi- 
nal mucosa with a continuous suture, rather than inter- 
rupted suture. Since we have used interrupted suture 
on the peritoneum and the vaginal mucosa to allow for 
pelvic drainage, it has seemed to decrease the occa- 
sional occurrence of the pelvic inflammatory processes 
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"which we previously encountered. However, we don't 
have enough cases from which to draw conclusions. 

Dr. JACK G. HALLATT, Los Angeles, California. I 
have a strong feeling that the high failure rate in tubal 
sterilization procedures is due to the use of chromic 
sutures. What type of suture was used by the authors? I 
strongly urge the use of a nonabsorbable suture in all 
tubal sterilization procedures. 

DR. MIESFELD (Closing). The anesthetic of choice for 
the outpatient. procedures was a general anesthetic. 
The anesthesiologists prefer not to do spinals and then 
discharge the patient in an hour or two. Routine curet- 
tage was not done. Since there were only two of us who 
used the Surgiservice, there were only 77 cases in the 
outpatient group. These patients all were discharged in 
3 or 4 hours. The other two offices used the maternity 
. center and most of their patients were admitted the 
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night before the operation. Some of these patients were 
discharged on the day of the operation; however, most 
were discharged on the first postoperative day. I do 
think that it is suitable as an outpatient procedure. 

I do not know the extent of the presterilization coun- 
seling of the 22 nulliparous patients. Almost all of these 
22 nulliparious patients had had | to 3 therapeutic 
abortions. None of these patients had a medical indica- 
tion for the sterilization. 

I think almost all of the closures were with a continu- 
ous locking suture—including peritoneum and vaginal 
mucosa in one layer. The suture material used varied, 


-but in almost all of the füimbriectomies it was a double 


ligature, one of No. 1 silk, and a second chromic 0 


` ligature. A classic Pomeroy procedure with plain catgut 


without crushing or cautery was frequently used. 
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after surgery. 


Severe vasomotor symptoms following surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 


PREMARIN. Frequently indicated after surgery...a growing part of the routine. 
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FOR THE SHORT- AND LONG-TERM 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates-of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on bcth 
duration of treatment! and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should 5e 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillanceof 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be unde:- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremety 
rare5 This risk has been estimated as not greater than 4 per 1000 exposures” 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'* epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'6 One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives. 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from we ! 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 
















































DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended-to 
represent the average composition of material derived from pregnant mares' urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradtol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy o! 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Ur- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders assc- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease. 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk ci 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.' ^ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke. 
and myocardial infarction.??-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.??.?* |! 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolongec 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary. 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown?’ to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
me sti any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives. Increased blood 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations cf excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leromyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregabilit y 

c. Increased thyroid des globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding. spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (ég. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end-of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. ‘ 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal! 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, HK, et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al.: N. Engl. J. Med. 
294:1262- 1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973.8. Herbst, A., et al: 
Obstet. Gynecol. 40:287 -298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 778:607-615, 
1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A, et al: Obstet. 
Gynecol. 43:118-128, 1974. 12. Sherman, A.l., et. al: Obstet. Gynecol. 44:531-545, 1974. 
13. Gal, l., etal: Nature 216:83, 1967. 14. Levy, E.P, etal.: Lancet 1:611, 1973. 15. Nora, J., et al: 
Lancet 7941-942, 1973. 16. Janerich, D.T, et al: N. Engl. J. Med. 291:697-700, 1974. 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
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Prescribe KOROMEX®..for her comfort and confidence. 


Many women today are asking you about chang- KOROMEX spermicidal creams, jellies, or foam, 
ing their contraceptive method, and with good your patient benefits from one of the safest and 
reason. Contraceptives are supposed to promote increasingly accepted methods of contraception. 


confidence. You and your patients realize that Unlike other jellies and creams, KOROMEX 
pills and IUD's frequently lead to unpleasant side products do not have a strong perfume or medi- 
effects. — adesse eS a. cinal odor. KOROMEX"- 

But KOROMEX prod- KOROMI ac o Ne A Jelly and KOROMEX 


ucts offer gentle, highly- 
effective barrier contra- 
ception. When you pre- 
scribe KOROMEX (coil 
spring) or KOROFLEX 
(arcing spring) vagi- 
nal diaphragms, and 


Foam can both be used 

alone for effective 

| protection. 

E OMEXn Fifty years of experi- 

e s CREAM ence stand behind this 
uw. non-hormonal birth con- 

trol method. 
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While no contraceptive is 100% effective, Koromex products, when properly used 
are highly effective against pregnancy 


siz Holland- Rantos Co., INC. PO. Box 385, Piscataway, N.J. 08854 


A division of Y } Products Corporatior 29 


he i At ENAS 





Important New Books 
from G. K. Hall 
Medical Publishers 


ADOLESCENT PREGNANCY: 
Perspectives for the Health Professional 


Edited by Peggy B. Smith, Ph.D. and David M. Mumford, M.D. 
with a foreword by Joseph Califano, Former Secretary, 
Department of Health, Education, and Welfare 

May 1980. 245 est. pp. 

ISBN 0-8161-2121-4 $16.50 


The editors present 13 perspectives on the medical, psyche- 
logical, social, cultural, economic, and legal issues related 
to adolescent pregnancy. The essays suggest new ap- 
proaches that will help physicians, nurses, psychologists, 
social workers, educators, and other health professionals to 
deal more effectively with this pressing problem. 
Contents: Foreword - Joseph Califano; Chapter 1 - Adoles- 
cent Psychosexual Development by Joan Sheff Lipsitz, 
Ph.D.; Chapter 2 - Economics of Adolescent Pregnancy by 
Ralph Ingersoll, M.D.; Chapter 3 - Psychiatric Aspects by 
David D. Youngs, Jr., M.D.; Chapter 4 - Adolescent Ob- 
stetrics and Gynecology by Ivor L. Safro, M.D.; Chapter 5 - 
Sociological Implications of Adolescent Parenthood by 
Frank Furstenburg, ]r., Ph.D.; Chapter 6 - Programs for 
Sexually Active Teens by Peggy B. Smith, Ph.D.; Chapter 7 - 
Venereal Disease and the Adolescent by David M. 
Mumford, M.D.; Chapter 8 - Adolescent Pregnancy Termi- 
nation by Alfred N. Poindexter, M.D., and Raymond H. 
Kaufman, M.D.; Chapter 9 - Parenthood Education by 
Peggy B. Smith, Ph.D.; Chapter 10 - Legal Aspects of 
Adolescent Pregnancy by Carla Dowben, J.S. and Peggy 
Bunch, ].D.; Chapter 11 - Ethics of Adolescent Sexuality 
by Konstantin Kolenda, Ph.D.; Chapter 12 - Sex Education 
by Peggy B. Smith, Ph.D.; Chapter 13 - Sexual Counseling 
for Adolescents by Patricia Schiller, J.D. 


INTRAUTERINE DEVICES AND THEIR 
COMPLICATIONS 

David A. Edelman, Ph.D., Gary S. Berger, M.D., Louis Keith, M.D. 
1979. 263 pp. 

ISBN 0-8161-2134-6 $20.00 


Intrauterine contraception continues to be of major im- 
portance in both developing and developed nations. Ap- 
proximately fifteen million devices are in use, three to four 
million of them in the United States. This new book pro- 
vides the first comprehensive view of the use of IUDs. The 
authors analyze the large body of relevant literature 
emerging from recent research and assess the nature, fre- 
quency, and treatment of IUD complications. 

Contents: Preface; In Memoriam; Chapter 1 - Development. 
Mechanisms of Action and Evaluation of IUD Research; 
Chapter 2 - IUD Insertion; Chapter 3 - Uterine Perforation, 
Appendix A; Chapter 4 - Pelvic Inflammatory Disease, 
Appendix B, Appendix C; Chapter 5 - Bleeding; Chapter 6 - 
Cervical and Uterine Pathology; Chapter 7 - Intrauterine 
Pregnancy; Chapter 8 - Ectopic Pregnancy; Chapter 9 - 
Return to Fertility After IUD Discontinuation; Chapter 10 - 
IUD Complications in Perspective 


All orders accompanied by advance payment will be shipped free 
of postage and handling charges. To order, write us at the address 
below, or call toll-free 1-800-343-2806. 


G. K. Hall Medical Publishers 


70 Lincoln Street Boston, Massachusetts 02111 





MATERNAL / 
FETAL 
MEDICINE 


There is a current opening for a full-time faculty 
position in Obstetrics and Gynecology with 
special training and expertise in Maternal and 
Fetal Medicine. Qualifications include Board 
eligibility and demonstrated ability and interest in 
teaching, research, and patient care. Large 
clinical service with opportunity for private prac- 
tice privileges. Academic rank and salary depend- 
ent upon qualifications. If interested, please send 
curriculum vitae and bibliography to: 
Robert M. Kretzschmar, M.D., 
Professor and Chairman 
Department of Obstetrics 
and Gynecology 
University of Missouri-Kansas City 
School of Medicine 
Truman Medical Center 
2301 Holmes 
Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an Affirmative Ac- 
tion and Equal Employment Opportunity Employer. 


OB-GYN 
FACULTY POSITION 


There are currently openings for full-time fa- 
culty in Obstetrics and Gynecology who have 
demonstrated ability and interest in teaching, 
research, and patient care. Special interest pre- 
ferred in areas of Family Planning and/or Am- 
bulatory Care. Large clinical service with 
opportunity for private practice privileges. 
Academic rank and salary dependent upon 
qualifications. If interested, please send cur- 
riculum vitae and bibliography to: 


Robert M. Kretzschmar, M.D. 

Professor and Chairman 

Department of Obstetrics and Gynecology 

University of Missouri-Kansas City 
School of Medicine 

Truman Medical Center 

2301 Holmes 

Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an 
Affirmative Action and Equal Employment Op- 
portunity Employer. 
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12 million woman-years 
of experience 


Ortho-Novum 150 


21- and 28-day regimens 


! TRADEMARK 
Each yellow tablet* contains 1 mg norethindrone and 0.05 mg mestranol. 


Each green tablet in the 28-day regimen contains inert ingredients. 


*“Contains FD&C Yellow No. 5 (tartrazine) as a color additive 


a trusted leader | 
in low-dose oral contraception 


Serious as well as minor side effects have been Please see complete prescribing information, 
2ported wi > use of oral contrace 5. j . . 
reported with the use of oral contraceptives. These a brief summary of which appears on the next page. 


include thromboembolic disease. The physician should 
remain alert to the earliest manifestations of any 
symptoms of serious disease and discontinue oral ORTHO 


contraceptive therapy on appropriate The physician ORTHO PHARMACEUTICAL CORPORATION EZ 
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complete prescribing information certain text, tables. and references. The physician should be 
complete prescribing information and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of sse) are 
reported for some combination products containing 35 mcg or less of ethiny! estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives rages of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29. Jellies and creams, 4-36; Periodic abstinence (rhythm) all types. less than -47; 1. 
Calendar method, 14-47, 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulator phase, 
less than 1-7. 4. Mucus method, 1-25. No contraception, 60-80 DOSE-RELATED RISK OF THROMBOEMBOLISM FREM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contracephwes and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that produst which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing 05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions 1 Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic diseders, 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or s-spected 
^ cte gs neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (se WARN- 
INGS, No. 5j 
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Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. Thm risk 

increases with age and with heavy smoking [15 or more cigarettes per day) and is quite marked in women over 35 ysars of 

age. Women who use oral should be strongly advised not to smoke. 

sree a SEN ila DAM hesale ueni: barred ir i minder c prescribing 
myoc : ase. . Practitioners oral antra- 

ceptives should be familiar with the following information relating to these risks. 


THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic acd throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great B: tain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism acd stroke, 
both hemorrhagic and thrombotic These studies estimate that users of oral contraceptives are 4 to 11 times mare likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary em»olism or 
stroke is on the order of 1.0 to 35 deaths annually per 100,000 users and increases with age. CEREBROVASC-.LAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes. 
it was estimated that the risk of nemorrhagic stroke was 2.0 times greater in users than in nonusers and te risk of 
thrombotic stroke was 4 0 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies. conducted in the United Kingdom. found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smokimg, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia). the higher the risk of develosing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives however. 
were found to be a clear additiona! risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100.000 women users in the 40-44 age group. In terms of relative risk. rt has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke. but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore. the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baselir= rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified, it is quite likely that the same ynergistic 
action exists. but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg 3r more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estragen. Their 
analysis did suggest. however, that the quantity of estrogen may not be the sole factor involved. This findin’ has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products. and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are. 
however. an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women pe year trom 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking abits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33; 100.000. ages 45-49— 140. 100.000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possib., however. 
to examine the interrelationships of age, smoking, and duration of use. nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in user. for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available. it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users trom 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the msk of death 
associated with various methods of contraception. The estimates of risk of death for each method include te combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that ne mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exceotion of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only /smokers for each age group are fo: smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double. for licht" smokers 
[Jess than 15 cigarettes a day]. about 50 percent.) The mortality associated with oral contraceptive use insnonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial infarction, is furtiier increased 
by hypertension, hypercholesterolemia. obesity, diabetes. or history of preeciamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is Substantially increased in womer age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart aives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS — RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


-å 


Age Below 30 30-39 40+ 
AA E TE EE C B A A—Use associated with very high risk. 


HohC SOONG: MAS Tei TEN. D C B  B-Use associated with hagh risk 
Nonsmokers (no predisposing conditions) ..... D C0 C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C C.8 B.A D-Use associated with lew risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and th-ombotic dis- 
orders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been resorted in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before survery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or com- 
plete loss of vision; onset of proptosis or diplopia, papilledema, or retinal vascular lesions and institut appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, va@na, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted tc increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies hawe reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in pcstmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases ^f adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women withou predisposing 
risk factors for adenocarcinoma of the endometrium (e.g.. irregular bleeding at the time oral contraceptwes were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. Mese products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups af oral contra- 

tive users with documented benign breast disease. A reduced occurrence of benign breast tumors i=“ users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from numan studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking ora! 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormalvaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be “onitored with 
particular care if they elect to use oral contraceptives instead of other methods o! contraception. *Trademark 
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No method - 52 


55 71 140 193 219 
Abortion only 2. 25 25 52 98 66 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 1.6 16 108 134 589 
IUDs only 11 12 12 14 16 14 
Traditional! contraception only 1.1 14 19 37 47 40 
Traditional contraception and abortion 03 04 0.4 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING. AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that ora! 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use ora! contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb detects. has been reported with the use of sex hormones, including 
oral contraceptives. in pregnancy. One case control study has estimated a 47-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a tew days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that for any patient who has missed two consecutive periods. pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 

women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER OISEASE. 

Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 

In one study, an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7 CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 

contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 

traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 

tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use. the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases. however. 
with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in the first year 

Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and evaluation of the cause. 10 

BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives. In breakthrough bleeding. as in all cases of irregular bleeding from the vagina, nonfunctional 
causes should be borne in mind In undiagnosed persistent or recurrent abnormal bleeding from the vagina adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded. time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 

contraceptive methods. Postuse anovulation, possibly prolonged. may also occur in women without previous irregularities. 

11 ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk Furthermore, a small traction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any, on the breast-fed child have not been 
determined. If feasible. the use of oral contraceptives should be deterred until the infant has been weaned. PRECAUTIONS: 
General: 1 A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations. preexisting uterine leromyomata may increase in size. 3. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They should be prescribed with caution, and only with careful monitoring. in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome. 
asthma. or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during pregnancy have en increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
in normal tryptophan metabolism which may result in a relative pyridoxine deficiency The clinical significance of this is 
yet to be determined. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it 1s possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives. a. Increased sulfobromophtha- 
lem retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepi- 
nephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased Circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake iS decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion 

e Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package insert}. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of rifam- 
pin. A similar association has been sted with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. CAR- 
CINOGENESIS, PREGNANCY. NURSING S: See CONTRAINDICATIONS and WARNINGS. ADVERSE : An increased 
risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see WARNINGS). 
Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. Hypertension. 
Gallbladder disease. Liver tumors. Congenital anomalies, There is evidence of an association between the following con- 
ditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric thrombosis. 
Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been reported in 
patients receiving oral contraceptives and are believed to be drug-related Nausea. usually the most common adverse 
reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle Other reactions as a general 
rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and 
bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after treat- 
ment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. Breast 
changes tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical erosion and 
cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. Migraine 
Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. Vagina! 
candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse reactions have 
been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: Premenstrual- 
like syndrome Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: Serious ill effects 
have not been reported following acute ingestion of large doses of oral contraceptives by young children. Overdosage may 
cause nausea, and withdrawal bleeding may occur in females. ORTHO 
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Tubal and peritubal surgery without magnification: 


An analysis 


LEON R. SPADONI, M.D. 
Seattle, Washington 


From June, 1973, through August, 1977, thirty consecutive tubal or peritubal operations, exclusive 
of sterilization reversal procedures, were performed by Dr. Spadoni at the University Hospital in 
Seattle, Washington, without any form of magnification. Fifty-seven percent of the patients became 
pregnant, with a term pregnancy rate of 53%. There was a 30% abortion rate, but no ectopic 
pregnancies. Of those patients with distal tubal disease who became pregnant, 89% had 
postoperative hydrotubation, whereas of those who did not become pregnant, only 22% had 
postoperative hydrotubation. Some of the possible etiologic factors in the development of tubal and 
peritubal disease are discussed. (AM. J. OBsTET. GYNECOL. 137:189, 1980.) 


UnTIL recently, the outlook for women with tubal dis- 
ease in regard to achieving a normal pregnancy was 
discouraging. Success rates in terms of live births after 
tubal operations were far from satisfactory. Because of 
this, there was a tendency by many physicians to dis- 
courage tubal operations, and this was reflected, if one 
surveys the literature, in relatively few articles dealing 
with this area of operative gynecology. 

For the past several years, the number of babies 
available for adoption has seen a sharp decline, 
primarily as a result of the liberalization of abortion 
laws, the widespread availability and acceptance of con- 
traception, the increase in sterilization procedures in 
both males and females, and, perhaps most important- 
ly, the acceptance by society of unwed mothers keeping 
and raising their children. This, in combination with an 
apparent increase in tubal and peritubal disease, both 
gonococcal and nongonococcal, its association with the 
use of the intrauterine device,’ and the emergence of 
microsurgical techniques in reparative operations on 
the fallopian tubes, has kindled renewed interest by 
gynecologists. 

Several reports in recent years have shown a remark- 
able improvement in pregnancy rates with the use of 
microsurgical techniques in tuboplastic procedures.” * 
This has inevitably led to considerable controversy as to 
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whether this improvement is largely the result of mag- 
nification alone or whether it can be attributed to better 
techniques, improved selection of patients, refinement 
of suture material, and so forth. 

The purpose of this paper is to suggest that satisfac- 
tory results in respect to pregnancy rates and term 
births can be obtained without the use of magnification 
if patients are carefully selected and proper surgical 
techniques are used. 


Material and methods 


From June, 1973, through August, 1977, I per- 
formed 30 consecutive tubal or peritubal operations, 
exclusive of sterilization reversal procedures, at the 
University Hospital, University of Washington School 
of Medicine, Seattle, Washington. These surgical pro- 
cedures were performed without any form of magni- 


fication or the use of electrocoagulation for hemostasis - 


or lysis of adhesions. All patients had a complete infer- 
tility work-up prior to the operation, including tubal 
patency studies, determination of ovulatory status, 
semen analysis, and postcoital tests. In most instances, 
the diagnosis of tubal or peritubal disease was sug- 
gested by hysterosalpingography and confirmed by 
laparoscopy prior to a definitive operation. In two pa- 
tients the diagnosis of tubal disease was made during a 
prior surgical procedure, and the patients were sub- 
sequently referred to me for treatment. 

Nine patients had additional causes of infertility: two 
husbands had oligospermia and seven had ovulatory 
defects, primarily anovulation or short luteal phases. 

The patients ranged in age from 23 to 37 years, with 
a mean age of 27.8 years. Thirteen patients were nul- 
ligravid, and seventeen patients had had one or more 
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Fig. 1. Modified cuff salpingostomy. 


Table I. Etiology of tubal and peritubal disease 
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prior pregnancies. Duration of infertility ranged from 
3 months to 12 years, with the average being 31⁄4 years. 

The possible etiologic factors contributing to the 
tubal and peritubal disease were assigned to the follow- 
ing categories: endometriosis, pelvic inflammatory dis- 
ease, postabortal infections, prior surgical procedures, 
history of IUD usage, and unknown. With the excep- 
tion of the IUD and unknown categories, the distribu- 
tion was fairly equal (Table I). Ten patients had a his- 
tory of prior use of an intrauterine device, and nine 
patients had no obvious discernible cause of disease, in 
that they had no symptoms suggestive of pelvic 
inflammatory disease and the findings were entirely 
unexpected. 

Operative procedures. 

Salpingostomy. Seven patients had bilateral hydrosal- 
pinx, and three patients had unilateral hydrosalpinx. 
Two of the three patients with unilateral hydrosalpinx 
had the contralateral tube removed because of a previ- 
ous ectopic pregnancy, and the third patient had ex- 
tensive disease of the opposite tube which precluded 
any form of reparative surgery. 

A modified cuff salpingostomy was performed on all 
patients. This consisted of opening the fallopian tube 
with iris scissors at its distal end at the area of the dim- 


ple, extending the incision proximally in a linear fash- 
ion on the antimesenteric border for a distance of ap- 
proximately 2 to 2.5 cm. Hemostasis was accomplished 
by pressure or by clamping and tying with 5-0 or 6-0 
Dexon. The proximal portion of the incision was then 
everted with 2 or 3 sutures on each side with 5-0 or 6-0 
Dexon. The distal portion of the incision was not 
everted (Fig. 1). This modification was made in an ef- 
fort to reproduce as closely as possible the normal 
anatomy of the distal portion of the tube, thereby in- 
creasing the potential surface area to a greater extent 
than would be obtained with a standard cuff salpin- 
gostomy. Hopefully, this would facilitate ovum pick-up. 

Fimbrioplasty. Three patients had patent tubes but 
had peritubal adhesions bilaterally with partial closure 
or phimosis of the fimbriae. After lysis of the fimbrial 
adhesions by sharp dissection, the fimbriae had a rela- 
tively normal appearance. 

Combined procedures. Four of five patients underwent 
a modified cuff salpingostomy on one side and a 
fimbrioplasty on the opposite side. The fifth patient 
underwent a bilateral modified cuff salpingostomy and 
a unilateral reanastomosis. The operative techniques 
were similar to those described above. 

Cornual implantation. Two patients were treated by uni- 


Volume 137 
Number 2 





Fig. 2. Transuterine instillation of methylene blue. 





m 
Fig. 3. Removal of intramural portion of tube with cork borer. 


lateral implantation, and two patients by bilateral im- 
plantation. Prior to acceptance of the diagnosis of 
cornual occlusion, which had been originally suspected 
on the basis of hysterosalpingography, a solution of 
methylene blue was instilled through the cervix at the 
time of laparoscopy. In none of the cases was dye ob- 
served to fill or escape from the tubes. At the time of 
laparotomy a transuterine instillation of a methylene 
blue solution was also attempted after the obliteration 
of the lower uterine segment with a Buxton clamp to 
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Fig. 4. Positioning of splint in implantation procedure. 





Fig. 5. Implanting of tube and position of splint. 


prevent escape of the dye through the cervix (Fig. 2). If 
again no passage of dye was noticed, the diagnosis was 
thought to have been established. Next, methylene blue 
was instilled retrograde through the fimbriated end 
and the tube was serially sectioned until patency was 
observed. A No. 3 cork borer was then used to remove 
the intramural portion of the tube until the in- 
trauterine cavity was entered (Fig. 3). The tube was 
then bivalved for approximately 0.5 cm. A splint (No. 4 
ureteral catheter) was then passed through both tubes, 
in the case of bilateral implantation, and a loop was tied 
so that this could be removed through the cervix post- 
operatively (Fig. 4). The tube was then implanted in the 
conventional manner, with the use of either 5-0 or 6-0 
Tevdek, a nonabsorbable suture, in three cases and 3-0 
chromic in the fourth case (Fig. 5). The defect in the 
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Table II. Summary of surgical results 


Term 
No. Pregnant | pregnancy 


Distal tubal disease 18 9 (50%) 8 (44%) 
Salpingostomy 10 6 (60%) 5 (50%) 
Bilateral 7 4 (57%) 3 (43%) 
Unilateral 3 2 (67%) 2 (67%) 
Fimbrioplasty 3 1 (33%) 1 (33%) 
Combined procedure 5 2 (40%) 2 (40%) 
Proximal tubal disease 
Implantation 4 2 (50%) 2 (50%) 
Peritubal adhesions 
Salpingolysis :8 6 (75%) 6 (75%) 
Total 30 17 (57%) 16 (53%) 


————————————— 


uterus was then closed with 2-0 or 3-0 interrupted 
Dexon sutures. 

The splint was removed through the cervix as an 
outpatient procedure in three cases. Postoperative time 
was 6 weeks in one patient, 3 months in the other two 
patents. In the fourth patient, the splint was removed 
6 months postoperatively under general anesthesia, as 
per the request of the patient. The plan had been to 
remove it 3 months postoperatively, but because the 
patient was afraid and failed to return, removal was not 
accomplished at the desired time. 

Salpingolysis. All eight patients in this group had ex- 
tensive pelvic adhesions, primarily peritubal and peri- 
ovarian, which, in my opinion, interfered with ovum 
pick-up by the fallopian tubes. Patients with unilateral 
disease were not operated upon. Lysis of the adhesions 
with sharp and blunt dissection disclosed tubes that ap- 
peared to be normal in all respects, including the 
fimbriae. 

Uterine suspension. Thirteen of the 30 patients had 
a Gilliam type of uterine suspension after the operative 
procedure. This type was indicated when, in my opin- 
ion, it would improve or normalize the tubo-ovarian 
anatomic relationships. It was also thought to be indi- 
cated if the uterus was retroflexed or if, after removal 
of extensive adhesions in the cul-de-sac, a denuded 
area existed and there was a significant likelihood of 
recurrence of adhesions. 

Prevention of adhesions. In an attempt to prevent 
or minimize the postoperative formation of adhesions, 
26 of the patients were given 10% dextran 40* after 
completion of the operative procedure. Approximately 
100 to 150 ml was instilled into the pelvic cavity prior to 
closure. Preoperative antibiotics, corticosteroids or 


promethazine, were not used in any of the patients. 


Postoperative antibiotics were not used prophylactically 
and were administered only if indicated. 


*Rheomacrodex, Pharmacia Laboratories, Inc., Piscataway, 
New Jersey. 
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Hydrotubation. Patients with distal tubal disease 
were offered hydrotubation postoperatively. The pa- 
tients were told of the potential risks, i.e., infection, and 
were further advised that the efficacy of this procedure 
was still uncertain. Hydrotubation was performed with 
the use of a 10-cc solution of sterile saline containing 25 
mg of hydrocortisone.® Eight of 18 patients did not 
undergo hydrotubation for a variety of reasons, includ- 
ing unexplained fever postoperatively, fear of possible 
discomfort, and outright refusal. In the ten patients 
who did have hydrotubation, it was performed on only 
one occasion, as early as the first to as late as the fourth 
postoperative day, with the exception of two patients 
who underwent the procedure twice, on the second 
and fourth postoperative days. 


Results 


Follow-up data were obtained on 29 of the 30 pa- 
tients. The time interval ranged from a minimum of 2 
years to a maximum of 6 years. Results of this study are 
summarized in Table II. 

Ten patients had a modified cuff salpingostomy, and 
six of the ten became pregnant, a pregnancy rate of 
60%. Five of these patients had a normal term preg- 
nancy, a success rate of 50%. Of those patients who had 
a bilateral salpingostomy, four of the seven patients 
became pregnant, a pregnancy rate of 57%, and three 
of them had term pregnancies, a term pregnancy rate 
of 43%. Two of the three patients who had a unilateral 
salpingostomy became pregnant, a pregnancy rate of 
6756, and both of these went to term. 

One of the three patients who had a fimbrioplasty 
became pregnant, a pregnancy rate of 33%, and this 
pregnancy resulted in a term birth. 

Two of the five patients who had a combined proce- 
dure became pregnant, a pregnancy rate of 40% 
Again, these pregnancies resulted in term births. 

Two of the four patients with cornual implantation 
became pregnant, a pregnancy rate of 50% , with a 
term pregnancy rate of 50%. 

Six of eight patients who had salpingolysis became 
pregnant, a pregnancy rate of 75%, and all of these 
went to term. 

In summary, 17 of 30 patients became pregnant, a 
pregnancy rate of 57%, and 16 of these eventually gave 
birth to a live baby, a term pregnancy rate of 53%. 

In the 17 patients who became pregnant, there was a 
total of 27 pregnancies. Eight of these pregnancies 
terminated in a spontaneous abortion, an incidence of 
30%. It is interesting to note that six of the 17 patients 
aborted in their first pregnancy, an incidence of 35%, 
but that, with the exception of one patient, all sub- 
sequently had a successful term pregnancy. Also of 
note is the fact that there were no ectopic pregnancies. 
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In those patients who had a uterine suspension, nine 
of 13 became pregnant, a pregnancy rate of 69%. For 
those who had no suspension, eight of 17 became 
pregnant, a pregnancy rate of 47%. This is not statisti- 
cally significant. The unanswerable question is whether 
the pregnancy rate would have been the same if none 
or if all of the patients had had a uterine suspension. 

One cannot come to any valid conclusion with regard 
to the prevention of postoperative adhesions with the 
use of Rheomacrodex. Since the majority of patients in 
this study received this postoperatively at the comple- 
tion of the procedure, there was no comparison group. 

In the 18 patients with distal tubal disease, nine be- 
came pregnant, eight of whom had postoperative hy- 
drotubation; whereas of the nine who did not become 
pregnant, only two had hydrotubation postoperatively 
(Table III). This is a p value of less than 0.01 by the 
Fisher exact probability test, and a p value of less than 
0.025 by the chi square test, which is statistically sig- 
nificant. Looked at in another way, ten patients had 
postoperative hydrotubation and eight became preg- 
nant, a pregnancy rate of 80%; whereas eight patiemts 
did not have hydrotubation and only one became 
pregnant, a pregnancy rate of 13%. 

Postoperative fever, as an indicator of morbidity, ap- 
pears to be related to pregnancy rates. Eight patients 
had a fever of more than 38° C after the first 24 hours, 
and only two became pregnant, a pregnancy rate of 
25%, whereas of 22 patients who had no postoperative 
fever, 15 became pregnant, a pregnancy rate of 68%. 
This has a p value of less than 0.05 by the Fisher exact 
probability test, which is significant (Table IV). 

Of the 13 patients who did not become pregnant, 
seven (54%) had additional causes of infertility; where- 
as of those who did become pregnant, only two (12%) 
had other problems which needed additional treatment. 

The time from operation to the onset of the first 
pregnancy ranged widely from 1 month to 30 months, 
with an average of 12 months. Eight patients became 
pregnant between 1 and 6 months, two patients be- 
tween 7 and 12 months, three patients between 13 and 
18 months, two patients between 19 and 24 months, 
and two patients at 30 months. The numbers are too 
small in the individual categories to relate the type of 
procedure to the length of time required for preg- 
nancy to occur. These data would tend to suggest that 
pregnancy is most likely to occur during the first 6 
postoperative months. 


Comment 


During recent years the specialty of “microsurgery” 
has emerged. With the application of it to operative 
procedures on the fallopian tubes, there has been a 
proliferation of "gynecologic microsurgeons" which 
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Table III. Pregnancies subsequent to hydrotubation 
in patients with distal tubal disease 


Hydrotubation 8 (80%)* 2 10 
No hydrotubation 1 (13%)* aha EJ 
Total 9 9 l 





*p < 0.025 chi square test and p < 0.01 Fisher exact prob- 
ability test. 


Table IV. Postoperative fever and its relationship 
to pregnancy rate 


No 15 (68 %)* 7 22 
Yes 2 (25%)* 6 B 
Total 17 13 30 





*p <0.05 Fisher exact probability test. 


has, in many instances, resulted in the purchase of ex- 
pensive equipment, increased operating time, and, the 
ultimate product, an increase in health care costs. Al- 
though the number of patients in my series is relatively 
small, several conclusions can be drawn. First, satisfac- 
tory results in terms of pregnancy rates and term 
births® can be obtained without the use of magnifica- 
tion if patients and surgical techniques are properly 
selected. There is little question that magnification at 
the time of operation facilitates the procedure, particu- 
larly with regard to identifying tissue planes when 
adhesions are being lysed, when sutures are being 
placed, and in hemostasis, especially if electrocoagula- 
tion is used. 

Those of us who do tubal surgical procedures and 
those who are contemplating doing them should keep 
in mind the following statement so aptly put by Dr. 
Victor Gomel: “The microsurgical technique isn’t a 
technique of magnification alone, but a concept of sur- 
gery which is designed to avoid tissue trauma as the 
basis for adhesion formation.” Most surgeons who per- 
form tubal procedures agree that, although microsur- 
gical technique requires some form of magnification, it 
also requires the use of fine nonreactive sutures, fine 
instruments, meticulous hemostasis, usually by elec- 
trocoagulation, irrigation, and gentle tissue handling. 

How big a role magnification plays in regards to the 
improvement in pregnancy rates that are being re- 
ported is still unclear. However, it appears unlikely that 
it plays a significant role in terms of an increase in 
pregnancy rates in distal tubal disease,” 5 implantation 
procedures, and salpingolysis, although it may facilitate 
the operative procedure. In regard to tubal reanas- 
tomosis, especially isthmic-isthmic or cornual-isthmic, 
the results are more convincing.” * Indeed, the operat- 
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ing microscope may be very important, especially dur- 
ing the placement of sutures. Magnifying loupes are 
quite satisfactory in most instances in which magnifica- 
tion is desired. For those surgeons who do a consider- 
able number of microsurgical procedures, “personal- 
ized loupes" are suggested; prescription lenses, if 
needed, proper interpupillary distance for the mag- 
nifying lens, and appropriate focal length will allow the 
surgeon to use these for a protracted length of time, 
usually without any adverse effects. 

The data suggest that hydrotubation may improve 
the pregnancy rate, although a bias was introduced in 
determining who would receive hydrotubation and 
who would not, depending to a certain extent on the 
postoperative condition of the patient. The results ob- 
tained would appear to warrant further investigation. 
The literature is unclear as to whether hydrotubation 
should be done, when it should be done, how often, 
and the composition of the fluid.® ' Also, the danger 
of introducing infection is an important consideration. 

The use of dextran postoperatively as a means of 
decreasing or preventing postoperative adhesions is 
still in the investigative stage. Recent reports by 
Neuwirth and Khalaf"! and Luengo and van Hall," 
using 32% dextran 70 in experimental animals, have 
shown promising results in the prevention of the for- 
mation of adhesions postoperatively. At my institution, 
we are presently doing a prospective study that com- 
pares pregnancy rates subsequent to the use of 10% 
dextran 40 and 32% dextran 70.* Hopefully, this will 
shed some light on the efficacy of dextran in this 
regard. 

As shown in this study, the causes of tubal disease are 
varied, but it appears that in at least a third of the 
patients the IUD may have been causally related. Es- 
chenbach and others have shown an increased inci- 
dence of nongonococcal pelvic inflammatory disease in 
IUD users.'* !* Therefore, in patients who have not 
completed their families, the IUD should be used with 
caution or not at all. 


*Hyskon, Pharmacia Laboratories, Inc., Piscataway, New 
Jersey. 
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Also, in the present series of patients, nine of the 30 
were unaware that they had tubal disease, in that they 
did not use an IUD and had no history of pelvic 
inflammatory disease, unexplained abdominal pain, or 
other possibly associated factors. Consequently, on the 
basis of these findings, it would appear that evaluation 
of the fallopian tubes should be done early in the 
work-up even though there may not be any historical 
suggestion that tubal disease exists. 

Numerous attempts to classify tubal pathologic con- 
ditions in order to predict in a more accurate fashion 
the outcome of tubal operations have not been overly 
successful. '° The major difficulty has been that 
classification is based largely on gross anatomic changes 
or findings, whereas pregnancy depends to a great ex- 
tent on physiologic competency of the tube. No meth- 
ods have yet been devised for the evaluation of this 
important function. In this study, it was difficult to 
predict preoperatively, or, indeed, postoperatively, the 
patients who would be most likely to become pregnant. 
Therefore, it would appear that tubal operations 
should be considered in most patients who request 
them on the assumption that the tubes are reparable 
and that other factors in the couple do not preclude 
pregnancy. Although the results in certain types of 
tubal disease are less than one would wish, operative 
intervention should be offered to these patients as long 
as the risks and success rates are outlined in detail to 
the couple so that the implications are understood. 
Some physicians have a tendency to discourage tubal 
operations because of the relatively low success rate, 
but for those patients who do become pregnant and 
carry a pregnancy to term, the effort would appear to 
be worth while. 


Addendum 


Since preparation of this manuscript, two additional 
patients have become pregnant (one with a combined 
procedure and one with a fimbrioplasty), resulting in a 
revised pregnancy rate of 63%. Both of these patients 
had hydrotubation postoperatively. 
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Discussion 


Dr. JACK G. HALLATT, Long Beach, California. The 
techniques responsible for the excellent results in this 
series can be used by the general gynecologist without 
training in microsurgical techniques. The tenfold im- 
provement in successful pregnancy can be attributed to 
the use of atraumatic surgical procedure to prevent 
adhesions. This requires delicate dissection and perfect 
hemostasis, the use of fine atraumatic nonreactive su- 
tures, uterine suspension when indicated, the use of 
high molecular dextran to prevent adhesions and, pos- 
sibly, hydrotubation. The use of saline irrigation and 
the bipolar cautery needle for pinpoint hemostasis is 
helpful and minimizes trauma. 

Most of the pathologic conditions in these cases were 
pelvic inflammatory disease, which is prone to exacer- 
bation, which would defeat the purpose of the opera- 
tion. More than one fourth of the patients in this study 
had postoperative febrile morbidity, which might have 
been prevented by using prophylactic antibiotics par- 
enterally and in the hydrotubation solution. 

No suturing should include the endosalpinx, except 
when it becomes an exosalpinx in the formation of a 
cuff. 

An operation cannot be expected to correct the dam- 
age to the endosalpinx from prior infection or surgical 
scarring. These patients are predisposed to infertility 
and ectopic pregnancy, while will occur in 10 to 20 
percent of all pregnancies. 

Fertility is mainly a function of physiology. Ciliary 
action, peristalsis, and regeneration of the endosalpinx 
can establish continuity in an occluded or damaged 
tube. This can be demonstrated by a study of ectopic 
pregnancy. The classic report of J. J. Lund, in Helsinki, 
in 1955, shows the natural history of ectopic preg- 
nancy. One third of all patients with ectopic pregnan- 
cies who were admitted to the hospital did not require 
an operation; the mass was absorbed and the preg- 
nancy test became negative, with observation being re- 
quired in the hospital for more than a month. The 
subsequent pregnancies, throughout the reproductive 
life of the patient, were intrauterine in 45% of both the 
surgical and nonsurgical cases, and were recurrent ec- 
topic in 16% and 15%, respectively. 

A study of ectopic pregnancy after tubal operations 
in 48 cases demonstrates the dynamic function of the 
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endosalpinx. Twenty-six of these pregnancies followed 
tubal sterilization procedures which failed because of 
recanalization of the endosalpinx. In four cases the 
pregnancy occurred in the interstitial portion after 
wedge salpingectomy, and in one case the pregnancy 
followed bilateral wedge excision salpingectomy. In 12 
cases the ectopic pregnancy occurred after operation to 
open the tube. 

A study of the site of the original surgical interven- 
tion above the tube and the site of the subsequent ec- 
topic pregnancy below the tube tells an interesting 
story about the function of the tube. The occluded tube 
can spontaneously recanalize and become patent to 
sperm. The blind distal tube picked up the egg which 
became fertilized and implanted when it could go no 
further. I believe that this demonstrates that the objec- 
tive of tubal operations for infertility is to enable the 
endosalpinx to establish continuity physiologically by 
peristalsis and regeneration. 

I have two questions for Dr. Spadoni: How selective 
was this series? How many patients were refused oper- 
ation because of advanced pathologic conditions—were 
your patients scheduled for operation at any special 
time in their menstrual cycle? 

DR. ROBERT N. SMITH, San Francisco, California. 
Tubal patholosis is involved in 25 to 35% of women 
with involuntary infertility. The only solution for most 
of these women is some form of surgical intervention. 

Dr. Spadoni has ably pointed out that the proper 
selection of patients for surgical procedures is of para- 
mount importance, and rarely should a patient be con- 
sidered for them if other factors are present, i.e., she is 
older than 35, there are ovulatory defects, or the pa- 
tents partner has a less than adequate sperm count. 

This paper points out several interesting facts. Dr. 
Spadori's series makes a rather strong case for the use 
of postoperative hydrotubation. Eight of the nine pa- 
tients who became pregnant subsequent to a procedure 
for distal tubal disease had undergone postoperative 
hydrotubation. Nine patients failed to conceive, only 
two of whom received hydrotubation. Grant, in 1971, 
called our attention to the improvement of results 
when hydrotubation was used. Gomel has been a pro- 
ponent of hydrotubation and consistently uses a 25-cc 
solution of normal saline containing 100 mg of hy- 
drocortisone succinate and 100 mg of ampicillin on 
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postoperative day 2 or 3 and 5 or 6, and again on day 
14. Antibiotics were added in an effort to reduce the 
possibility of introducing infection. 

Fight patients in this series developed a fever, and 
only two of these patients subsequently became preg- 
nant. Twenty-two patients were afebrile during their 
postoperative course, and 15 of these became preg- 
nant. I would ask Dr. Spadoni to comment on the use 
of prophylactic antibiotics in an effort to minimize any 
postoperative infection. Three patients underwent a 
fimbrioplasty, and eight patients had only a salpin- 
golysis; of these 11 patients, seven subsequently carried 
a pregnancy to term. Obviously, Dr. Spadoni felt that a 
laparotomy was indicated, but I would ask him to 
comment, in retrospect, whether any of these women 
could have undergone a similar operative procedure 
via the laparoscope only, with laparotomy reserved for 
those who failed to become pregnant within some arbi- 
trary limit of time, i.e., 12 months, thus hopefully spar- 
ing some the risk, discomfort, and expense of a 
laparotomy. 

Would you also please inform us as to how many 
patients were evaluated for operation but excluded be- 
cause of inoperability during the course of this study? 

Lastly, I would like to comment on your statement 
concerning the proliferation of “gynecologic microsur- 
geons.” You have appropriately questioned the value 
of increased operating time and expensive equipment 
and its effect on health care costs. It would seem that an 
added benefit accruing to those physicians trained in 
microsurgical techniques is a new-found respect for 
handling peritoneal surfaces with as little trauma as 
possible, by means of the use of glass rods for retrac- 
tion, jets of saline, and meticulous hemostasis, and 
familiarization with delicate instruments and tech- 
niques of fine suture placement. All these accom- 
plishments have the objective of reducing the forma- 
tion of adhesions and maintaining tubal patency. 

One would suspect that the outstanding results ob- 
tained in your series was in no small way due to your 
awareness of microsurgical techniques. 

DR. DONALD E. LEE, Phoenix, Arizona. I would like 
to speak in favor of the use of head loupes. I use head 
loupes with a magnification of 2% times in this type of 
operation. They cost $150. I also use preoperative and 
postoperative antibiotics and steroids. Dextran 70% is 
instilled in the peritoneal cavity before closure. The use 
of head loupes facilitates the identification of adhe- 
sions, and permits a better dissection of tissue planes 
and better hemostasis. It also allows less traumatic re- 
peritonilization with the use of small suture material 
(« 6-0). 

Dr. Spadoni, how long is the average operating time 
for doing these procedures? You alluded to the fact 
that using head loupes or a microscope in this type of 
operation did prolong the operating room time. How 
long was the average patient's stay in the hospital post- 
operativelv? 
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DR. ENRIQUE C. M. DECASTRO, Portland, Oregon. 
Like many of you, I have taken several courses recently 
on microsurgical technique. It is interesting to listen to 
the speaker who conveys the idea that the operative 
microscope is essential in all types of tubal operations, 
but when one gets the speaker aside, one begins to geta 
somewhat different story. I have noticed recently at 
two of these courses that often they will say: “Yes, the 
microscope is essential in doing the tubal reanas- 
tomosis, but when I do my fibrioplasties, the head 
loupes are all that is necessary.: I believe that the oper- 
ative microscope offers a great advantage in reanas- 
tomosis of the fallopian tube. The ability to see clearly 
and to perform hemostasis adequately is essential. In 
this particular instance, it is a great addition to our 
specialty. However, when one does other types of tubal 
operations, the head loupes are all that is needed. 

DR. SPADONI (Closing). Dr. Hallatt brought up a very 
important point in respect to the administration of 
prophylactic antibiotics, and whether I would have 
achieved a higher pregnancy rate if these were given. I 
honestly do not know. There are a great number of 
variables that must be considered when looking at 
pregnancy rates, and I assume that prophylactic an- 
tibiotics is one of them, but, to my knowledge, good 
prospective studies have not been done. 

The question was asked as to how the patients were 
selected for operation. A complete infertility work-up 
was performed, including tubal patency studies, de- 
termination of ovulatory status, semen analysis, and 
postcoital tests. Operation was not performed when the 
patients had amenorrhea unresponsive to ovulatory 
drugs, when the patients were older than 37 or 38 
years, when proximal and distal disease was present, 
when dense fibrous adhesion existed, or when the hus- 
band had severe oligospermia. Laparoscopy was per- 
formed in all patients first, and I then considered 
whether I might be able to improve their chances for 
pregnancy. If I thought that I could, I would go ahead 
and operate at that time. 

In response to Dr. Smith’s question as to whether 
salpingolysis could have been done through the laparo- 
scope—no, I don’t think so. There were extensive 
peritubal and periovarian adhesions which could not 
be adequately lysed through the scope. I cannot give a 
figure as to the number of patients who were evaluated 
by laparoscopy, but not operated upon. I think the 
number was small, and largely consisted of those pa- 
tients with both proximal and distal disease. 

Dr. Lee suggested that magnifying loupes were use- 
ful in tubal operations, and I would tend to agree with 
him on this point. Since the conclusion of this study, I 
have used loupes in performing operations on approx- 
imately 50 additional patients. I again suggest “per- 
sonalized loupes" with prescription lenses if needed, 
proper interpupillary distance, and appropriate focal 
length. These work very well and can be used for a 
considerable length of time without any undue strain. I 
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think that they facilitate the surgical procedure. ‘Tissue 
planes are more easily identified for lysis of adhesions, 
and hemostasis by electrocoagulation is more easily ac- 
complished, as is placement of sutures. However, at 
this point, I cannot be certain that my results, in terms 
of pregnancies, will be improved. I can better explain 


my present thoughts in regard to the usefulness of 


magnification in tubal operations by the following 
analogy—if one goes to hear a symphony and uses 
opera glasses to look at the members of the orchestra, 
one can see them clearer, but that does not make the 
music sound any better. 


Copyright information 
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We co use dextran postoperatively in an attempt to 
preven: postoperative adhesions. Most of the patients, 
in this series, received dextran 40, but because of time 
restrairts I could not comment on this. At the present 
time we are conducting a controlled study that com- 
pares the use of dextran 40 with dextran 70 in regard 
to tubal patency and pregnancy rates. 

The average length of stay in the hospital is approx- 
imately 4 or 5 days after the operation. I try, if possible, 
to operate during the proliferative phase of the cycle. 
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Reversal of Kroener fimbriectomy sterilization 


MILES J. NOVY, M.D. 
Portland, Oregon 


Sterilization by fimbriectomy has been thought to be irreversible. The present report describes the 
surgical approach and results in nine patients after microsurgical tubal reconstruction and indicates 
that repeated pregnancy is possible after fimbriectomy reversal. Preoperative radiographic studies 
were used to document cornual patency and to evaluate the length, width, and rugal pattern of the 
ampullary segment. A new ostium was created by transverse salpingostomy and a cuff-eversion 
technique by means of microsurgical methods. A tubal patency rate of 83% and an intrauterine 
pregnancy (IUP) rate of 44% was achieved. The mean interval from operation to conception was 6 
months. There were no ectopic pregnancies. The ideal candidate for fimbriectomy reversal has tubal 
remnants 8 cm or longer, an ampullary width of 1 cm or greater, rugal patterns on x-ray film, and 
minimal peritubal adhesions. Successful reversal was associated with protrusions of the endosalpinx 
to form a neofimbria. The success of fimbriectomy sterilization probably depends more on complete 
ampullary occlusion than on absence of the infundibulum with fimbria. The role of the fimbria in 
ovum pickup is discussed. The IUP rate after microsurgical fimbriectomy reversal compares 
favorably with the IUP rate after macrosurgical end-to-end anastomosis and exceeds the reversibility 
rate of laparoscopic electrocoagulation sterilization. (AM. J. OBSTET. GYNECOL. 137:198, 1980.) 


IN 1969, William Kroener, Jr., reported on 200 cases of 


tubal sterilization with no failures.’ The simplicity and 
reliability of this technique were pointed out. Although 
the success of this method was attributed to interrup- 
tion of the fimbrial-ovarian relationship, Kroener en- 
tertained the possibility that fimbriectomy sterilization 
was potentially reversible. 

Microsurgical reversal of female sterilization has be- 
come increasingly successful, with pregnancy rates well 
over 50% being reported.” The success of reversal de- 
pends in part on the extent of tissue destruction at the 
time of initial operation. Most authors have been skep- 
tical that surgical restoration of fertility could be ac- 
complished effectively after fimbriectomy.* ? For ex- 
ample, Hulka?” stated that fimbriectomy was the most 
irreversible tubal sterilization procedure in that no de- 
gree of reconstructive operation could restore the miss- 
ing function of the fimbria. Despite the importance at- 
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tached to the role of fimbria in ovum capture and 
transport, intrauterine pregnancies after fimbriectomy 
have been recorded in association with tuboperitoneal 
fistulas.* ? This evidence indicates that fimbrial resec- 
tion per se does not preclude normal pregnancy and 
suggests that attempts at surgical reversal may be war- 
ranted in properly motivated patients. The present re- 
port describes our surgical approach and continued 
results with tubal reconstruction after fimbriectomy 
sterilization. 


Patients and methods 


All patients were multigravid and had previously 
been sterilized by bilateral Kroener fimbriectomy; they 
were examined by the author between January, 1975, 
and December, 1978. The type of sterilization per- 
formed was documented by pathology or operative 
reports and confirmed by hysterosalpingography. Pre- 
operative hysterosalpingograms were obtained in a 
standard manner with Renografin dye, fluoroscopy, 
and spot filming, with an average magnification factor 
of x 1.3. The radiographic studies were also used to 
document cornual patency and to evaluate the length 
of the isthmus and ampulla, the width of the ampullary 
segment, and the presence or absence of a rugal pat- 
tern in the distal portion of the oviduct. The diameters 
and lengths of the fallopian tubes were estimated from 
the x-ray film by a planimetric technique. 

Other identifiable causes of infertility were excluded 
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Fig. 1. Fimbriectomy sterilization and subsequent reversal. a: To reopen the ligated tube, the am- 
pulla is incised transversely (dashed line). b: Endosalpinx is everted, creating a new ostium. c: Cuff of 
endosalpinx is everted and fixed to the serosa with interrupted sutures of 7-0 polyglycolic acid. 


Table I. Experience with sterilization reversal after fimbriectomy in an unselected group of patients 












Width 









of Date of 
ampulla salpingostomy- Postoperative 
Patient | Age | Gravidity* | Parity* | (cm) Rugal pattern | fimbrioplasty | hysterosalpingogram 



















B. J 28 4 4 0.7 13.0 Present, mild 1-31-75 Unilateral patency — 
0.8 13.5 
E. B 34 8 5 1.3 12.0 Present 10-17-75 Bilateral patency 2 term, | abortion 
1.1 13.0 
LACE 2 2 0.9 11.5 Present, min- 1-14-77 Bilateral patency Early pregnancyt 
0.7 11.0 imal 
S-W. M 3 3 1.2 12.0 — Present 2-18-77 Bilateral patency — 
1.4 16.0 
D.M. 24 2 2 1.6 14.0 — Present 9-23-77 Bilateral patency — 
1.4 14.5 
C. K 27 2 2 1.3 16.0 Present 3-28-78 Bilateral occlusion $ — 
1.5 15.0 
NM T. 22 2 2 0.8 9.0 Present, min- 4-7-78 Bilateral patency — 
0.6 7.5 imal 
D.G. 26 3 3 0.8 13.5 Present 4-28-78 Bilateral patency ] term 
1.0 15.0 
Ed uu 3 2 1.6 14.5 Present, prom- 9-6-78 Bilateral patency l term 
L5 16.5 inent 





*Gravidity and parity refer to the time at last operation. 


tLength of tube includes intramural segment of the uterotubal junction. 


Patient lost to follow-up. 


§Patient was reoperated upon on 10/31/79; postoperative hysterosalpingogram indicates unilateral patency. 


by semen analysis, basal body temperature records, and 
postcoital evaluation of the cervical mucus. Preopera- 
tive laparoscopy was not done routinely. All of the 
pauents and their husbands were counseled preopera- 
tively with regard to the operation itself, the postop- 
erative course, the uncertain prognosis for term preg- 
nancy, and the possibility of an ectopic gestation. 
Operation was performed by the author; a general 
anesthetic was administered and the patient placed in a 
modified lithotomy position. A Fr. 10 or 12 pediatric 
Foley catheter was inserted transcervically into the 
uterine cavity for intraoperative perfusion of the tubes 
with a solution of indigo carmine dye. The uterus and 
adnexa were elevated by packing the pelvis with moist 
laparotomy sponges to facilitate access to the tubes and 
to stabilize the field for microsurgery. The principles of 


meticulous technique, gentle handling of tissues, and 
nearly continuous irrigation of the field with warm 
saline, as recommended by Swolin,® were followed. 
Hemostasis was achieved by needle electrode and 
coagulation of small bleeders. 

Peritubal and periovarian adhesions, if present, were 
first divided to allow complete tubal motility. If neces- 
sary, the distal mesosalpinx was divided for a short dis- 
tance to allow greater mobility and proximity of the 
distal ampulla to the ovary. After distention of the 
tubes with indigo carmine dye, a transverse salpin- 
gostomy, as shown in Fig. 1, was performed with sharp 
delicate scissors or by needle electrode. The endosal- 
pinx was everted to create a new ostium. The mucosal 
edges of the endosalpinx were folded back and approx- 
imated to the serosa with interrupted sutures of 6-0 or 
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Fig. 2. Preoperative hysterosalpingogram after fimbriectomy sterilization. Adequate length and am- 
pullary width and the presence of rugal folds are illustrated. 


7-0 polyglycolic acid. Accurate and atraumatic place- 
ment of sutures was facilitated by an operative micro- 
scope or loupe magnification. After pinpoint coagula- 
tion of small bleeders, fibrin clots around the ostium 
and at the mucosal edges were washed away with a 
stream of warm saline. We did not use catheter splints 
or other prosthetic devices to maintain tubal patency. 
At the conclusion of the procedure, the uterus was 
temporarily suspended by the Olshausen technique; 
the round ligaments and absorbable suture material 
were utilized. Warm saline was left in the pelvic cavity, 
and the peritoneum and abdomen were closed in a 
standard fashion. Hydrotubation was performed with a 
solution of saline, dexamethasone, and antibiotics 48 
hours postoperatively and once again after the first 
menstrual period. In addition to early postoperative 
hydrotubation, our patients received 20 mg of dexa- 
methasone and 25 mg of promethazine intramuscular- 
ly 10 times at 6-hour intervals. Patency of the tubes was 
evaluated radiographically at 3 to 9 months after the 
operation. 


Results and comment 

The clinical characteristics and the results of our ef- 
forts at fimbriectomy reversal in nine patients are 
shown in Table I. Each of the nine patients has been 
followed up for more than | year after operation at the 
time of this writing. 

Bilateral patency of the tubes was demonstrated by 
postoperative hysterosalpingograms in six patents, 
unilateral patency was observed in one patient (B. J.), 
and bilateral tubal occlusion in one patient (C. K.) (83% 
patency rate). The latter patient was reoperated upon 


18 months later and a postoperative hysterosalpingo- 
gram showed unilateral patency. At the present time, 
three patients have collectively experienced four term 
normal pregnancies and one spontaneous first-trimes- 
ter abortion since fimbriectomy reversal. Another pa- 
tient (V. B.) was judged to be pregnant on the basis of 
appropriate signs and symptoms of pregnancy and a 
soft uterus consistent with an 8-week gestation on pel- 
vic examination but was subsequently lost to follow-up. 
The mean interval from the time of operation to the 
first conception was 6 months and the range was 4 to 9 
months. Patient E. B. requested a postpartum tubal 
sterilization after her third pregnancy, and a distal sal- 
pingectomy was performed. 

Our impressions are not yet supported by sufficient 
data but we anticipate that radiographic evaluation of 
tubal length and ampullary width will help in the selec- 
tion of future patients for operation. A laparoscopic 
examination is recommended in questionable situ- 
ations or when the history and findings suggest peri- 
adnexal or pelvic adhesions. 

A fimbrial and ampullary resection which results in a 
tubal remnant less than 10 cm in length on x-ray film or 
less than 8 cm at laparoscopy will probably not provide 
sufficient proximity of the tube to the ovary. Under 
these circumstances the width of the distal segment 
filled with Renografin or indigo carmine dye is likely to 
be less than 1 cm. We propose that the ideal candidate 
for fimbriectomy reversal will have tubal remnants 
which extend at least 8 cm from the cornua, an ampul- 
lary width of 1 cm or greater, rugal patterns on x-ray 
film, and minimal peritubal adhesions (Fig. 2). 

In infertility patients with postinflammatory tubal 
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disease, pregnancy outcome has been correlated with 
the presence or absence of rugae on preoperative hys- 


terosalpingograms. Pregnancy occurred in 61% of 


patients with moderate to excellent rugal patterns, 
whereas only 7% of patients with no demonstrable 
rugae conceived postoperatively.’ Other factors which 
influence pregnancy rates after salpingostomy are the 
size of the hydrosalpinx, the condition of the muscular 
wall and the tubal epithelium, and the extent of en- 
dosalpingeal and pelvic adhesions.* Similar criteria may 
also apply to fimbriectomized patients since a hy- 


drosalpinx not infrequently develops after ligation of 


the ampulla.* Fluid accumulation in the ampulla causes 
distention and thinning of the muscular wall and flat- 
tening of the longitudinal mucosal folds.? However, 
long-term distention alone (up to 5 months in dura- 
tion) has no detrimental effect on ciliary function or 
ovum transport in model hydrosalpinges in monkeys 
and rabbits; there is also a tendency for the mucosal 


folds to resume their normal architecture after relief of 


the obstruction.* Whether long-term distention of the 
ampulla over a period of several years will lead to irre- 
versible structural or functional changes is not known, 
but our human data suggest that it will not. The mean 
interval from the time of fimbriectomy sterilization to 
the time of salpingostomy and fimbrioplasty was 4.5 + 
1.3 (SD) years, and there was no relationship between 
this interval in individual patients and subsequent 
pregnancy. 

We would anticipate a higher success rate in postfim- 
briectomy salpingostomies than after endosalpingitis 
and destruction of the fimbria. Although the postop- 
erative tubal patency rate is roughly comparable in the 
two groups, the low intrauterine pregnancy rates (5% 
to 20%) and the high incidence of ectopic pregmancies 
(5% to 18%) in patients with tubal disease probably 
reflects the inability of the surgically reconstructed tube 
to recover its normal physiologic function.* '° 

The relative success in achieving pregnancy after 
fimbriectomy reversal raises two major questions for 
discussion: First, what are the role and the relative 
importance of the fimbria in ovum pickup? Second, 
how does the reversibility of fimbriectomy sterilization 
compare with that of other tubal sterilization proce- 
dures? 

Mechanism of ovum pickup. The manner in which 
freshly ovulated eggs are “picked up" by fimbriae and 
transported into the oviduct, especially in women and 
in subhuman primates, is still incompletely understood. 
The classical work of Westman"! and the observations 
of Blandau" have established in rabbits and in other 


*Halbert, S. A.: Personal communication. 
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Fig. 3. Schematic representation of fimbrial sweeping move- 
ments on the ovarian surface at ovulation based on laparos- 
copic observations in women and subhuman primates. 


laboratory animals the dual importance of the muscu- 
lar contractions of the oviduct and its mesenteries and 
the ciliary action of the fimbria. 

Shortly before ovulation in monkeys (Macaca fas- 
cicularis), the hyperemic and extended fimbriae move 
to approximate the developing follicle.'* After ovula- 
tion the ovum remains adherent to the site of follicular 
rupture. The viscoelastic and adhesive properties of 
the antral matrix allow the cumulus mass to be 
stretched up to 1.5 cm before it is freed from the ovar- 
ian surface. The normal interval between ovulation 
and ovum pickup is not known. However, if the 
fimbriae of rabbits and cats are removed surgically, or 
if multiple ovulations are induced in subhuman pri- 
mates by gonadotropin injections, the cumulus masses 
adhere to the site of rupture for several hours.!? ™ 
Taken together, these observations have led Dukelow '? 
to postulate that the transfer of the egg to the oviduct 
in primates occurs as a result of the sweeping motion of 
the fimbria over the ovarian surface (Fig. 3). 

The mechanisms for ovum pickup in the woman re- 
main controversial and conclusive observations in the 
undisturbed pelvis of the woman are yet to be made. 
However, there is laparoscopic evidence to suggest 
many analogous mechanisms in women and in subhu- 
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Fig. 4. Photograph of neofimbria in Patient E. B., 3 years after 
fimbriectomy reversal. The protrusion of endosalpinx at the 
ostium (approximately 1 cm in diameter) is shown. 


man primates, including a shortening of the tuboova- 
rian ligament (fimbria ovarica) which draws the fimbria 
in closer proximity to the ovary near the time of ovula- 
tion.'* !? Nevertheless, pregnancy can occur in women 
with one ovary and only the contralateral tube,'® and 
ova have been recovered from the tube opposite the 
corpus luteum in women with normal ovaries and 
tubes.'* Westman"! also established that pregnancy can 
occur in rabbits (albeit at a reduced rate) under ex- 
perimental conditions which allow only external mi- 
gration of the ovum. Taken together, these observa- 
tions suggest that ovum pickup from the cul-de-sac is 
possible. 

Ciliary contact with the cumulus surrounding the 
egg seems critical to ovum pickup. At least 50% of the 
epithelial lining cells of the human fimbria are ciliated 
and beat in the direction of the infundibulum. Fur- 
thermore, eggs which have been denuded of their 
sticky cumulus mass are not transported efficiently." 
Despite the overwhelming evidence that cilia plav a 
predominant role in ovum pickup and ovum transport, 
recent reports of pregnancy in women with Kar- 
tagener’s syndrome (immotile cilia syndrome) imply 
that ciliary motility is not crucial for fertility in the fe- 
male subject.'* !? 

In summary, ovum pickup by the fallopian tube in- 
volves a coordinated activity of tubal and fimbrial 
smooth muscle, cilia, and possibly secretory cells. The 
relative importance of each component is difficult to 
define and to separate experimentally. Our experience 
with fimbriectomy reversal and subsequent pregnancy 
suggests that loss of the fimbria per se will not prevent 
ovum pickup as is commonly believed. Although the 
fimbria are helpful, they are not necessary for captur- 
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ing the freshly ovulated egg. This view is supported by 
a report of failures after fimbriectomy sterilization 
which resulted from acquired tuboperitoneal fistulas 
(0.5 to 5 mm in diameter)’ and also by observations of 
normal ovum pickup in rabbits after fimbriectomy fol- 
lowed by microsurgical repair.” Successful reversal of 
fimbriectomy is associated with protrusions of the en- 
dosalpinx and a tendency for the ampullary mucosal 
folds to fan out into a “neofimbria” of much reduced 
size and surface area (Fig. 4). Similar protrusions of the 
endosalpinx have been reported in human tuboperi- 
toneal fistulas* and in rabbits following salpingostomy 
after fimbriectomv.?" As previously noted, the success 
of fimbriectomy sterilization may depend more on 
complete ampullary occlusion than on the absence of 
the infundibulum with fimbria.? It is apparent that 
ovum pickup in the mammalian oviduct is associated 
with a duplication of mechanisms which act in concert 
to ensure the maintenance of fertility. 

Reversibility according to the type of sterilization. 
There is increasing evidence that microsurgical tech- 
niques applied to tubal reconstruction after surgical 
sterilization are superior to other methods in terms of 
higher intrauterine pregnancy rates and lower ectopic 
pregnancy rates. In a comparable number of patents, 
the intrauterine pregnancy rate is 50% higher and the 
tubal pregnancy rate over 80% lower with microsurgi- 
cal reanastomosis reported by Meldrum”! than with the 
macrosurgical technique reported by McCormick and 
associates.” 

According to Winston,? the outcome of reconstruc- 
tive surgery for tubal sterilization varies according to 
the anastomotic site. The highest success rate in his 
series was achieved when the ampulla was left intact by - 
the sterilization procedure; intrauterine pregnancy fol- 
lowed in 73% of patients after isthmocornual anas- 
tomosis and in 77% of patients after isthmoisthmic 
anastomosis. Ampulloampullary anastomosis was less 
successful (44% pregnancy rate), possibly because a 
normal ampullary segment is more important for 
transport or because postoperative adhesions develop 
near the anastomosis and interfere with ovum pickup. 
Animal experiments are consistent with these clinical 
observations in that removal of major portions of am- 
pulla makes reversal less successful than removing 
equivalent segments of isthmus.** Accurate mucosal 
alignment is more difficult to achieve in the ampulla 
because the configuration of mucosal folds is more 
complex in this region. Studies in rabbits suggest that 
an obstacle to ciliary transport of the egg may develop 
at the site of ampullary anastomosis; the delay becomes 
particularly evident when the muscular activity of the 
oviduct is blocked pharmacologically.** Since ovum 
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transport in primates seems to be even more depen- 
dent on ciliary activity than it is in rabbits, ampulloam- 
pullary anastomosis may have a relatively poor prog- 
nosis for re-establishing fertility in women. The most 
reversible form of sterilization, therefore, would ap- 
pear to be a method which destroys a short segment of 
isthmus. 

Variations in patient selection probably account for 
many of the differences. in results reported in the lit- 
erature.” Although some authors describe their cri- 
teria for operability, very few describe the population. 
of patients from which their series of cases was selected. 
High-frequency electrocoagulation of the tube is prob- 
ably the least reversible because electrocoagulation 
sterilization is unpredictable and may result in virtually 
complete atrophy of the tube. Although Winston? has 
reported that seven of 15 of his own patients conceived 
after tubocornual anastomosis for diathermy steriliza- 
tion, he screened no less than 40 women in order to 
find 15 in whom there was sufficient tube to make an 
attempt at reversal worthwhile. When this factor is 
taken into account, the reversibility rate becomes 1896 
rather than a 4896 pregnancy rate based only on thé 
patients operated upon. | 

A previous report of our preliminary results seemed 
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to imply that our group of patients who were operated 
upon was selected from a larger population requesting 
reversal of fimbriectomy.?9 This is not so. Until re- 
cently, few patients were referred to us for this proce- 
dure because of the prevalent bias in the community 
that fimbriectomy sterilization was irreversible. Only 
one patient who had undergone a partial salpingec- 
tomy ‘instead of fimbriectomy) was excluded preop- 
eratively on the basis of insufficient tubal length and 
ampullary width by radiography. Thus, the intra- 
uterine pregnancy rate of 44% after fimbriectomy re- 
versal is equivalent to the true reversibility rate. It 
compares favorably with the 25% to 47% intrauterine 
pregnancy rate after macrosurigcal end-to-end anas- 
tomos:s,"^ * and it exceeds the reversibility rate of 
laparoscopic electrocoagulation sterilization. More- 
over, in our series of fimbriectomy reversals there have 
been no ectopic pregnancies, whereas the ectopic 
pregnancy rate after macrosurgical anastomosis varies 
between 9% and 15% . The results to date show that 
repeated pregnancy is possible after fimbriéctomy re- 
versal according to the technique reported here. The 
criteria for operability which have been suggested are 
still tentative and will need to be tested by further ex- 


` perience. 
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Discussion 


DR. GERALD E. KINZEL, Portland, Öneren Dr. Novy 
is a successful pioneer in reversal of sterilization by the 
fimbri iectomy technique. His success rate of 44% is one 
of the best in current literature.! Winston operated 
upon five patients of this type and, although four pa- 
tients had patent tubes, none became pregnant. Does 
Dr. Novy agree that the reporting of successes or fail- 


ures ‘should include: (1) the number of patients with’ 


tubal patency after operation, (2) the number of pa- 
tients who became pregnant, and (3) the number who 
had live births, the latter being the success rate figure. 


From the statistics obtained at the Good Samaritan 


Hospital, in Portland, Oregon, I would not agree that 
fimbriectomy is a popular method of sterilization. Dur- 
ing one year, from April 2, 1978, to March 3, 1979, 
there were 2,378 deliveries and 325 sterilizations, of 
which 47 were hmbriectomies. Thus, the total steriliza- 
tion rate post partum or in conjunction with cesarean 
section was 13.7%; only 2% had fimbriectomy. 

In addition, there were 403 interval sterilizations and 
noné of these was done by the total fimbriectomy 
method. Thus, of the 728 sterilizations done during 
this same interval of time, only 6% of the total steriliza- 
tions were by fimbriectomy. 

I would like to ask Dr. Novy what the incidence of 
fimbriectomies was at his institution. 

A recent study at the Good Samaritan Hospital dem- 
onstrated that a lar ge number of patients (27%) were 
nulliparous or primiparous at the time of tubal sterili- 
zation. The study also revealed, as the author reported, 
that many of these patients were in their early twenties 
at the time of tubal sterilization. Even in the past year 
(1978 to 1979) over 50% of these young women 
had electrocoagulation, by the single- of double- burn 
technique. 

Does Dr. Novy feel that the interval between sterili- 
zation and reversal of sterilization is important for à 
successful operation? | 

Since Dr. Kroener reported on his 200 sterilizations. 
to this Society in 1968, the indications for sterilization 
' have increased. Sterilization on demand in our state is 
almost the rule, regardless of'age or parity. At the same 
time, the divorce rate has risen'to over 40%. During 


this time, newer and simpler, but not necessarily less - 


hazardous, methods of sterilization, such as laparos- 
copic unipolar or bipolar coagulation, the Falope ring, 
and ‘ minilaparotomy" sterilization, have become more 
popular. 
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zation: Microsurgery in perspective, in Sciarra, J. J., 
Zatuchni, G. L, and Speidel, J. J., editors: Reversal of 
Sterilization, New York, 1978, Harper & Row, Publishers, 
Inc., p. 170. : 

26. Novy, M. J.: Tubopiasty after fimbriectomy sterilization, 
in Sciarra, J. J., Zatuchni, G. L, and Speidel, J. J., editors: 
Reversal of Sterilization, New York, 1978, pate se DON: 
Publishers, Inc., p. 143. 


Dr. Novy, with the ounce times and the many 
methods available for sterilization, do you believe that 


more emphasis should be made by obstetricians on the 


less destructive types of sterilization such as the Falope 
ring, Pomeroy, or clip-type sterilization, on women 
under 30 years old? This would be desir able if the fail- 
ure rates were not excessive. The fulguration type of 
sterilization, salpingectomy, arid fimbriectomy should 
be reserved for absolute contraindications to pregnacy 
and for women over 30 years of age. 

I have two final questions: Does Dr. Novy have any 
impression of the number of women refused reversal 
of fimbriectomy? Have you changed your mind regar d- 
ing routine preoperative laparoscopic evaluation? 
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DR. WILLIAM F. KROENER, JR., Whittier, California. 
For a number of years.I have felt that attempts at re- 
versal would probably bé fruitless, although I alluded 
to the possibility of reversibility in my original paper: 


On a number of occasions, at the time of subsequent 


visualization, patients seemed to have a small hy-- 
drosalpinx after fimbriectomy which I felt would surely 
further reduce the chánce of successful function in the 
absence of a fimbria. The ability of a normal tube, 
closed distally by fimbriectomy, to reapproach normal 
function when the obstruction is removed is of course 
crucial to Dr. Novy's success. 

The marked interest in the use of the operating mi- 
croscópe is without question a surging wave at the 
présent time. However, it still seems to me that loupe 
magnification is all that is needed to adequately turn a 
cuff on the distal end of a fimbr iectomized salpinx. 
About five years ago, Dr. Jesse Rust of our Society did. a 
macroscopic reversal of a patient who had' prior 
fimbriectomy and was rewarded some 10 months later 


with a succesful term. pregnancy. 


Once again I would like to make a plea for more 
careful selection of candidates for sterilization. With 
proper selection we will have an ever-dwindling pool of 
patients for potential reversal of iatrogenically .pro- 
duced infertility. 

As I have previously aad. it is my. hope that gyneco- 
logic surgeons who specialize in ‘microsurgery will 
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forever remain, as the name implies, gynecologic SUI- 
geons who perform very little surgery. 

Dr. ROGER R.. MIESFELD, San Diego, California. 
Would Dr. Novy please comment on the appearance 
and size of the ostium in the patient who was re- 
sterilized. 

DR. THOMAS K. GRIFFITH, Corvallis, Oregon. Tada 
like to ask Dr. Novy about the use of steroids postop- 


eratively. He did not specifically mention dose, but, if I > 


am not mistaken, I believe one of the published regi- 
mens is Decadron, 20 mg every 4 hours for 10 to 12 
doses beginning during the procedure. Do you feel this 
dose is unnecessarily large? We know these are young 
people and the duration of treatment is short; there- 
fore, I would not expect steroid withdrawal problems. 
However, psychoses have been reported with this dose 
of steroids. Is there any proof that we need this high 
level of steroids or could we perhaps accomplish the 
same end result with less drug? 

DR. J. OPPE MCCALL, Portland, Oregon. I have a 
sobering thought to pass on. A situation that is close to 
my heart, but not dear to it, is medical malpractice. Last 
month in Oregon, we lost a $350,000 judgment against 
a surgeon who did not use magnification. The obste- 
trician-gynecologist has been given the mandate tc im- 
prove fertility and to correct and reverse infer tility i in 
some of our patients. With the emphasis being placed 
on loupe and microscope magnification, I wonder just 
how much or how little magnification is going to be 
considered negligent. 

DR. Louis VONTVER, Seattle, Washington. In view of 
the importance of tubal reanastomosis to these pa- 
tients, I would like to ask Dr. Novy if Chlamydia in- 


fections have been considered or evaluated prior to. 


operation. Chlamydia is now being found in anywhere 
from 3% to 60% of patients, depending upon their 
socioeconomic status and other cultura al factors. These 
patients are often asymptomatic. Chlamydia tend to 
persist for long periods of time and have been shown to 
be present in a high proportion of patients with pelvic 
inflammatory disease. Interestingly, they are found by 
culture of tubal biopsy specimens rather than by cul- 
ture of the peritoneal fluid. When tubes have become 
reoccluded or when there is fever, perhaps Chlamydia 
is a factor and perhaps tetracycline would be a better 
prophylactic antibiotic. 

DR. JACK G. HALLATT, Los Angeles, California. I just 
could not allow Dr. Novy to get by with stating that 
transmigration of the ovum seldom occurs in a normal 
pregnancy. There is no way that he can prove or dis- 
prove this statement. I personally feel that it does occur 
exactly in the same incidence as in ectopic pregnancies, 
which is 20%. Twenty percent of the corpora lutea are 
in a contralateral ovary. Over the years, I have become 
increasingly convinced that T. N. A. Jeffcoate was 
probably correct when he recommended removal of 
the ovary when a tube was removed, stating very clev- 


erly that then the woman could "put all of her eggs in. 
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her one and only basket" (tube). I think this is probably 
relevart to the operation in reanastomosis. We have a 
rather large series in one of our Kaiser Hospitals that 
demonstrates excellent results in picking out the best 
tube to reanastomose and removing the tube and ovary 
on the opposite side. This fulfills the reproductive law 
of follicular constancy. One ovary, or piece of ovary, is 
efficiert and ovulates every month and that egg is 
availab.e-to that particular tube. We know for a fact 
that in human reproduction the tube does not go over 
and pick up an oocyte from the ovary. The egg mi- 
grates and I think we have to Keep this in mind. I 
suggest that a marvelous study would be to compare 
results where the best tube is preserved and the con- 
tralateral tube and ovary are removed. 

DR. Novy (Closing). Dr. Kinzel, with regard to the 
incidence of fimbriectomies, I do not have the data on 
this at che University of Oregon Health Sciences Cen- 
ter, but, as you intimated, itis a procedure which we do 
not use very often in Portland. However, there are re- 
gional differences on the Pacific coast and in the rest of 
the country, and most of these patients were referred 
from outside the Portland area. As I pointed out, the 
interva! between sterilization and reversal is probably 
not important, except as it relates to the patient's age. 
When she is over 30, other factors influence a declining 
fertility rate. I certainly agree that in the young patient 
we should perform less destructive sterilization opera- 
tions. Frequently, the young patient is highly motivated 


_ to have a tubal sterilization, but only 2 or 3 years later a 


change in life situation will necessitate a reversal. We 
can accomplish this best, I think, after a Pomeroy or 
some form of midisthmic sterilization procedure, like 
the Falope Ring, which gives a very acceptable failure 


. rate ard yet a very good prognosis for reversibility. 


The fimbriectomy, as reported by authors other than 
Kroener, has a high failure rate that is probably related 
to the use of chromic sutures. The failure rate is about 
20 to 34 per thousand, which is equivalent to that of the 
Hülka Clip and is about 10 times higher than that with 
other procedures. I do not recommend fimbriectomy 
because of the implied higher failure rate and also, 
despite our good success rate, it is not as good as the 
reversibility rate with the Pomeroy-type sterilization.: 

Dr. Miesfeld; with respect to the appearance and size 
of the new ostium after fimbriectomy reversal, Fig. 4 
shows the neofimbria from Patient E. B. The diameter 
of the new ostium was approximately 1 cm. 

There have been a few studies in the recent literature 
suggesting that steroids are less effective than the use 
of Dextran 70. I do not think that the dose of steroids 
that we have been using is excessive. We have not en- 
countered any problems with infections and the pa- 
tients generally do very well postoperatively, although, 
sometimes they experience some fe CEPT essit when they 
get home. 

I do not believe we have firm evidence that Chlamy- 
dia infections and mycoplasmas are involved, but I 
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would welcome more evidence on this from the Seattle 
group. I personally have had two patients who were 
habitual aborters who were delivered of live babies at 
term after tetracycline therapy alone. NE 

In response to Dr. Hallatt’s comments xdi. the 
unilateral oophorectomy, I have been teaching this at 
the medical school for some time, but not with great 
success. There was an article in the British Medical Jour- 


nal some few years ago, entitled "Surgical treatment of | 


female infertility: value of paradoxical oophorec- 
tomy,"* and the authors did show, in a sizable number 


*Scott, J. S., Lynch, E. M., and Anderson, J. A.: Br. Med. J. 
1:631, 1976. -~ 


L 
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of patients,-a decreased interval between surgery and 
conception when that type of operation was per- 
formed. In four patients of my own, I have had a 10096 
success rate with unilateral salpingo-oophorectomy 
where there was gross disparity with a large hydrosal- 
pinx on the one side. I think the danger of extirpating 
a normal ovary and then having to remove the remain- 
ing ovary at some later time is grossly exaggerated. If 
ovarian cancer develops the ovaries will be removed 
anyway, and most other benign conditions can prob- 
ably be handled by more conservative operation, with 


the remaining ovarian tissue left intact. 


i 


Carcinoma of the breast in a community hospital: 


Who makes the diagnosis? 


JAMES M. MAHARRY, M.D. 
Whittier, California | 


A review of 300 cases of breast cancer in a community hospital was undertaken to document who 
made the initial discovery of the breast lesion. In this series, the woman discovered her own cancer 
in 75% of the cases. Obstetrician-gynecologists, who made up only 8% of the medical staff, 
discovered almost one third of the primary lesions that were first noticed by physicians. 
Obstetrician-gynecologists were the first physicians consulted by 2096 of the women who discovered 
their own breast lesions. Preoperative xeromammography was performed on 58% of the patients 
with breast cancer, and there was a false negative report in 21% of these patients. (AM. J. DESIRI 


GYNECOL. 137:207, 1980.) 


IN THE United States, cancer of the breast is the most 
frequent malignancy in females, with 107,000 new 
cases and 35,000 deaths annually.’ Among women who 
are between 25 and 74 years of age, breast cancer is the 
leading cause of death from cancer; and in women be- 
tween 40 and 44 years of age, it is the leading : cause of 
all deaths.? 

Because of these ominous statistics, there ts little 
wonder that the medical literature contains numerous 
studies dealing with the diagnosis of breast cancer.*? 
However, only two recently published studies docu- 
mented who initially discovered the breast lesion,® ? 
and both noted only the percentage of women who had 
discovered their own cancers. 

This study was undertaken to document who made 
the initial discovery of the breast lesion, and what type 
of physician was first consulted if the woman herself 
had discovered the cancer. 

The extent to which preoperative xeromammog- 
raphy was used and its correlation with the final his- 
tologic diagnosis were also analyzed. 


Material and methods 


The study was carried out in an accredited 347-bed, 
suburban intercommunity hospital from January 
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Table I. Distribution of 1,971 cases of cancer— 
January 1, 1974, through December 31, 1978 


Breast 300 16 
Colorectal 265 . 14 
Lung 223 12 
Uterus 169 9 
Ovary 95 5 
Cervix 62 3 
All others 857 41 


1,1974, through December 31, 1978. During this pe- 
riod there were 66,951 admissions to the hospital, and 
20,881 major operations were performed. 

The active medical staff during this 5-year period 
averaged 190 physicians. However, for the purposes of 
this report, only 119 physicians were included. Only 
staff members who admitted, examined, or operated 
on adult females were included. Medical staff members 
excluded from the study were pediatricians, anes- 
thesiologists, radiologists, and pathologists. 

The hospital has an active tumor registry and cancer 
committee accredited by the American College of Sur- 
geons. During the 5-year study, 1971 cases of cancer, 


- exclusive of cancer of the skin, were diagnosed in the 


hospital. Three hundred of these were cancer of the 


. female breast. 


Since data concerning who initially discovered the 
breast lesion or which physician was first consulted 
were not available through the hospital tumor registry, 
a retrospective review was made of all admission medi- 
cal histories of the 300 patients with breast cancer. If 
this information was not contained in the admission 
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Table II. Sixty-eight breast lesions first noticed by 
119 physicians 







Percent 
No. on | medical | No. of | Percent 


Specialty lesions 
Obstetrics-gynecology 10 8 2] 31 
Family practice eJ ay 19 28 
Internal medicine 35 29 14 20 

General surgery I2. 10 8 12 
Other surgical specialties 43 36 6 9 


history, it was obtained by direct communication with 
the. patient or her admitting physician. The informa- 
tion concerning who initially discovered the lesion and 
the physician first consulted was verified in 276 (9290) 
of the 300 patients admitted because of breast cancer. 

During the review of these cases, a study was also 
made of the extent of preoperative use of xeromam- 
mography, as well as a correlation of it with the final 
histologic diagnosis. - 


Results 


Table I reveals the total number of patients with 
cancer admitted to the hospital during the study peri- 
od. Women with cancer of the breast made up 16% of 
this total. The three major gynecologic cancers made 
up only 17% of this total. 

The initial discovery of the breast cancer was made 

by the woman herself in 206 (75%) of the 276 cases. 
One cancer was first discovered by a woman's husband, 
and one cancer was first detected during an examina- 


tion at a cancer clinic. For the other 68 patients, the 


cancer was first discovered by a physician during a 
routine breast examination. Twenty-one (31%) of these 
cancers were first noticed by obstetrician-gynecologists. 
Table 1I details the distribution of physicians who first 
discovered the 68 breast cancers. i 


Table III shows which physician was initially con- - 


sulted by the 206 women who discovered their own 
cancers during self-examination of the breasts. One of 
every five of these women first consulted an obstetri- 
cian-gynecologist. | 


‘ 
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Table III. Sixty-eight breast lesions first noticed by 
119 physicians 






Specialty 


Family practice — - 19 34 
Internal medicine 35 27 
Obstetrics-gynecology > 10 20 
General surgery : I2 - 15 
Other surgical specialties 43 4 


Xeromammography was performed preoperatively 
in 159, or 58%, of the cases. In 34, or 21%, there was a 
false negative report. Six women (2%) in this series had 
no palpable breast lesion, but occult cancer was dis- 
closed by xeromammography. Three of these six 
women were referred for study by obstetrician-gyne- 
cologists. 


Comment 

Several findings in the study may have some rele- 
vance with respect to the diagnosis of breast cancer. 
The fact that almost one third of the breast cancers 
discovered by physicians were discovered by obstetri- 
cian-gynecologists reinforces the contention of our 
specialty that most of us function as primary physicians 
to women. This contention is further reinforced by the 
fact that one woman of every five, after self-discovery 
of her cancer, first consulted an obstetrician-gyne- 
cologist. 

A surprise finding was that 43 surgical specialists 
(36% of the medical staff) who daily examine and op- 
erate upon adult women discovered breast cancer on 
only six occasions. 

It would be a simple matter for all tumor registries to 
include in their records, as an educational tool, infor- 
mation on who initially discovered the cancer. If such 


data were recorded, in just a few years a significant 


amount of information would be available for study, 
and the findings might indicate the need for a redirec- 
tion of continuing medical education with respect to 
the diagnosis of breast cancer. : 
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Discussion 


Dr. MELVIN W. BREESE, Portland, Oregon. Dr. 
Maharry has called attention to our role in the diag- 
nosis of diseases of the breast in our patients. -At 
Emanuel Hospital in Portland, Oregon, over a similar 
study period, 64% of breast cancers were discovered by 
the patient, 28% by their physician, and 8% by mam- 
mography. In 16 hospitals in Oregon, over a similar 
time span, 67.3% of breast cancers were discovered by 
the patient, 19.9% by physicians, and 61.6% by mam- 
mography. It was interesting to notice that the smaller 
the community, the greater the percentage of breast 
cancers discovered by the patient. Are the physicians in 
smaller communities doing a better job of promoting 
self-examination: of the breasts? Is the American 


Cancer Society program more effective in the smaller 


community? Or, are women who live in smaller com- 
munities more aware of what is happening to their 
neighbors and, therefore, more aware that they too 
might have a breast tumor? In my experience, many of 
the patients who come to me to verify whether .they 
have discovered a lump in the breast have recently had 
a friend, neighbor, or relative undergo breast biopsy 
and/or mastectomy. 

'What should every gynecologist do to improve the 


effectiveness of the diagnosis and treatment of diseases 


of the breast? First, no one, and I mean no one, should 
be more knowledgeable about the subject than he is. 
He must be an expert not only in diseases of the breast 


but also in his sphere of professional performance. In. 


addition to having up-to-date knowledge of breast dis- 
ease, he should be a forceful teacher of the subject to all 
of his patients, and his colleagues, as well, including 
nurses, medical students, residents, and all physicians 
who have the oppor tunity and responsibility to make 
evaluations of the breast. I believe that not only do 
family physicians and internists have a lot to learn from 
us, but also do general surgeons, plastic surgeons, 
radiologists, and radiation, surgical, and medical on- 
cologists. 

With a thorough and up-to-date knowledge of all 
breast diseases, we will be able to provide the very best 
in evaluation: of a given patient's breast problem; 
whether it be a benign, pre-malignant, or malignant 
condition. Our history and physical examination must 
be thorough and detailed. We must use mammography 
wisely. The radiologist whom we select to perform the 
mammography must be especially interested, knowl- 
edgeable, and skilled in this area, and must have in- 
formation on the history and physical examination of 


x. 


Breast carcinoma in community hospital 209 


| 8. Lesnick, G.: Detection of breast cancer in young women, 


]-A. M.A. 237:967, 1977. 
9. Griep, E.: Detection of breast cancer, I. M. J. 480:483, 
1973. 


the patient prior to recording the mammogram. Also, 
we must ask that the radiologist examine the patient's 
breasts and zero in on any questionable areas that con- 
cern us. I am hopeful that ultrasound will soon be a 
more valuable tool for the study of breast problems. 
We must aspirate breast cysts and do needle and exci- 
sion biopsies of the breast with skill and appropriate- 
ness. We must make use of the surgical, radiation, and 
medical oncologist, as well as the plastic surgeon, to 
provide the best treatment possible for these patients. 

In the past, diseases of the breast have not been 
taught as well in formal medical curriculums as I 
should have liked. Diseases of the breast have too often 
been an orphan between the surgery and obstetrics-gy- 
necology departments. At the present, I think that 
there i3 a great vacuum, an unfilled need, in the area of 


. knowledge about diseases of the breast. I believe that it 


is the responsibility of the gynecologist to fill that need. 

Dr. WILLIAM H. HINDLE, Honolulu, Hawaii. It is of 
particular interest that 25% of the breast cancers were 
first noted during routine breast examinations by phy- 
sicians. of which 31% were done by obstetrician- 
gynecclogists. 

Of these women who found sions by their own 
examination, 20% consulted their obstetrician-gyne- 
cologist as their “primary physician.” 

For comparison, I reviewed similar cases of cancer of 
the breasts treated surgically at Straub Clinic and Hos- 
pital, Inc. This is a 90-physician multispecialty private 
practice in Honolulu. The hospital has 148 acute-care 
beds. There are six obstetrician-gynecologists. During 


_ the period 1973-1978, 194 cases of cancer of the breast 


were detected and treated surgically. Review of the pa- 
tients’ hospital and office charts revealed that 57% of 
the les: ons (cancer of the breast) were first detected by 
the patients themselves, and that was the reason for 
consulting their physician. Forty-three percent of the 
cases cf breast cancer treated surgically were detected 
by physicians during routine breast examinations. This 
contrast with the 75% detected by the patients them- 
selves, and the 25% found by physicians in Dr. Mahar- 
ry's report. (See Tables I-IV.) 

It was of clinical interest that the average "delay" 
from the time when the breast lesions were first de- 
tected by the patients’ self-examination until the pa- 
tient's first appointment for evaluation of the breast 
lesions averaged 7.5 weeks. Definitive treatment was 
prompt after that, usually within 2 weeks. 

Thus, in our institution, these lesions of cancer of the 
breasts seem to be appropriately handled by obstetri- 
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Table I. All cases of cancer of the breasts treated 
surgically: Physician first consulted by the patient 





35% Obstetrician-gynecologist 
33% Surgeons 
24% Internal medicine 

4% Family practice 

4% Other 


Table II. All cases of cancer of the breasts treated 
surgically: Outpatient procedures done prior to 
operation | 





86% Office biopsy 
3395 mammography 
1396 Aspiration/cytology 





Table III. Specialty of physician first consulted by 
women who themselves detected lesions which 
proved to be cancer of the breast, subsequently 
treated surgically 


40% Surgeons 
2896 Internal medicine 

24% Obstetrician- -gynecologist 
496 Family practice 
4% Other 


Table IV. Specialty of physician who first detected 
cancer of the breasts during routine examinations 


4996 Obstetrician-gynecologist 
2396 Surgeons 

19% Internal medicine 

596 Family practice 

4% Other 


cian-gynecologists. It is important that the specialist in 
internal medicine be skilled in examination of the 


breast or understand the urgent need for appropriate. 


and expeditious referral for evaluation. 

The higher percentage of lesions of cancer of the 
breast first detected by obstetrician- -gynecologists at 
Straub (49%) compar ed to the number in Dr. Mahar- 
ry's series (20%) is probably due to the difference in 
patient population served at the two hospitals and the 
announced willingness of our Department of Obstet- 
rics-Gynecology to handle "breast problems." 

As Dr. Keith Russell and others have repeatedly em- 
phasized, breast examination is an essential component' 
of an obstetrics-gynecology examination and should be 
included in all obstetrics-gynecology resident teaching 
programs. The obstetrician-gynecologist is responsible 
for teaching his patients breast self-examination. It ts 
mandatory that.routine breast examinations be in- 
cluded in the traditional annual "Paps and Pelvic" done 
by the obstetrician-gynecologist. 


DR. KEITH P. RUSSELL, Los Angeles, California. I 
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wish to reemphasize the importance of this paper in- 
sofar as what we are now coming to call "principal 
care," instead of primary care, for legislative, econom- 
ic, and third-party reasons. We have been emphasizing 
that we are primary care physicians, but since HEW 
and others do not believe us, the Mendenhall Study on 
physician practice profiles, and others are now using 


the term "principal care." I realize that this is a matter 


of semantics, but an American College of Obstetricians 
and Gynecologists Task Force now dealing with the 
problem of delineating the scope and function of the 
obstetrician-gynecologist of the future is finding it use- 
ful. We must be continually emphasizing and structur- 
ing the concept that we are a specialty which encom- 
passes principal care for women. We are the principal | 
providers of most of the health care for women. The 
term "primary physician" has become somewhat det- 
rimental to us. I emphasize this so as to pull away a bit 
from that term because it means different things to 
different people, to different committees, to different 
organizations, and to other specialties, and, certainly, 
to those agencies dealing with manpower studies. The 
term has also caused problems within our own group, 
that is, the concept of what a primary physician is. As 
Dr. Maharry's report so clearly emphasizes, we serve as 
principal physicians for most women; we are a specialty 
which encompasses the medical and surgical manage- 
ment of diseases of the female reproductive tract, as 
well as the preventive, psychologic, and social aspects of 
such care. The breasts are an important component of . 
the female reproductive system, and of the health con- 
cerns of women. 

DR. PURVIS L. MARTIN, San Diego, California. I 
would like to emphasize one aspect of the problem of 
breast cancer that I do not think has been sufficiently 
emphasized by the essayist or the discussants, namely 


. that most breast cancers are discovered by the patient 


herself, rather than the physician. Usually, in my ex- 


: perience at least, the patient discovers a lump by acci- 


dent. Most of the frightened patients who come to.the: 
office after having discovered'a lump in the breast find, 

too often, that the lump is as much as 3 to 4 cm in 
diameter, which means that it could have been discov- 
ered several months earlier if the woman had been 
doing routine monthly self-examination of the breasts. 

Such examinations are now being done by only about 
20% of women but should be done by all women. In 

San Diego, we are doing something about this through 
a Medical Society committee whose -goal.is to have 
all women perform monthly self-examination of.the 
breasts. Women don't like to do breast selfexamina- 
tions, but we urge doctors to teach them how and we 
use the media to urge women to do this..In my office, 
we use patient handouts. One is a brochure that tells 
the patient how to do the examination and shifts the 
responsibility from the doctor to the patient. The office . 
nurse teaches the self- examination technique, and 
when I see the patient, I double- check her Breasts to 
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find out what she has learned. I believe that nearly 
100% of my patients are now performing montlily 
self-examination of the breasts. 

If I can accomplish this in my office, other doctors 
can also do it. This is one way to further reduce mor- 
tality from bréast cancer. 

Dr. RODNEY T. WEST, Honolulu, Hawaii. Most 
women don’t examine their breasts regularly because 
they forget. So, I have used a little trick to correct that. 
In Honolulu, the sirens are blown every month to test 
them for use in case of tidal waves, enemy attack, and 
so forth. I tel! my patients, "Whenever you hear the 
siren, that’s a reminder to examiné your breasts." I 
think that this is especially good for older patients and 
for the younger hysterectomized patients who are not 
menstruating. 

: I have often wondered why, since we have the hus- 
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bands lend a hand in the delivery room, we don't teach 
them tc do breast examinations on their wives. 

DR. ENRIQUE C. M. DECASTRO, Portland, Oregon. 
This is a great area for paramedical people to work in, 
one that has not been really emphasized. On the basis 
of the findings of Dr. Purvis Martin several years ago, 
we initiated the use of a nurse practitioner for breast 


. examination every 6 months. The patients are ex- 


tremely pleased. As has been stated, patients do not 
want to examine themselves. The nurse examiner does 
an excellent job. Her findings are reconfirmed if indi- 
cated. The patient is seen yearly by her gynecologist for 
a complete examination. 

DR. MAHARRY (Closing). It must be emphasized that 
logically, obstetricians-gynecologists are the physicians 
who should become, and remain, the experts in the 
diagnosis of breast cancer. 


Oral ritodriné maintenance in the treatment of 


preterm labor 


ROBERT K. CREASY, M.D. 
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RUSSELL K. LAROS, Jr., M.D. 
JULIAN T. PARER, M.D., Pu.D. 
JAMES M. ROBERTS, M.D. 


San Francisco, California 


Seventy patients with preterm labor and intact membranes were initially treated with ritodrine 
hydrochloride to delay preterm delivery. Tocolysis beyond 24 hours was achieved in 59 patients. 
Fifty-five of the 59 patients were then placed on either oral ritodrine or placebo as maintenance 
therapy in a rándomized double- blind níanner. If preterm labor recurred, the sequerice of 
intramuscular and then oral treatment was repeated. The number of days gained after initiation of 
intramuscular treatment was similar in both groups (oral ritodrine = 34 days, oral placebo = 36 
days). In those 55 patients receiving oral treatrnent, there. was a smaller number of relapses 
requiring repeat intramuscular treatment in the oral ritodrine group (1.11 in the: ritodrine patient vs. 
2.71 in the placebo patient, p < 0.05), and the mean interval between beginning oral treatment and 
the first relapse; delivery was 5.8 days in the oral placebo group and 25.9 in those receiving oral 
ritodrine (p < 0.05). Cardiovascular side effects, notably materrial tachycardia and palpitations were 
frequen: but well tolerated. The results suggest that oral ritodrine mainteriance will decrease the 
incidence of recurrent preterm labor in patients who have had initial successful tocolysis. (AM. J. 


OBSTET. GYNECOL. 137:212, 1980.) 


PRETERM parturition is the leading cause of neonatal 
morbidity and mortality. Despite significant advances 
in perinatal care that have resulted in improved survival 
and a decrease in late neurologic sequelae, preterm 
‘birth is still associated with up to 85% of nonanomalous 
neonatal deaths and the presence of handicaps in at least 
10 to 30% of the survivors.'~3 Recognition of these prob- 
lems has led to efforts aimed at either prevention of 
preterm labor or inhibition of the process once it has 
begun..Preventive measures, such as bed rest, the use 
-of a pessary; cervical cerclage, and progesterone treat- 
ment, have yet to be convincingly demonstrated to be 
of value ir decreasing the incidence of preterm birth. 
Partly because of our inability to define the patients at 
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risk. of preterm labor, most ‘studies have focused on 
inhibition rather than prevention of preterm labor. 

Beta-adrenergic stimulants have been shown to de- 
press preterm and term uterine contractions.*~® As a 
result, various beta-adrenergic agents, such as feno- 
terol,‘ ritodrine,* salbutamol,’ and terbutaline,” have 
been recommended for the inhibition of preterm 
labor. In the majority of trials, beta-adrenergic drugs 
have been initially administered intravenously for 6 to 
8 hours and.then intramuscularly or subcutaneously 
for a variable period. Patients have then usually been 
placed on oral maintenance up to 36 to 38 weeks of 
gestation, although the need for continued treatment 
has not yet been demonstrated. 

Clinical trials of ritodrine hydrochloride have sug- 
gested that the compound is safe and efficacious in 
delaying preterm birth.* ! The present study was part 
of a Phase III clinical investigation program of rito- 
drine in the United States. The purpose of our investi- 
gation was to determine the efficacy of oral ritodrine* 


*Ritodrine HCl was supplied by Mid-West Research, Inc., 
Columbus, Ohio. 
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in the prevention of recurrent preterm labor once the 
initial episode had been controlled by intramuscular 
ritodrine treatment. B 


Patient selection and methods 


Patients were admitted to the study if all of the fol- 


lowing criteria were met: (1) duration of the pregnancy 
was between 20 and 36 completed weeks of gestation as 
calculated from the last menstrual period and/or mid- 
trimester ultrasonographic examination, (2) presence 
of a live fetus with estimated weight less than 2,500 
grams, (3) membranes were intact, (4) documented 
three or four regularly occurring contractions in a 


20-minute period, (5) documented progression in cer- 


vical effacement and/or dilatation, and (6) informed 
consent obtained. Patients were not entered into the 
trial if any of the following conditions were present: (1) 
abnormal vaginal-bleeding, (2) documented ruptured 
membranes, (3) cervical dilatation greater than 3 to 4 
cm, (4) fever of uterine or unknown origin, (5) eryth- 
roblastosis fetalis, (6) cardiovascular or hypertensive 
disease, (7) active thyroid disease, (8) diabetes mellitus, 
and (9) known drug addiction. The 70 patients admitted 
to the trial were allocated at random, on a double-blind 
basis throughout the study, to one of two treatment 
schedules according to the order of their enrollment. 

Treatment initially consisted of bed rest and external 
fetal and uterine monitoring for at least 20.to 30 min- 
utes, after which all patients received a course of in- 
tramuscular ritodrine in doses of 5 to 10 mg every 2 to 
4 hours. If uterine activity was controlled, the injections 
were continued for 24 hours. In some instances, be- 
cause of excessive uterine contractións, intramuscular 
administration was continued beyond 24 hours. 

If tocolysis was successful, oral treatment was begun 
2 hours after the last injection, with the administration 
every 3 to 4 hours of either ritodrine tables (10 to 20 
mg) or idenücal-appearing placebo tablets. Patents 
were maintained on bed rest during the first 24 hours 
of oral treatment. Ambulation was then begun, and if 
uterine inhibition was satisfactory, the patients were 


discharged. Oral treatment was continued until 37 to 


38 weeks' gestation if there were no untoward effects. 
Treatment was stopped if any of the original criteria 
for exclusion were met. | 

In those patients in whom preterm labor recurred 
during the period of oral treatment the sequence of 
treatment was repeated. This entailed readmission to 
the hospital, a 24-hour course of intramuscular rito- 
drine, and a continuation of oral treatment with the 
originally assigned ritodrine or placebo tablets. 

Maternal blood pressure and maternal and fetal 
heart rates were recorded every 15 to 30 minutes dur- 
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Table I. Comparison of clinical characteristics of the 
oral ritodrine and placebo groups* 


Oral ritodrine | Oral placebo 





(N = 35) (N = 35) 
Age (yr) 254+0.8 26.0 € 0.9 
Gravidity 2.4 + 0.2 2.6 + 0.3 
Parity 0.8 + 0.2 LL +0.2 
Gestational age (wk) 30.3 + 0.6 30.7+ 0.6 
Cervical dilatation (cm) 1.5 + 0.2 1.8 + 0.2 
Cervical effacement (96) 54.0 +40 56.02 4.0 
Contractions per 20 min (No.) 6520.5 6.10.5 


*Values are means + SEM. Differences between the various 
characteristics are not statistically significant. 


Table II. Results of intramuscular ritodrine and oral 
ritodrine or placebo in the treatment of preterm labor 












Delivery delay 
Within | 1-7 | 8-14 | >14 days 
24 hr | days | days | «36 wk | 36 wk 
Ritodrine IM + oral 6 6 l 4 18 
ritodrine 
(N = 35) 
Ritodrine IM + oral 4 6 5 2 17 
placebo (N = 34) 
Totals (N = 69) 10 12 5: * 6 35 


ing the first 4 hours, then hourly during parenteral 
therapy, and every 4 hours during initial oral treat- 
ment. At birth, Apgar scores were determined at 1 and 
5 minutes of age, and gestational age was assessed by 
physical and neurologic examination. Infants are cur- 
rently being followed for 5 years in a special follow-up 
clinic. . | 

Student's unpaired t test, chi square analysis, and the 
Wilcoxon test were used for comparisons between the 
oral ritodrine and placebo groups. 


Results 


A comparison of the clinical characteristics of the 
oral ritodrine (OR) and placebo (OP) groups at the 
time of entry into the trial is shown in Table I. Also, 
there were four patients in the OR group and five in 
the OP group who had cervical cerclages placed early 
in the gestation, and four patients in the OR group and 
two in the OP group who had been treated unsuccess- 
fully with intravenous ethanol prior to transfer and 
admission to the study. There was one twin gestation in 
the OR group and four in the OP group. 

The results of combined mtramuscular and oral 
treatment regimens in prolonging pregnancy are shown 
in Table II. One patient in the OP group left the hospi- 
tal 6 hours after therapy was begun, was lost to follow- 
up, and, therefore, is not included in the results. Deliv- 
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Table III. Comparison of oral ritodrine and ‘oral 
placebo and the need for repeat parenteral 
ritodrine (per patient) 


Oral ritodrine Oral placebo 
(N = 27) (N = 28) P 


Number of relapses 1.11 2.71. <0.005 
treated with re- 
peat IM ritodrine eae 

Interval from start 25.9 5.8 «0.005 


of oral treatment 
' to first relapse or 
delivery (days) 





*Values are means. P value by Wilcoxin test. 


t 


ery occurred within 24 hours in 10 patients (14%). A 
total of 35/69 patients were delivered after 36 weeks of 


pregnancy. There were no statistically significant dif- 


ferences between the two groups either in the mean 


(+standard error of the mean) duration of pregnancy 1 In. 


weeks at the time of delivery (OR = 36 + 0.7 vs. OP = 
36 + 0.8) or in the number of days gained after initia- 
tion of treatment (OR = 34.1, + 5 vs. OP = 34.6 + 5). 

Of the 59 patients who were undelivered after 24 


hours of intramuscular treatment, 55 were placed on 


oral treatment. The other four patients were continued 
on intramuscular treatment because of excessive uter- 
ine activity. In those patients who were placed on oral 


treatment, there was a significantly greater number of | 


recurrent preterm labors, necessitating repeat par- 


enteral therapy in the OP group than in the OR group © 


(Table III). The mean interval between beginning oral 
treatment and the.first relapse or delivery was 5.8 days 
in the OP group and 25.9 days in the OR group (p + 
0.05—Wilcoxin). Exclusion of patients with circum- 
stances that might affect the outcome of treatment, 


such as twins, cervical cerclages, abdominal operation, 


and prestudy tocolysis, left 17 patients in the OR group 
and 19 in the OP group. In these specific 36 patients, 
the mean number of days gained in.both groups was 
47. 'The mean number of relapses per patient was 1.0 
in the OR group and 2.4 in the OP group (p + 
0.02— Wilcoxin); the mean interval between beginning 
oral treatment and the first relapse/delivery was 5.4 
days in the OP group and 31.9 days in the OR group 
(p + 0.008— Wilcoxin). 

No significant differences were found in thé clinical 
characteristics of the neonates (Table IV). The. five 
perinatal deaths are summarized in Table V. Postmor- 
tem examination did not indicate that any one of the 
deaths was drug related. 

Side-effects of treatment were common but not seri- 
ous clinically. Maternal tachycardia was always present 
with intramuscular ritodrine, increasing significantly 


\ 4 f ' 
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Table IV. Comparison of neonates from the oral 
ritodrine and placebo groups 


Apgar 1 min 6.1 + 0.5 6.9 + 0.4 
Apgar 5 min 7.5+ 0.4 8.2 + 0.3 
Weight (grams) 2,501 + 197 2,527 + 145 
Head ‘circumference (cm) 32 +05 32 + 0.5 
Crown-heel (cm) 47 * 0.9 47+ 0.7 
Male* 25 21 
Female* 11 17 
Respiratory distress syn- 6 ` 6 
drome (No.) 





Values are totals (*) or means + SEM. 


from a mean pretreatment value of 88+ 2 bpm to a 
mean maximal rate of 125 + 2 bpm (p < 0.05). The 
mean maximal systolic arterial blood pressure in- 
creased significantly from 112 2 to 126+ 3 mm Hg 
(p « 0.06), and the mean. minimal diastolic pressure 
decreased from 68 + 2 to 45 + 2 mm Hg (p « 0.05) 
during intramuscular, treatment. Changes in arterial 
pressure did not cause significant symptoms nor did 
they necessitate a decrease in the dose of drug being 
administered. The cardiovascular responses during 
OR or OP are summarized in. Table VI. Statistically 
significant differences were seen in greater increases in 
maternal heart rate, mean maximal systolic and dia- 
stolic arterial blood pressures, and fetal heart rate dur- 


ing oral administration of ritodrine. 


Palpitations and flushing were present in 80% of the 
patients during intramuscular ritodrine, in 50% during 
oral ritodrine, and in 33% during oral placebo treat- 
ment. Nausea and vomiting were present in 8% of pa-. 
tients, usually during only the first few hours of par- 
enteral ritodrine treatment. Headaches also occurred 
in 8% of patients during intramuscular ritodrine 
treatment. Discontinuation of medication because of 
undesirable side effects occurred in three patients for 
the following reasons: postoperative ileus, “psycho- 
somatic” condition, and a maculopapular rash. No sig- 
nificant changes were observed in hemoglobin, white 
blood cell count, or blood urea nitrogen. l 


Comment 


There appears to be little doubt that beta-adrenergic 
drugs, one of which is ritodrine, are capable of inhibi- 
tion of uterine activity. Despite numerous encouraging 
reports concerning the clinical effectiveness of these 
drugs in the treatment of preterm labor, there are few 
studies that demonstrate an actual decrease in the inci- 
dence of preterm births.'? There are, however, reports 
of successful ritodrine treatment when: success is * 
defined as delay of preterm delivery by. 3 or more 
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Table V. Perinatal mortality 






Patient 
No. 


1107  Ritodrine 1.680 34.1 
1127 Placebo M 1.360 29.1 
1130 Ritodrine. M 540 24.2 
1134 Placebo M 750 26.7 
1137 Ritodrine M 1.090 27.7 
days.* !^ !? A delay of one week may be of value in 


regard to survival of the neonate, particularly in the 
critical gestational range of 25 to 32 weeks, and a delay 
of 24 hours may be beneficial if the time gained is used 
for glucocorticoid therapy in the mother to induce 
maturation of the fetal lungs.'4 In the current study, 
preterm delivery was delayed in 8696 of the patents for 
over 24' hours, and beyond 36 weeks of gestation in 
5096 of the patients. These findings are comparable to 
those of most other reports on trials of intravenously 
administered ritodrine,® !% !* ?? but in conflict with the 
findings in one recent study! in which 43% of the pa- 
tients treated were delivered of infants within 24 hours. 
Since the use of intramuscular ritodrine in our trial was 
not controlled, no conclusions can be drawn with re- 
gard to the efficacy of intramuscular treatment. These 
results, however, lend support to: an intramuscular 
approach to the initial use of ritodrine rather than the 
intravenous route wherein errors in monitoring of the 
constant infusion of a beta-adrenergic drug could po- 
tentially lead to serious cardiovascular pathologic con- 
ditions. | 
The specific aim of this trial was to determine 


whether continuation of oral ritodrine treatment, after- 


initial control of preterm labor, was safe and beneficial 
to the patient and her fetus/neonate. The comparabil- 
ity of the two oral treatment groups upon entry into the 
trial was good. The oral ritodrine and oral placebo reg- 
imens were equally effective in postponing delivery, 
when one considers either the entire population or the 
select group in which factors were excluded that could 
have affected treatment outcome. This comparable ef- 
fectiveness is not surprising since both groups received 
a repetition of intramuscular ritodrine treatment for 
recurrence of preterm labor before resumption of 
either oral ritodrine or placebo. Insofar as intramus- 
cular ritodrine administration is effective, a similar 
postponement of delivery would be expected for both 
treatment groups. However, in the oral ritodrine 


Oral TEM Duration. of Age at-death 
treatment (grams) pregnancy ( wk). (days) 
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Trisomy-18, patent ductus, 
intracranial hemorrhage 
15 Respiratory distress syndrome, 
intracranial hemorrhage, 
patent ductus 


Stillborn Chorioamnionitis, immaturity 
I Respiratory distress syndrome 
19 - Respiratory distress syndrome," 


intracranial hemorrhage, 
patent ductus 


Table VI. Maternal and fetal cardiovascular responses 
during the first oral treatment 


Pretreatment Placebo 


Mean maximal maternal 88 + 2 116-3 104 + 2* 
heart rate (beats/min) 

Mean maximal maternal 
systolic blood pres- 
sure (mm Hg) 

Mean minimal maternal 
systolic blood pres- 
sure (mm Hg) 

Mean maximal maternal 
diastolic blood pres- 
sure (mm Hg) 

Mean minimal maternal 
diastolic blood pres- 
sure (mm Hg) 

Mean maximal fetal 143 + 
heart rate (beats/min) 


111-2 195+3 116+ 3* 


lll+2 9+3 039722 


68+2 78+2 70+ 


68 + 2 Slee 02x29 


162-2 155+ 2* 
Values are means + SEM. 
*P < 0.05 as compared to ritodrine. 


group the postponement was achieved with signi- 
ficantly fewer treated relapses. Moreover, the interval 
between the initiation of oral therapy and the first 
treated relapse or delivery, whichever occurred first, 
was four to six times longer in the ritodrine group. | 
. Before long-term use of an oral beta-adrenergic 
drug can be advocated, the safety factors must be con- 
sidered. The present investigation has confirmed the 
findings of other reports that a significant tachycardia 
occurs with parenteral ritodrine treatment in the ab- 
sence of clinically significant systemic arterial maternal 
hypotension.® ' 13 15. 16 The oral dose of ritodrine 
used in the present study was two to three times larger 
than that employed by others, and although significant 
maternal and fetal tachycardia was noted, the elevation 
in pulse rates was not extreme. It may well be necessary 
to observe maternal tachycardia in order for there to.be 
a physiologic uterine inhibitory effect. Studies with un- 
successful outcome that were directed toward preven- 
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tion of preterm labor in twin gestations have, used low 
doses of beta-adrenergic agents which have not caused 
a significant rise in maternal heart rate.'’ 

The lack of significant adverse effects on the fetus 
and neonate is encouraging. It will be necessary, how- 
ever, to await the conclusions of our 5-year follow-up 
studies. The occurrence of equal numbers of cases of 
respiratory distress syndrome in both groups does not 


support the tnesis that ritodrine: deeds the inci- ` 


dence of this disease.!? 
These results are the first to show that a maintenance 
program of continued oral beta-adrenergic treatment, 


May 15, 1980 
È , Am. J. Obstet. Gynecol. 


subsequent to initial successful inhibition of preterm 
labor, will decrease the incidence of relapses. Although 
the studies have not proved that oral maintenance will 
decrease the incidence of preterm birth, because of 
repetition of parenteral treatment in both groups, they 
do show that such an approach will decrease the need 
for repetitive hospitalization, thus improving the over- 
all quality of life for the remainder of the pregnancy. 


We wish to acknowledge the assistance of the obstet- 
rics resident and nursing staffs of the University of 
California, San Francisco, for their numerous and fre- 
quent observations, which made this study possible. 
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Discussion 


DR. ENRIQUE C. M. DECASTRO, Pornim, Oregon. 
Creasý and associates have demonstrated with this 
study the possible value of oral ritodrine in the man- 
agement of preterm labor. 

In the early 1960s, Caldeyro-Barcia, while address- 
ing the Oregon State Gynecological Society, discussed 
inhibiting labor as a temporary measure in cases of 
fetal distress. The ability to do this successfully was a 
revelation to his audience, since drugs with this capa- 
bility were not yet avåilable in this country. 

Since these early beginnings, investigators in Europe, 
and more recently in the United States, are studying 
various types of labor inhibitors. Some examples are: 
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ethanol, beta-adrenergic receptor stimulants (rito- 
drine, terbutaline, salbutamol, etc.), prostaglandin syn- 
thesis inhibitors, calcium antagonists (nifedipine), and 
magnesium sulfate. 

Ethanol, the drug with which many of us are famil- 
iar, has unpleasant side effects. 

The beta-mimetic drugs affect 8,- and -receptors 
to various degrees, and therefore produce a myriad of 
distressing symptoms. Ritodrine is a safe uterus- 
relaxing agent; however, its activity is not specific or 
potent enough to reverse all cases of preterm labor. 

Evidence exists that prostaglandin is involved in the 
pathogenesis of preterm labor, and that uterine con- 
tracture may be partially or completely stopped by the 
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administration of prostaglandin synthesis inhibitors 
(PGSI); however, potential hazards to the fetus have 
been observed with its use, the most serious being the 
premature closure of the ductus arteriosus. 

Magnesium sulfate, a drug much more familiar to 
many of us because of its use in the treatment of tox- 
emia, is now being investigated for use in mens 
preterm labor. 

At the University of Oregon Health Sciences Center, 
we are investigating the use of terbutaline as a. labor: 
inhibiting agent. Terbutaline, a more “selective” Bg re- 
ceptor stimulator, inhibits uterine activity at term, even 
during the second stage.' A detailed report of these 
findings will be presented soon by Dr. Pau] Kirk, of the 
Department of Obstetrics and. Gynecology? Ter- 
butaline has proved to be more effective than ritodrine 
while possessing less distressing side effects. 

The diagnosis of labor is initially a diagnosis by the 
patient, a truly unique situation in clinical medicine. 
Therefore, it is not surprising that some studies indi- 
cate that 75% of the patients presenting in premature 
labor are not in labor, and that if treatment were given, 


statistics would be biased. Dr. Creasy and associates are , 


basing much of their statistical results on patients stud- 
ied for only 20 to 30 minutes prior to making the diag- 
nosis of preterm labor. It is possible that some of the 
patients treated were not actually in labor. In West 
Germany, with 600,000 deliveries reportéd per year, 
one million ampules of ritodrine and six million tablets 
of ritodrine were used in 1977.! I would likewise ques- 
tion the need for this quantity of drug use. I believe 
that bedrest must still be considered to be the cor- 
nerstone of treatment for premature labor.? During 
the first 24 hours of ritodrine treatment, Dr. Creasy 
and associátes patients were placed at bed rest. The 
influence of bedrest on inhibiting premature labor 
must not be overlooked. Other variations influencing 
studies of this nature are the.degree of cervical dilata- 
tion, whether the patient is multigravid or primigravid, 
how many vaginal examinations were performed, etc. 
Be that as it may, the present study has demonstrated 
the possible effectiveness of oral ritodrine treatment in 
the management of preterm labor; that the use of oral 
ritodrine may decrease the need of repetitive hospital- 
ization ànd its subsequent cost is to be commended. 

I have three questions for Dr. Creasy and his co- 
workers. First, would you use ritodrine in the man- 
agement of premature rupture of the membranes, and, 
if so, for what length.of time? Second, have you ever 
‘combined tocolytic agents in those cases not respond- 
ing to a single agent? Third, what has been your expe- 
rience in inhibiting labor in the patient who is 26 to 28 
weeks’ gestational age, since it would seem imperative 
and of greater consequence that this individual be al- 
lowed to give the fetus maximal intrauterine life, as 
compared to the patient who is 32 to 34 weeks’ gesta- 
tional age. 
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DR. WILLIAM J. DIGNAM, Los Angeles, California. 
This is a carefully performed and very interesting 
study. However, their report does omit a number of 
very interesting details and, therefore, leaves us with a 
number of unanswered questions. 

They refer to the patients who had had previous 
cervical cerclages or intravenous alcohol, as well as 
those who had twin gestations. Although the inclusion 
of these patients in the study did not change the level of 
significance of the difference in the number of relapses 
after the initial course of treatment, it would have been 
interesting to see what effect the exclusion of these 
patients would have had on the figures in Table 1I. We 
know that exclusion of them does not result in any 
difference in additional days of gestation gained, be- 


cause that figure was 47 days for both groups of pa- 


tients, but since the figures for the all-inclusive groups 
show 34.1 + 5 and 35.6 + 5 added days of gestation, 
the number being delivered of infants at each interval 
in the more restricted group would have been of 
interest. | 

In studies of the effect of drugs in inhibiting labor, 
one must be careful to avoid rigid extremes. There are 
those who think that there is no convincing evidence 
that any of these drugs has been proved to be effective, 
and that use of them is not warranted until that proof is 
forthcoming. On the other hand, there are enthusiasts 
who are criticized for two liberal a use of these drugs, 
so that it is even said that they are treating patients with 
uterine contractions when, in fact, these patients were 
never in labor. 

For patients who are shown to have a significant 
number of contractions, the present authors accept 
cervical effacement as evidence of labor. I question the 
validity of that designation since the mean values for 
cervical effacement were 54 + 4% and 56 + 4% in the 
two groups of patients, and these were patients with a 
mean parity of 0.8 + 0.2 and 1.1 + 0.2 who might be 
expected to have some cervical effacement normally. 
Although the use of mean values is helpful for making 
statistical evaluations, the ranges would be of great in- 
terest in these groups of patients for whom the mean 
amounts of cervical effacement and cervical dilatation 
were so low. In this regard, I am interested to know the 
status of the cervix at the time of relapses of contrac- 
tions: Was further effacement and/or dilatation of the 
cervix required before repeat therapy was carried out? 
If so, it seems to me that very slight changes were de- 
tected since some of these patients had a number of 
relapses, and the authors stipulate that treatment was 
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stopped if cervical dilatation exceeded 3 or 4 centi- 
meters. 

Similarly, it is difficult to interpret the effects on de- 
livery delay portrayed in Table II without knowing the 
duration of gestation in each patient on entry into the 
study. Thus, if those who were delivered of infants 
within a short interval after the initiation of the study 
were patients with more advanced gestations on entry 
into the study, they might be expected to be delivered 
of infants after only a short interval. 

The authors indicate that they cannot draw. any « con- 


clusions in regard to intramuscular treatment with 


ritodrine because they did not have a control group of 
patients who had not been given ritodrine, but I believe 
that until the usefulness. of ritodrine or some other 
tocolytic agent is clearly established, the authors’ 
further conclusion is not warranted. That is, they go on 
to say that tbe use of oral ritodrine will decrease the 
need for repetitive hospitalization. It is, of course, man- 
ifest that, if the use of ritodrine intramuscularly or in- 
travenously, or the use of other tocolytic agents, is not 


of value in arresting preterm labor, then it would be 


unnecessary to hospitalize patients to administer these 
agents. 

The authors suggest that there is one study (Lauer- 
sen, N. H., et al: Inhibition of premature labor: A 
multicenter comparison of ritodrine and ethanol, AM. 


J. Osster. GvxEcor. 127:837, 1977) that shows an dc- ` 


tual decrease in the incidence of preterm births, but 
several other studies do not confirm these findings. I 
think that we must insist on evidence of this clear-cut 
nature before accepting the conclusion that -these 
agents are useful. Studies which purport to show that 
preterm delivery has been postponed for a few days are 
subject to the criticism that suitable controls cannot be 
established, and if postponement for a week or more is 
possible, then inevitably the use of these agents must 
have an effect upon the incidence of preterm delivery. 

DR. ROBERT C. GOODLIN, Omaha, Nebraska. In 
their abstract, Dr. Creasy and associates referred to this 
as a double-blind study, and yet they went on to dé- 
scribe all the well-known cardiovascular effects of this 
medication. I would submit that all these women prob- 
ably knew whether they were on the placebo or medi- 
cation. I just wonder how he avoided the situation 
when a woman wasn't readmitted because she was sus- 
pected of taking the medication because of her symp- 
toms, as opposed to when she was on the placebo. 

DR. Boyp C. QUINT, Seattle, Washington. One step 
further, if we are successful in preventing premature 
labor, are we accomplishing something good? There 


are those who are concerned that the placenta that al-. 


lows the patient to go into labor prematurely is signal- 
ing that it is not functioning very well, and if we are 
dealing with viable babies, is that baby better off in 
utero or in being delivered. I would like to ask Dr. 
Creasy and his co-workers whether there was any evi- 


May 15, 1980 
Am. J. Obstet. Gynecol. 


dence of placental aurane in those patients in 
whom delay was successful. Were the Apgar scores of 
babies born to those pregnancies any different from 
the scores of babies born of general-population pa- 
tients not so treated at the same weeks of gestation? . 

Dr. CREASY (Closing). Dr. deCastro, although I 
stated that in regard to the protocol we had to observe 
patients for 20 to 30 minutes, some patients were ob- 
served for as long as a week before institution of ther- 
apy..And unless we had documentation of cervical 
change, they were not admitted to the study. And, in- 
deed, we had some patients during this period of time 
who were contracting at 2-minute intervals for as long 
as a week. Treatment in these cases was bedrest only, 
which occasionally led to cessation of the contractions. 
Unless these patients did hàve documentation of cervi- 
cal change, they were riot admitted to the study. 

In regard to the side effects of terbutaline and ritod- 
rine, I'm sure. that you are aware of recent reports of 
the occurrence of pulmonary edema in some 
women--particularly in concert with maternal bé- 
tamethasone therapy for fetal lung maturation; We 
had no evidence of any clinical pulmonary edema in 
our studies of ritodrine, but since using terbutaline, 
which is the drug that we currently use, we have had 
three cases of pulmonary edema in the past 4 months. 


.. We never had any evidence of pulmonary edema when 


we were using isoxsuprine. 

In regard to your question about whetlier we use 
these agents with premature rupture of the mem- 
branes, the overall answer is that, yes we do most of the 
time, for a period of 24 hours. Our particular philoso- - 
phy at the University of California in San Francisco is 
that we do believe.in advocating the use of maternal 
corticosteroid therapy. If no evidence of infection is 
present with the ruptured membranes, our position is 
that we are willing to put these women on tocolytic 
agents, such as ritodrine or terbutaline, which is what 
we' are currently using, for a period of 24 hours. Wé 
will not use any tocolytic agents if thére is no uterine 
activity. However, as soon as there is a minimal amount 
of uterine activity, we will start the drug for 24 hours; 
we proceed thus partly because we hop pe to decrease the 
incidence of ascending i infection, which rises once uter- 
ine activity begins. We do not combine beta-adrenergic 
therapy. Occasionally, we have switched in a. patient 
from terbutaline to isoxsuprine when we had not been 
getting a good result with one and had doubts with the 
other. 

In regard to the 26-28 week pr E I cannot tell 
you off the top of my head what our results are in that 
particular group. We have a program designed for the 
early detection of preterm labor, run by a nurse in a 
special clinic using a mathematical prediction scheme. 
We tend. to have patients arrive fairly early in the 
course of their preterm labor. One of my problems, 
actually, gets báck to the issue that you alluded to, 
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which is that the residents frequently want to treat 
these patients just because of uterine-contractions. I am 
in thorough agreement with you and I do not think 


that that should be done unless there 1s some better 


documentation that the diagnosis is correct. 

Dr. Dignam, m reply to your question about cervical 
effacement and cervical dilatation, there were some 
patients who were 3 cm dilated but uneffaced and 
other patients who were 100% effaced and not dilated. 
There seemed to be no significant difference between 
the two groups. In regard to retreatment, we found 
that, with adequate control of uterine activity, there is 
actually a reforming of the cervix in a number of pa- 
tients. However, once the contractions begin again, that 
cervix will quickly go back to its original “worse” 
category. | | 


In regard to the excluded patients who had twins or- 


cervical cerclages, or other excluding factors, they seem 
to be evenly distributed between the two groups: those 
who did progress further with their pregnancies and 
those who did not. 

Dr. Goodlin has raised the question about what is, I 
think, the biggest problem in dealing with studies of 
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oral beta-adrenergic versus oral placebo trials. One of . 
the fortunate aspects of our trial was that we did see 
palpitations and flushing in 50% of patients on oral 
ritodrine and in 35% of the patients on oral placebo. I, 
myself, could not honestly tell which patients were re- 
ceiving which drug, and was really rather surprised 
when I finally broke the code at the end of the series of 
70 patients to find out which patients actually had been 
receiving ritodrine. | 

In regard to Dr. Quint's question on neonatal out- 
come in this trial, there were no significant differences 
between the neonates who were delivered from moth- 
ers receiving the placebo and those from mothers re- 
ceiving the oral ritodrine. However, they all received 
some intramuscular drug. We cannot discern any sig- 
nificant difference between the two groups of patients 
included in the entire trial and any other patients who 
were being delivered at similar gestational ages, in re- 
gard to any of the factors that you have outlined. A 
surprising thing was that we did not see any decrease in 
the incidence of respiratory distress, which has been 
reported to be decreased with the use of these agents 
alcne. 


Diethylstilbestrol-exposed monozygotic twins 
discordant for cervicovaginal clear cell 


adenocarcinoma 


EUGENE C. SANDBERG, M.D. 
Stanford, California 
JOE C. CHRISTIAN, PH.D., M.D. 


Indianapolis, Indiana 


Monozygotic, 17-year-old, female twins exposed to diethyistilbestrol (DES) in utero and discordant 
for cervicovaginal clear cell adenocarcinoma are reported. Benign teratologic changes were 
present in both. The twin with cancer was treated by extensive operation and postoperative 
irradiation. No tumor has appeared in either twin in the 4 years subsequent to therapy. Discordance 
for cervicovaginal clear cell adenocarcinoma in this situation suggests that factors other than 
embryonic exposure to DES, extrauterine in location and nongenetic in character, were operative in 
tumorigenesis. The twins were compared in regard to lifetime radiation exposure and evidence of 
previous viral disease. The only substantial difference was an elevated titer of antibody in the twin 
with cancer to the capsid antigen of the Epstein-Barr virus, a herpesvirus with oncogenic capability. 


(AM. J. OBsTET. GYNECOL. 137:220, 1980.) 


IN 1971, Herbst and associates! reported the associa- 
tion of primary clear cell adenocarcinoma of the vagina 
with prenatal exposure to diethylstilbestrol (DES). 
Since that time, 389 young women with clear cell ade- 
nocarcinoma of the vagina (and/or cervix) have been 
reported to the Registry established to record such 
cases.? Exposure in utero to DES or one of its conge- 
ners (hexestrol or dienestrol) has been verified in two 
thirds of those whose mothers' prenatal records were 
available for review. Despite the obvious association, 
. the basis for the development of this cancer remains 
obscure. Of interest and possible etiologic significance 
is the following report of the appearance of cervicovag- 
inal clear cell adenocarcinoma in only one of a geneti- 
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cally identical pair of twins simultaneously exposed to 
DES in utero. 


Case presentation 


The twin sisters who are the subject of this report 
had always been assumed to be identical, but their 
zygosity had never been determined. Evaluation dem- 
onstrated that the twins were identical for 22 genetic 
marker systems including tissue antigens (Table I). The 
parental genotypes revealed an opportunity for segre- 
gation at eleven of these loci. The twins exhibited nor- 
mal female karyotypes, and no ‘differences were ob- 


‘served in marker chromosomes following Q, C, and 


G-11 banding. The twins were deemed to be monozy- 
gotic since it would be extremely rare (p < 0.005) for 
dizygotic twins to possess this degree of uniformity. 
Dermatoglyphic analysis also favored monozygosity 
(p < 0.1). 

During her pregnancy with the twins, Mrs. T was 
hospitalized with the diagnosis of threatened abortion 
13% weeks after the initiation of her last menstrual 
period. The hospital records indicate that she received 
DES orally (25 mg three times a day) and progesterone 
intramuscularly (100 mg per day) throughout her 
7-day hospitalization. Upon dismissal, she was in- 
structed to remain at bedrest and maintain the oral 
dosage of DES for one week. She complied with these 
instructions but is uncertain whether she continued to 
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Table I. Results of examinations for genetic markers 
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Blood group antigens 


ABO*Tt O/O 
Rhesus*t CDe/ce 
MNS*1t MS/Ns 
Kell*t K/k 
Duffy*1t | Fy^/Fy^ 
Kidd*t JK*/JK* 
p,* P 
Xgt Xg(a+) 


Tissue antigens 
Human leukocyte antigens (HLA) 
Enzyme markers 


A2,B13/AW33,B14 


Acid phosphatase* A/B 
Adenosine deaminase* t 1/1 
Adenylate kinase* 1/1 
Esterase Dt 1/1 
Glyoxalase-1I7 2/1 
Phosphoglucomutase* 2/1 
6-Phosphogluconate dehydrogenase * A/A 
Salivary amylase * A/A 
Urinary amylase * A/A 
Serum protein groups 

Gc* 1/1 
Haptoglobin * t 1/1 
Properdin factor Bt S/S 
Transferrin* C/C 


O/O A/O O/O 
CDe/ce cDE/ce CDe/ce 
MS/Ns MS/Ns Ns/Ns 

K/k K/k k/k 
Fy^/Fy^ Fy*/Fy^ Fy^/Fy^ 

JK*/JK* JK*/JK* JK?/]K* 
P P P 
Xg(a-*) Xg(at+) Xg(at) 


A2.BI3/AW33,Bl4 A3,BW35/AW33,B14 — A2,B13/A1,B8 


A/B A/B B/B 
1/1 1/1 1/1 
1/1 1/1 1/1 
1/1 1/1 1/1 
2/1 2/1 2/1 
2/1 2/1 1/1 
A/A A/A A/A 
A/A A/A A/A 
A/A A/A A/A 
1/1 2/1 2/1 
1/1 2/1 2/1 
S/S S/F S/S 
C/C C/C C/C 





*Performed in the laboratory of the Department of Medical Genetics, Indiana University School of Medicine. 


1 Performed in the laboratory of Howard M. Cann, M.D., Departments of Pediatrics and Genetics, Stanford University School 


of Medicine. 


Performed in the laboratory of Rose O. Payne, Ph.D., Department of Medicine, Stanford University School of Medicine. 


take DES beyond that time. Her physician's office re- 
cords are unavailable. 

Seventeen years and nine months after the twins 
were born (July, 1975), one of them (P. T.)—a white, 
unmarried, nulligravid high school student—was ad- 
mitted to the Stanford University Hospital. A vaginal 
examination that had been performed elsewhere a few 
days earlier because of a 4-month history of inter- 
menstrual bleeding revealed a vaginal mass; this mass 
was biopsied and examined histologically, with a diag- 
nosis of clear cell adenocarcinoma (Figs. 1 and 2). The 
patient was a virgin and had not ingested hormones of 
any kind. Menses had been normal since age 12 and 
her medical history was unremarkable. 

General physical examination revealed no abnormal 
findings. Pelvic examination demonstrated a mass of 
soft friable tissue (3 or 4 cm in diameter) that filled the 
vaginal vault. This mass was initially considered to be 
restricted to the cervix but later was seen to involve the 
adjacent wall of the vagina as well. Numerous nodules 
(1 or 2 mm in diameter) were present beneath the mu- 
cosa throughout the right posterior quadrant of the 
lower third of the vagina. Additionally, several larger 
nodules (4 or 5 mm in diameter) were observed on the 
left wall of the vagina at the junction of the upper and 
lower halves. The uterine fundus was anteflexed and 


normal in size and contour. The parametrial tissues and 
the uterosacral ligaments were free of induration and 
nodularity. No adnexal masses were palpable. 

Findings by cystoscopy, sigmoidoscopy, chest x-ray 
film, roentgenologic bone survey, barium enema, and 
pelvic lymphangiography, as well as by study of the 
blood and urine, were normal. Findings by intravenous 
pyelography were also normal, except for the presence 
of a bifid right renal pelvis. There was no evidence of 
obstruction of the urinary tract. 

A radical abdominal hysterectomy, bilateral pelvic 
lymphadenectomy, and partial vaginectomy were per- 
formed. Tubes and ovaries were retained bilaterally. 
Before the procedure was begun, one of the nodules 
was excised from the left wall of the vagina to evaluate 
the possibility of metastatic disease. Examination of the 
frozen secton revealed benign cystic adenosis. There 
were no complications during the operation or the re- 
covery period. The patient was dismissed on the ninth 
postoperative day. 3 

Examination of the surgical specimen (Fig. 3) re- 
vealed that the tumor involved the exocervix and 2 or 3 
cm of the immediately adjacent left anterior wall of the 
vagina. No tumor was detected in the endocervical 
canal, uterine body, parametrial tissues, or excised 
lymph nodes. However, malignant cells were observed 
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Fig. 1. Histologic section from vaginal biopsy from P. T. Numerous dilated glands are seen in a loose 
stroma infiltrated by chronic inflammatory cells. The glands are lined by a single layer of malignant 
and apparently naked nuclei typical of "hobnail" cells. (Hematoxylin and eosin. x 120.) 


in close proximity to the margin of the incision in the 
vagina. Multiple foci of benign occult and cystic 
adenosis were present in the uninvolved areas of ex- 
cised vaginal tissue. 


Because of the proximity of tumor cells to the line of 


vaginal resection, 6,000 rads of external irradiation 
were directed over 49 days to a 5 by 9 cm field centered 
on the apex of the remaining vagina. The irradiation 
was delivered by a 4 million electron-volts linear ac- 
celerator by means of a rotational (270-degree arc) 
technique. 

Approximately 11 weeks after completion of radio- 
therapy, examination by barium enema demonstrated 
compression of the sigmoid colon by a moderately 
mobile, extrinsic mass. At laparotomy (February, 1976), 
a cyst 4 cm in diameter was found to overlie the left 
iliopsoas muscle near, but not involving, the left ovary. 
There was no evidence of intra-abdominal tumor, and 
the liver and para-aortic nodes were normal to palpa- 
tion. The cyst was excised and found histologically to 
consist of a collagenous wall lined by compressed, un- 
identifiable cells that showed no atypia. The patient's 
recovery was uneventful. 

With the exception of minor sequelae from the 
radiation therapy, the patient subsequently has been 


asymptomatic and has shown no evidence of recurrent 
neoplasia. 

Shortly after discovery of the clear cell adenocarci- 
noma described above, the patient's twin sister (K. T.) 
had her first pelvic examination. She was a 17-year-old, 
white, unmarried, nulligravid high school student, a 
virgin who had experienced normal menstrual cycles 
since age 12, and had used neither oral contraceptives 
nor other hormonal agents. 

Physical examination at the Stanford Stilbestrol Clin- 
ic (August, 1975) produced findings that were within 
normal limits, with the exception of the cervix and va- 
gina. A periorificial circular sulcus characteristic of the 
type I cervix? was observed (Fig. 4). Other benign signs 
included a smooth anterior cervical protuberance and a 
band of vaginal surface adenosis, 1 to 3 cm in width, 
that completely encircled the exocervix at the cer- 
vicovaginal junction. There was no nodularity in the 
vaginal wall, and none of the other cervical or vaginal 
changes described in patients exposed to DES in utero 
was present. The exocervix and the adjacent vaginal 
surface adenosis failed to stain with Lugol's solution, 
but all other surfaces stained deeply. The uterine fun- 
dus and adnexa were normal to palpation. A cytologic 
smear showed only normal cells. K. T. subsequently has 
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Fig. 2. Different area of same tumor as in Fig. 1, showing tubulocystic pattern consistent with clear 
cell adenocarcinoma. Elongated structures are seen which contain numerous round and polyhedral 
cells with malignant nuclei. The cytoplasm is variously foamy, vacuolated, or absent. (Hematoxylin 


and eosin. x 192.) 


been examined at 6-months intervals. Cytologic smears 
have continued to show a normal condition, and there 
has been no change in the physical findings. 

The twin with the tumor was the heavier twin at birth 
and was also the firstborn. P. T. weighed 1,897 grams 
(4 pounds 3 ounces), whereas K. T. weighed 1,472 
grams (3 pounds 4 ounces). Each was delivered vagi- 
nally without complication, P. T. by vertex presentation 
and K. T. by breech presentation. 


Interpretation and further study 


If these genetically identical twins are presumed to 
have shared the same embryonic environment and the 
same temporal and quantitative prenatal exposure to 
DES, the fact that cervicovaginal clear cell adenocarci- 
noma developed in only one suggests that nongenetic 
factors predominated in the origination of it, and also 
that these factors, environmental in nature, most likely 
were extrauterine in location. The existence of a ge- 
netic predisposition to cancer or a susceptibility to 
tumor formation induced by exposure to DES cannot 
be ruled out. However, if operative, such a predisposi- 
tion or susceptibility would appear to be, at most, a 


contributing co-factor. Postnatal environmental factors 
have not yet been linked with this malignancy, but in 
the case of certain other malignancies, mutagens, such 
as X-rays, viruses, and chemicals, have been shown to be 
capable of inducing tumor growth.‘ With this in mind, 
an assessment of the exposure of the twins to these 
potential mutagens was undertaken. It was impossible 
to determine the extent of the contact of the twins with 
environmental chemicals but the lifetime radiologic 
exposure of each was calculated, and titers of antibody 
were determined for each of the viruses for which viral 
antigen was locally available. 


Exposure to irradiation 


In determining the lifetime cumulative dose of 
x-radiation for each twin,? only radiation to the pelvis 
was calculated, since there is no biologic basis for believ- 
ing that abscopal effects (effects on nonirradiated tis- 
sues from the irradiation of distant organs) apply to the 
induction of cancer at low doses. Neither twin had had 
a direct roentgenographic examination of the pelvis. 
This area had been exposed only to scattered x-rays, 
primarily from chest and dental examinations. The 
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Fig. 3. Surgical specimen from P. T. The tumor is hemor- 
rhagic and involves the vagina and the exocervix but not the 
endocervical canal. From Kempson, R. L., and Hendrickson, 
M. R.: The female reproductive system, in Coulson, W. F., 
editor: Surgical Pathology, vol. 1, Philadelphia, 1978, J. B. 
Lippincott Co., p. 608.) 





only known exposure of the twins to x-rays while in 
utero occurred during radiologic examination at term 
to determine fetal.number and position. The maximal 
gonadal dose received by the twin with clear cell adeno- 
carcinoma was 153 mR while that received by her 
tumor-free sister was 24 mR. 


Exposure to viruses 


The results from the determination of viral antibody 
titers in each of the twins are shown in Table II. The 
titers of antibody to a few other agents were also ob- 
tained and are included. Differences are noted in the 
titers of antibodies to the capsid antigen of the Ep- 
stein- Barr (E-B) virus, as well as to the Coxsackie B4, 
Coxsackie B5, influenza B, mumps, and measles vi- 
ruses. However, only the differences in the titers relat- 
ing to the capsid antigen of the E-B virus and to the 
influenza B, mumps, and measles viruses are sufficient- 
ly substantial to be considered significant. 
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Fig. 4. Anterior two thirds of the cervix of the tumor-free twin 
(K. T.). A broad, shallow circular sulcus separates the central 
area of the exocervix from a peripheral rim on which a 
smooth protuberance is seen anteriorly. A single layer of co- 
lumnar cells forms the surface throughout and a film of glary 
mucus is seen overall. (Vaginal surface adenosis was also 
present.) 


Comment 

There is considerable evidence to show that despite 
the frequent association of intrauterine exposure to 
DES and the development of cervicovaginal clear cell 
adenocarcinoma, exposure to DES is not required for 
tumorigenesis. For example, there are reports of 
women with cervicovaginal clear cell adenocarcinoma 
who were never prenatally exposed to DES, because 
they were born before DES was synthesized.** Ap- 
proximately 25% of the patients in the Registry for 
clear cell adenocarcinoma whose mothers’ prenatal re- 
cords are available for review are considered not to 
have been exposed to DES or similar drugs in utero.” 
Clear cell adenocarcinoma has long been known to de- 
velop in female reproductive tissue other than the 
cervix and the vagina, in particular the ovary and the 
endometrium. The appearance of clear cell adenocar- 
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cinoma in these sites has never been linked with pre- 
natal exposure to DES. Now it appears that, even when 
cervicovaginal clear cell adenocarcinoma develops in a 
patient with embryonic exposure to DES, it need not 
develop in an identical twin sharing the same suscepti- 
ble genotype and exposed to the same intrauterine en- 
vironment. 

Discordance among twin pairs for cancer (and a va- 
riety of other diseases) is not unusual. In fact, about 
90% of the monozygotic co-twins of cancer patients are 
unaffected by malignant disease.” '? This has afforded 
a unique opportunity to study subtle environmental 
differences that influence carcinogenesis. Unlike the 
patients in this report, however, most twin pairs with 
cancer were not prenatally exposed to an agent pre- 
sumed to be associated with the development of malig- 
nancy. Consequently, the 90% incidence of discor- 
dance for cancer development noted in monozygotic 
twins in general may not pertain to monozygotic twins 
with cervicovaginal clear cell adenocarcinoma who 
were exposed to DES in utero. A similar percentage of 
discordance for clear cell carcinoma in DES-exposed 
monozygotic twins would, however, even more clearly 
implicate environmental differences in clear cell car- 
cinogenesis. Only one other case of cervicovaginal 
clear cell adenocarcinoma in DES-exposed monozy- 
gotic twins has been reported.!! In that situation, as 
well, only one twin developed cancer. 

As previously noted, the twin with clear cell adeno- 
carcinoma in our study was shown to have had a sixfold 
greater maximal lifetime gonadal dose of radiation 
than her tumor-free sister (153 vs. 24 milliroentgens). 
This difference in dosage is roughly the equivalent of 
1% years of natural background radiation. It appears 
to be unlikely that the cancer was induced by this 
amount of additional radiation since the most conser- 
vative estimates of the amount required to double the 
risk of cancer are 2,000 milliroentgens for in utero ex- 
posure” and 1,200 milliroentgens for adult exposure.'? 
On the other hand, it is important to recognize that in 
the production of mammary cancer in the rat, radia- 
tion exposure and estrogen ingestion have been dem- 
onstrated to be synergistic." 

With regard to viral exposure, Osborne and De- 
George'? studied 46 pairs of twins discordant for 
postnatal infections and neoplastic disease. Twin pairs 
with benign tumors exhibited no significant differences 
in previous infections, viral or bacterial, as determined 
by interview. However, among 16 pairs discordant for 
both viral infections and malignant disease, the twin 
affected with cancer had the more extensive history of 
viral disease in 14 cases (p « 0.003). Furthermore, 
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Table II. Results of determination of antibody titers 


Herpes simplex * «1:8 «1:8 
Cytomegalovirus* <1:8 <1:8 
Varicella zoster* <1:8 <1:8 
Epstein-Barr virus 
Capsid antigen* 1:128 <1:8 
Nuclear antigen* <1:4 <1:4 
Early antigen* <1:8 <1:8 
Adenovirus} <1:8 <1:8 
Coxsackie 
Blt <1:8 <1:8 
B27 <1:8 <1:8 
B3t «1:8 «1:8 
B47 1:128 1:64 
B57 1:64 1: 128 
B67 <1:8 <1:8 
St. Louis encephalitis <1:8 <1:8 
Western equine encephalitis? <1:8 <1:8 
Rubella* <1:10 <1:10 
Influenza At 1:16 1:16 
Influenza Bt <1:8 1:8 
Mumpst 1:16 «L8 
Measles} <1:8 1:8 
Respiratory syncytial virus <1:8 <1:8 


Nonreactive Nonreactive 
Nonreactive Nonreactive 


Hepatitis A* 
Hepatitis B (Australian)* 


Mycoplasma pneumoniae} 1:32 1:32 
Psittacosis-LGV ¢ <1:8 <1:8 
Q fevert <1:8 <1:8 
Tetanus (antitoxin)§ =0.62 =0.62 
Diphtheria (antitoxin)§ z3.0 z3.0 


*Performed in the Diagnostic Virology Laboratory, Stan- 
ford University Medical Center. 


tPerformed in the Viral and Rickettsial Disease Laboratory, 
State Department of Public Health, Berkeley, California. 


Performed in the Santa Clara County Public Health Lab- 
oratory, San Jose, California. 


§ Performed in the Microbial Diseases Laboratory, State De- 
partment of Public Health, Berkeley, California. 


none of the eight twin pairs concordant for malignancy 
exhibited a discordance for viral disease. In the opinion 
of Osborne and DeGeorge, this implies the existence of 
a common denominator in the host defense mechanism 
against cancer and viral infection. 

Osborne and Degeorge'? additionally observed that 
among twin pairs discordant for both malignant dis- 
ease and viral disease, the twin with cancer had been, 
more commonly, the heavier at birth (p = 0.018), and 
the heavier twin was usually the firstborn (p = <0.004). 
It would appear from the case reported here and from 
that reported by Richmond" that prenatal exposure to 
DES does not disrupt the common development of in- 
equality in the host defense mechanism against cancer 
and viral diseases in monozygotic twins, nor does it 
appear to disrupt the previously noted disfavoring of 
the heavier and firstborn twin. 

Although the twin, with clear cell adenocarcinoma in 
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our study was shown to have a significantly higher anti- 
body titer to the mumps virus than her tumor-fre- sis- 
ter, this virus has not been demonstrated to be on- 
cogenic in humans. Conversely, the influenza B and 
measles viruses (against which the tumor-free twin had 
the higher titer) have not been shown to protect against 
the development of cancer. Perhaps of importance, 
however, is the significantly higher titer against the E-B 
virus noted in the twin who developed clear cell car- 
cinoma. 

There is widespread agreement that the E-B ~irus 
causes infectious mononucleosis. This disease is eom- 
mon, and about one third of the American adult popu- 
lation shows antibody evidence of exposure to the 
virus. Infectious mononucleosis occurs most frequently 
in those of school age, with age-associated attack ates 
per 100,000 population of 66 for ages 10 to 14, 34> for 
ages 15 to 19, and 123 for ages 20 to 24.'* The curve of 
age-associated attack rates parallels that of the age- 
incidence of patients with cervicovaginal clear cell ade- 
nocarcinoma reported to the Registry." 

It is also widely accepted that the E-B virus ha: on- 
cogenic capability in human beings and, in ce tain 
populations, may result in the development of Burkitt 
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lymphoma or nasopharyngeal carcinoma. E-B virus 
DNA is present in the cells of these cancers but has not 
been found in other human tumors. At least six viruses 
of the herpes family are known to be oncogenic in ani- 
mals, and there is mounting evidence that certain her- 
pesviruses, in addition to the E-B virus, can cause 
malignancies in man.'* 

To consider that the E-B virus is the oncogenic agent 
which initiates the growth of clear cell adenocarcinoma 
from cells sensitized in some manner by exposure to the 
sulbene molecule prenatally is premature and surely 
overly simplistic. At a minimum, however, several as- 
pects of the case reported here suggest that the search 
for oncogenic or inciting factors should be extended to 
nonhormonal agents extrinsic to the intrauterine envi- 
ronment and to agents to which this age group is par- 
ticularly exposed or especially vulnerable. Prevalent 
viruses with oncogenic potential, especially those of the 
herpes family, warrant particular attention. 


We wish to acknowledge the assistance of Roland A. 
Finston, Ph.D., Health Phvsics, Stanford University, in 
the calculation of radiologic exposure. 
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portunity to study two young women, identical twins, 
exposed to DES in utero, one of whom developed cer- 
vicovaginal clear cell carcinoma at age 17. His case is 
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only the second report of the development of this 
cancer in a DES-exposed monozygotic twin, and in 
both instances only one twin was affected. 

It is generally assumed that monozygotic twins are 
genetically identical and have the same prenatal milieu. 
Thus, twins have long been recognized as a unique 
group in which to study the influence of environmental 
factors on development. After careful evaluation of the 
twin sisters for differences in exposure to potentially 
carcinogenic agents, Drs. Sandberg and Christian pro- 
pose that the Epstein-Barr virus is most likely respon- 
sible for the clear cell carcinoma in their patient. Their 
thesis is based on the following evidence: (1) Exposure 
to DES was the same for both twins. (2) Although the 
twin with cancer did have six times more exposure to 
ionizing radiation than her sister, the total dose was too 
low to be reasonably expected to be carcinogenic. (3) 
The twin with cancer had higher antibody titers than 
her sister to three viruses, a finding previously corre- 
lated with cancer in monozygotic twins discordant for 
cancer. (4) One of the viruses to which the twin with 
cancer had higher antibody titers was the Eptein-Barr 
(E-B) virus, which is probably carcinogenic in human 
(nasopharyngeal cancer, Burkitt’s lymphoma). (5) The 
E-B virus causes infectious mononucleosis, the age- 
associated attack rate of which parallels that for cer- 
vicovaginal clear cell carcinoma. 

The authors are fully aware that their hypothesis has 
not been proved, but they have constructed their case 
with the relentless logic of a Sherlock Holmes mystery. 
I am pleased that they have not cast DES in the role of 
the butler; DES, that unfortunate servant of medicine, 
has been vilified more because it is synthetic than be- 
cause it is dangerous. But have all the major suspects 
been considered? Do the exclusions withstand scrutiny? 

The authors have conceded that it would be impos- 
sible to determine the extent of the contact that the 
twins had with environmental chemicals but report that 
neither twin ingested hormones and that both were 
virgins. Did either twin use tobacco or alcohol, two of 
the most common environmental carcinogens? Did 
they use tampons or douches, which might introduce 
foreign agents into the vagina with its susceptible 
adenosis? 

I am unaware of any drug other than DES which has 
been considered to be simultaneously teratogenic and 
carcinogenic. But is it valid to discount this possibility 
on the basis that identical twins would have the same 
exposure? It is doubtful that organogenesis in mono- 
zygotic twins is synchronous, and the different distri- 
bution of adenosis in Drs. Sandberg and Christian's 
patients suggests that the DES did act on them some- 
what differently. 

The sixfold difference in radiation exposure of the 
twin sisters, I must confess, impressed me more than 
the difference in viral antibodies. I would like to ask the 
authors how certain they are that these doses of ioniz- 
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ing radiation are insignificant in terms of the car- 
cinogenic potential. 

An intriguing aspect of the DES-associated cer- 
vicovaginal clear cell carcinomas is the clustering of 
cases in adolescence. A temporal relationship between 
this malignancy and infectious mononucleosis may be 
an important observation. Another explanation for the 
predominant occurrence of clear cell carcinoma during 
adolescence was proposed by Forsberg,' on the basis of 
his animal experiments. In his view, the neoplasm re- 
sults from the proliferative stimulus of the postpuber- 
tal rise in endogenous estrogen upon the ectopic co- 
lumnar epithelium. 

In closing, I wish to descend from the lofty realm of 
speculation and ask the authors two questions concern- 
ing the twin who did not have carcinoma. Do you be- 
lieve that she is at greater risk of developing clear cell 
carcinoma than the DES-exposed offspring in general? 
If so, do you believe the vaginal adenosis should be 
excised? 
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DR. JAMES F. NOLAN, Los Angeles, California. I 
think that raising the question that there might, in- 
deed, be something other than DES causing these dis- 
eases is an extremely important contribution—both 
medically and legally. 

DR. SANDBERG (Closing). I do not intend to imply 
that the E-B virus has hereby been shown to be the 
culprit in the development of clear cell cancer. We ex- 
amined for viral exposure only within the range of an- 
tigens available in our area. Wé could not examine for 
exposure to all viral antigens nor for exposure to all 
other potential carcinogens. Nor did it seem reasonable 
to attempt to inquire into exposure to all of the possible 
environmental co-contributors to carcinogenesis. How- 
ever, discordance for any of these would be as mean- 
ingful at this point as discordance for exposure to the 
E-B virus. 

It is quite true that there are numerous examples of 
differences in placental circulation between occupants 
of the same uterus. Whether significant differences oc- 
curred in the placental circulation of these twins, or 
whether differences, if present, had anything to do 
with the discordant development of clear cell carci- 
noma, I, of course, cannot tell. That consideration re- 
mains open to conjecture. 

Nor can I say with certainty that the difference in 
radiation dosage is insignificant. That, however, is the 
educated guess of Dr. Roland Finston, a radiation 
phvsicist in our institution. 

I think that one must admit that the tumor-free twin 
is at risk for the development of cervicovaginal clear 
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cell carcinoma. Genetic susceptibility, if an important 
feature in the development of clear cell cancer. has 
already been demonstrated. However, I have no way of 


- knowing the degree of importance of such or the inci- 
dence of genetic susceptibility for this tumor ia the . 


general population. I have no way of knowing whether 
she is at a greater risk than an individual similar'y ex- 
posed as a singleton in utero, and have no desire to 
speculate. 

In response to the question of whether it wouid be 
desirable to excise the tumor-free twin's vaginal 
adenosis, I would say no. Despite much suspicion, ‘here 
is no conclusive evidence at present that clear cell 
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adenocarcinoma develops from adenosis. Nor has it 
been demonstrated that excision or destruction of sur- 
face adenosis prevents the development of this cancer. 
Until such time as it is clearly evident that adenosis is 
the progenitor of these cancers, prophylactic excisional 
therapy is, to my mind, ill advised. 

My goal in presenting this case report is to remind 
clinicians, investigators, patients, mothers, attorneys, 
and jurists alike that exposure to DES in utero is not 
required for the development of clear cell carcinoma, 
and even when exposure in utero has occurred, clear 
cell carcinoma is uncommon and requires an additional 
impetus. 
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Each tablet contains 0.5 Gm sulfamethoxazole 
and 100 mg phenazopyridine HCI. 


Before prescribing, please consult complete 
roduct information, a summary of which 


lows: 
INDICATIONS: In adults, urinary tract infec- 
tions complicated by pain (primarily pyelone- 
phritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aero- 
bacter, Staphylococcus aureus, Proteus 
mirabilis, and, less frequently, Proteus vulgaris) 
in the absence of obstructive uropathy or 
foreign bodies. 
Note: Carefully coordinate in vitro sulfonamide 
sensitivity tests with bacteriologic and clinical 
response; add aminobenzoic acid to follow-up 
culture media. The increasing frequency of re- 
sistant organisms limits the usefulness of 
antibacterials including sulfonamides. Mea- 
sure sulfonamide blood levels as variations may 
woe 20 mg/100 mi should be maximum total 
evel. 
CONTRAINDICATIONS: Children below age 12; 
sulfonamide hypersensitivity; pregnancy at term 
and during nursing period; because Azo 
Gantanol contains phenazopyridine hydro- 
chloride it is contraindicated in glomerulone- 
phritis, severe hepatitis, uremia, and pyelone- 
phritis of pregnancy with G.I. disturbances. 
WARNINGS: Safety during pregnancy not es- 
tablished. Deaths from hypersensitivity reac- 
tions, agranulocytosis, aplastic anemia and 
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early clinical signs (sore throat, fever, pallor, 
purpura or jaundice) may indicate serious 
blood disorders. Frequent CBC and urinalysis 
with microscopic examination are recom- 
mended during sulfonamide therapy. 
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with impaired renal or hepatic function, severe 
allergy, bronchial asthma; in glucose-6-phos- 
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a meal. Allergic sensitization has been reported 
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pregnant adults, for the treatment of iron defi- 
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mins. Also indicated in pregnancy for the preven- 
tion and treatment of iron deficiency where there 
is a concomitant deficient intake or increased 
need for B-complex vitamins (including folic acid). 
Contraindications: Pernicious anemia. Warning: 
Folic acid alone is improper therapy in the treat- 
ment of pernicious anemia and other megaloblas- 
tic anemias where vitamin B12 is deficient. Pre- 
cautions: Where anemia exists, its nature should 
be established and underlying causes determined. 
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erance is remote. If such should occur, the tablet 
may be taken after a meal. Allergic 
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The Department of Obstetrics and Gyne- 
cology of the University of California San 
Francisco is seeking a Medical Director for 
the Family Planning Clinic at San Francisco 
General Hospital. The applicant must be a 
Board Eligible or Board Certified Obstetrician- 
Gynecologist with an interest in ambulatory 
reproductive health care. The Job includes 
supervision of contraceptive, sterilization 
and abortion services with a multidisciplinary 
staff of nurse practitioners, counselors, phy- 
sicians and nurses. 


The position includes a faculty appointment 
in the Department of Obstetrics and Gyne- 
cology of the University of California. Salary 
is negotiable depending on qualifications. 
The University of California is an equal op- 
portunity employer. 

Correspondence should be directed to 
Richard L. Sweet, M.D., Chief of Obstetrics 
and Gynecology San Francisco General 
Hospital, 1001 Potrero Avenue, San Fran- 
cisco, California 9410. 


Applications close on July 1, 1980. 
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The Department of Obstetrics and Gynecology, Louisiana 
State University School of Medicine in Shreveport, is seeking 
qualified physicians who are committed to teaching research 
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Fetal Medicine—physician should be subspecialty board 
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program. Adequate time and resources for research are 
available. All applicants should be interested in a career in a 
university setting. The program provides an academic ap- 
pointment with private practice privileges. Applicants should 
be medically licensed in Louisiana or eligible for medical 
license in Louisiana. 
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experience. Teaching experience and demonstrated re- 
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Professor and Chairman, Department of OB/GYN 
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P.O. Box 33932, Shreveport, LA 71130 
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OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
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chance to build your own depart- 
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ESTROVIS 


Minimal endometrial 
stimulation at 
recommended dosage 


otudies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 
stimulation. 


Efficacy and tolerance of 


Estrovis'(quinestrol) well 
established 


The therapeutic effectiveness, tolerance, and 
safety of Estrovis have been studied in more than 
1700 women. Total experience comparing 
Estrovis to other synthetic estrogens and 
conjugated estrogens demonstrated a prompt, 
smooth onset of action; a characteristic pattern of 
smooth, downward regression of flushes over 
time...no ups and downs of relief, excellent 
tolerance over lengthy periods of treatment. 





^4 distinct metabolic profile 


wi vivo studies indicate Estrovis® (quinestrol) is 
Rapidly absorbed 
' Stored in fatty tissue as unchanged quinestrol 
(Estrovis ) 
Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 
sshown in a recent 


multicenter study? 


Kherapeutic results of double-blind controlled 
study of 156 patients comparing Estrovis to 
-onjugated estrogens and placebo confirmed once 
1 week Estrovis regimen as effective as a daily 
'egimen of conjugated estrogens (cyclic basis); 
-ommon estrogenic side effects with Estrovis 
-omparable to those with conjugated estrogens; 
*elief of flushes obtained more rapidly with 
Estrovis—during first week's priming regimen 
.patient evaluation ) 
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mgardner SB, Condrea H, Daane TA, et al: Replacement ag ay 
cd for menopausal vasomotor flushes. Obstet Gynecol 51: 445, 
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gram tablet daily 
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Maintenance 
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WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 
Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer ing systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, pr prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or aig abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 























estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other - 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case contro! study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than | per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 

is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION 

Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 

Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17a-ethynyl- 
re s ed 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 

CLINICAL PHARMACOLOGY 

Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 
uterine end-points in mice, rats and rabbits. 

The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
ean postpartum breast discomfort. 


Estrovis (quinestrol) is indicated in the treatment of: 1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 
4. Female n 5. Female castration 6. Primary ovarian failure 

Estrovis ( Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 
Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS s 

Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 
4. Undia abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 
— of breast or prostatic malignancy) 


1. Induction of malignant n Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent long-term followup of a single physician's practice has raised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
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2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbl 
disease in women receiving postmenopausal estrogens, similar. to the 2-fold increase previously noted in users Xi 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effes- - 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal est 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expe | 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast engorgement are more 


' to result in these adverse effects, and, in fact, it has been shown that there is an increased risk of thrombosis in 


Teceiving S for prostatic cancer and women for postpartum breast engorgement. 

a. Thromboembolic disease. t is now well established that users of oral. contraceptives have an increased risk of v 

thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and m 

infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contr. 

users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An in 

risk of postsurgery thromboembolic complications has also been reported in users of oral contraceptives. If fea 

estrogen should be discontinued at least 4 weeks before surgery of the type associated with an increased ri: 

thromboembolism, or during periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of estrogens has not 

found, this does not rule out the possibility that such an increase may be present or that subgroups of women who 

underlying risk factors or who are receiving relatively large doses of estrogens may have increased risk. Therefore, esto 

should not be used in persons with active thrombophlebitis or thromboembolic disorders, and they should not be 

(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use. 

should be used with caution in patients with cerebral vascular or coronary artery disease and only for those in we 

estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostat 

breast, have been shown in a large prospective clinical trial in men to increase the risk of nonfatal myocardial ifara 

pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic 

thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Alt 

benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have 

been reported in association with other estrogen or progestogen preparations but should be considered in estrogen 

having abdominal pain and tenderness, abdomina! mass, or hypovolemic shock. Hepatocellular carcinoma has also 

reported in women taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs i 

known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is 

report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with es 

use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patient: 

mun oral contraceptives. For this reason, diabetic patients should be carefully observed while recei 
gen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and 

d this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium 


A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatm- 
and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, . 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year with 
another physical examination being performed. 

2. Fluid retention— Because estrogens may cause some degree of fluid retention, conditions which might be influencec - 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormay 
excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of 

should be carefully observed. 

5. a uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice wit 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered we 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in paties 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in wh: 
bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The follow 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increase 
prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet » 
pomt . €. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measu 
by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced responses 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentrati 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. $ 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only whe 


- Clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder diseasi 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional ado 
reactions have been reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-li 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Chan 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts: Tenderness, enlargemem 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruptic- 
Loss of scalp hair, Hirsutism, 5. Eyes : Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS: Headachy 
migraine, dizziness, Mental depression, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydraw 
tolerance, Aggravation of porphyria, Edema, Changes in libido. 

ACUTE OVERDOSAGE 


Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children indicate th: 

serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in female: 

DOSAGE AND ADMINISTRATI 

For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitie 

kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenant: 

schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if tH 

therapeutic response is not that which may be desirable or considered optimal. j i 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued al 

promptly as possible. 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriafi 

m vag measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vagina 
ing. 
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Breech delivery in twenty years of practice 


WILLIAM K. GRAVES, M.D., F.A.C.O.G. 


San Francisco, California 


A major area of controversy and concern in current obstetrics practice is the management of breech 
presentation. Studies Showing a threefold to fourfold increased morbidity rate in breeches delivered 
vaginally have led to striking increases in cesarean section rates. The present study comprises a 
review of all breech deliveries in a partnership practicé through the years 1957 to 1976 to permit a 
follow-up period of at least 2 years. One hundred forty-one breech presentations (excluding twin 
prégnancies) from a total of 5,320 viable deliveries (2.6%) were managed by one of four 
obstetrician-gynecologists. Follow-up of the child for a period varying from 2 to 21 years was 
achieved.in over: 8096 of cases. Results tend to confirm the increased hazard of vaginal delivery to 
the premature infant in a breech presentation but are ‘equivocal in infants whose birth weight is 
greater than 2,500 gm. Implications of the study are discussed and comparison with a similar study, 
. presented before this Society more than 25 years ago, is made. (AM. J. OBSTET. GYNECOL. 137:229, 


1980.) 


PERHAPS THE MOST ACTIVE controversy in obstet- 
rics today concerns the management of breech de- 
liveries. The long-recognized increase in morbidity and 
mortality associated with this most common abnormal- 
ity of presentation" ? has been augmented by the in- 
creased safety of cesarean section and, most recently, 
by the current torts situation which frequently involves 
scrutiny of any unfavorable pregnancy outcome. This 
has resulted in marked increases in cesarean section 
rates in the context of rising medical costs and the 
growing numbers of pregnant women w ho seek mote 
participation in their-care. As a result the ‘obstetrics 
community is being seriously challenged to justify’ this 
practice by powerful graups which include the federal 
government and organizations of women, augmented 
by the communications media. 


Method 
From July, 1957, through December, 1976, our pri- 
vate practice, numbering from two to four obstetricians, 
has conducted approximately 5,320 viable (greater than 
24 weeks’ gestation) deliveries. Examination of an 
office record of all deliveries followed in the latter 6 
| years by a computer summary of our hospital admis- 


sions revealed 141 viable singleton breech deliveries, 
and the patients’ office and hospital records were 
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scrutinized. Eighty- -two or r 62% of the women with sur- 


viving babies were contacted by telephone or personal 


interview. The study was terminated after 1976 to 
permit à minimum of 2 years of infant follow-up. A 
particular effort was made to. contact mothers of in- 
fants suspected to be at increased risk because of 
difficult delivery or observed neonatal morbidity. 


Results 
Morbidity. Among the infants weighing more than 


. 2,500 gm at birth, one had a mild subdural hematoma 


with no sequelae at age 6 years and one had a fractured 
clavicle treated by a splint for 6 weeks with full recovery 
of function and strength at age 17; these were vaginal 
deliveries. The former was an apparently easy assisted 
frank breech delivery with Piper forceps, but early 
labor in this primigravid patient was desultory and 
treated with Pitocin stimulation (one of four patients in 
the series who received Pitocin stimulation in the first 
stage of labor). She was the last patient to receive Pito- 
cin in the first stage ànd has since had two unevent- 
ful spontaneous vertex deliveries. The latter infant 
weighed 3,660 gm, was in a frank breech presentation, 

and was delivered by full extraction or decomposition. 
The mother was primigravid, and Piper forceps were 
also used in the delivery. A 2,240 gm infant with 60 
hours of premature rupture of the membranes was de- 
livered by cesarean section after the onset of fever and 
an elevated white blood cell count. This patient was 
primigravid and had an unfavorable cervix. The infant 
remained in the hospital for 23 days on a regimen of 
antibiotic treatment for pneumonia and/or respiratory 
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Table I. Perinatal mortality related to birth weight : 
and method of End 






Perinatal 


‘mortality | 
700-999 3 0 
1,000-1,499 l 1 ; 0 
1,500-1,999 5 0 l 0 
2,000-2,499 8 I | 9 0' 
2,500 86 a2 34 1 
Total 103 7 38 1l 


Table II. Breech deliveries: 1957 to 1976 


| . Percent 


Age: 
17-20 4-3 
21-30 78-55 
31-40 60-42 . 

Parity: l 
0 . . 83-59 
1-3 | 53-37 
>3 5-4 

Type of breech: - 
Frank . 92-65 

. Footling 42-30 

Complete | 7-5 


distress syndrome. The mother states that this boy re- 
mains susceptible to colds and flu and is doing wel in 
the second grade at age 7 years. 

There were no brachial plexus injuries Senedi in 
the neonatal period or at long-term follow-up, Two 
premature infants delivered by cesarean section after 
onset of labor in primigravid patients have shown 
questionable neurological difficulty; one of the pedia- 
tricians was contacted and thought the 1,380 gm birth 
weight was the only significant factor. The second in- 
fant weighed 1,800 gm and had a prolapsed cord and 
intrapartum hypoxia (prior to continuous fetal heart 
rate monitoring). l 

Including the two mentioned initially, there were 
nine infants delivered vaginally in whom long-term 
follow- -up was deemed especially desirable and was 
achieved iri seven. Of these seven, one boy, now. 16 
years of age, is worthy of special note. He weighed 
4,500 gm at birth (the largest infant delivered vaginally 
of the study), he was in a frank breech presentation; 
and the mother was primigravid. Concern about the 
large size-of the fetal head had been expressed after 
x-ray pelvimetry, but delivery by assisted breech and 
Piper forceps was easy in this rather tall woman with an 
ample pelvis. The head continued to grow rapidly and 
he was under neurosurgical observation until age: ] 
year. He received Dilantin from age 6 to age 10 years 
and has learning difficulties, with confusion of syllables 
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and letter order. He remains in regular high school. 
Neonatal lumbar puncture was not done, but this case 
represents a vaginal delivery of the series where, retro- 
spectively, abdominal delivery might have been prefer- 
able. The. long-term follow-up of 83 children yielded 
no evidence of neurological or other abnormality ex- 
cept as discussed above. 
Table I shows the perinatal mortality rate. There 
were eight perinatal deaths during the 20-year study, à 
rate of 5.7%. Seven occurred in 103 vaginal deliveries, 
as shown in’ Table I. However, three of these infants 
weighed less than 1,000 gm, and I do not believe any- 
one advocates fetus-indicated cesarean section prior to 
28 weeks’ gestation. Another infant was stillborn with 
multiple congenital anomalies and weighed 2,010 gm. 
The two term-sized infants were hydrocephalic, diag- 
nosis was made prior to delivery, which involved head 
decompression in each case. The seventh infant 
weighed 1,250 gm and wasin a footling breech presen- 


tation. Delivery was accomplished by partial extraction. 


A single anterior cervical incision and a 5-minute delay 
characterized delivery of the liead. The baby had an 
Apgar score of 3 at 5 minutes and died after 12 hours. 
It is very likely that cesarean’ section would have re- 
sulted in a normal child in the newborn intensive care 
unit environment of 6 years ago. The death which fol- 
lowed cesarean section was in an er rythroblastotic infant 
at 35 weeks, who had received intrauterine transfusion. 
The birth weight of 2,800 gm was associated with mas- 
sive edema. According to this information one perina- 
tal death of a 1,250.gm infant was probably preventable 
by abdominal intervention. | 
Table II depicts the age and parity of the study 
popul ation as well as the type of breech. The age distri- 
bution is rather high for the years comprising the 
study, but at present it seems that nearly half of our 
primigravid patients are in their fourth decade. Tabie 
III shows vaginal and cesarean section deliveries re- 
lated to parity. The overall cesarean section rate was 
27% and one of three nulliparous patients underwent 
cesarean section. The preponderance of first babies ob- 
served in this series (59%) is true of most contemporary 
studies and is a factor to be considered in weighing the 
pros and cons of cesarean section. Only two of our 
patients ‘had successive breech deliveries, three and 
two, respectively. 
Tables IV and V show the methods by which the 
vaginal deliveries were accomplished. The four obste- 
iricians were trained at the University of California, 
San Francisco, which was rather late in utilizing con- 
duction anesthesia in obstetrics. I personally am still. 
very cautious about continuous epidural anesthesia in 
the breech delivery because of the importance of max- 
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imum bearing-down efforts in the second stage, as well 
as the increased difficulty in diagnosing the onset of the 
second stage. To my mind, no one has expressed this 
more cogently than Arnot and Nelson? in a study re- 
ported to this Society in 1951, comprising 480 breech 
deliveries in 10,555 patients, of which 84% were deliv- 
ered by Arnot. They stated: “Very few obstetricians 
apply forceps to a vertex presentation as soon as the 
cervix is dilated. This makes it difficult to understand 
why certain groups feel that extraction is indicated the 
moment full dilatation is reached in a breech presenta- 
tion. Full dilatation is often difficult to determine and 
very frequently is not accomplished until there is con- 
siderable bulging of the perineum. Tragedy can result 


if an attempt is made to deliver an unmolded head 


through an incompletely dilated cervix. Time spent in 
the second stage of labor is worthwhile for the paralyz- 
ing effect on the cervix.” The cesarean section rate in 
his series, which covered the years 1922 to 1951 and 
included breeches in twins, was 7.4%. In this series ex- 
tradural anesthesia was used in four patients and low 
spinal anesthesia was used in one, while local pudendal 
anesthesia and nitrous oxide-oxygen analgesia were 
used in 98 deliveries. In seven patients a general anes- 
thetic, Pentothal sodium or Fluothane, was used in 
_ addition. 

We require Piper forceps to be available on the deliv- 


ery table but do not use them routinely. Overall they ' 


were used in 46 of 103 deliveries, an incidence of 45%. 
In primigravid patients, their use increased to 82%. 
The full extraction in a frank breech presentation with 
FACH occurred in a parous patient with cord prolapse 
in late active labor. Cesarean section was immediately 
performed in two other cases with cord prolapse. 
Maternal complications in vagina! deliveries included 
conditions related to the abnormal presentation. There 
seemed to be a decrease in postpartum hemorrhage, in 
part as a result of atony because of the reluctance to 
stimulate dysfunctional labor. Cesarean section was 
performed instead. Retained or adherent placentas 
were not more of a problem than in the general obstet- 
ric population. There were six repairs of cervical lac- 
erations, three of which were Dührssen's incisions car- 
ried out anteriorly in deliveries of 760, 1,250, and 
1,800 gm infants. There were two hematomas of the 
episiotomy wound and four fourth-degree episiotomy 
extensions; two patients developed endoparametritis 
requiring antibiotic therapy. One of the patients with a 
paravaginal hematoma required two blood transfu- 
sions, the only transfusions of this group. This repre- 
sents a 1096 rate of morbidity if one includes the cervi- 
cal injuries and excludes the fourth-degree extensions. 
The overall cesarean section rate was 27%, but there 
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` Table III. Breech deliveries in 1957 to 1976 
related to parity and method of delivery 






Cesarean 
section 


Nulliparous 83 (59%) 56 67 27 33 
Multiparous 58 47 801 11 19 


Total 141 103 73 38 27 





Table IV. Frank breech vaginal deliveries (n = 69) 


>2,500 gm 


Nullip- | Multip- 
arous arous 
ud 19 













«2,500 gm 





Method `` 


Spontaneous to umbil- 1 3 
icus with FACH 26 6 4 1 
Full extraction with l I 0 } ' 
FACH AR d. a d 

Total 32 2'7 5 5 


FACH: Forceps applied to the aftercoming head. 


Table V. Footling or complete breech vaginal 
deliveries (n = 34) 











«2,500 gm 


2,500 gm 





Method 


Spontaneous or assisted 3 5 i ] 
with FACH 12 6 1 2 
Extractions with .0 0 0 0 
FACH E 2 1 l 
Total 16 11 3 4 


was a marked disparity in some time periods. From the 
beginning cf the study through 1965, in three of 58 
cases of bresch presentations, delivery was abdominal, 
an incidence of 5%. From 1966 to 1971 the rate in- 
creased to 12%, and in the last 5-year period, in 30 of 
42 breech presentations, or 71% delivery was by cesar- 
ean section. Moreover, nine of the 11 cesarean sections 
in parcus women occurred in this last time period. 

Fortunately this small group of 38 women who un- 
derwent cesarean section escaped life-threatening or 
serious corr plications. However, five of 16 patients who 
received some systemic antibiotic during the postop- 
erative course exhibited significant febrile morbidity. 
Four cases of morbidity were attributed to endopara- 
metritis, ard one was caused by a urinary tract infec- 
tion. An acditional patient developed a lower midline 
wound infection requiring readmission on the tenth 
postoperative day for incision and drainage (without 
general anesthesia). 
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Comment 


This retrospective study is insufficiently large to 
permit sweeping conclusions. Is the encountering of 
only two nuchal arms and the absence of brachial 
plexus injury the result of experienced operators’ em- 
ploying the unhurried umbilicus-to-mouth delivery 
technique which Quilligan advocated in his paper be- 
fore this Society 2 years ago? Or is it the chance result 
of only 103 breech vaginal deliveries? Certainly Quilli- 
gan's observation that Apgar scores of 8 or greater are 
obtained with umbilicus-to-mouth delivery times of up 
to 3% minutes is a most valuable and reassuring state- 
ment that belongs right after the admonition of Arnot 
and Nelson against ill-advised haste in beginning the 
delivery. 

We employ x-ray pelvimetry routinely in the primi- 
gravid patient but only selectively in parous patients. 
The risks of footling breech presentations are related 
to cord prolapse and the temptation to pull on the leg 
and initiate delivery prematurely. With a facility for 
cesarean section in or immediately adjacent to the labor 
and delivery suite, and with an available anesthesiolo- 
gist, I do not believe that selected cases of footling 
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breech presentations should be routinely denied the 
benefit of vaginal delivery. 

We are privileged to be caring for pregnant women 
in an era when the decision to become and remain 
pregnant is a conscious and positive act. With their 
warm acceptance and enthusiastic attitudes, our pa- 
tients seek preparation for childbirth and anticipate the 
rigors of labor and delivery with the attitude that many 
of them employ in their long-distance running or other 
physical challenges. Let us give them the benefit of 
partnership in the decision-making process when 
faced with breech presentation and not present the 
facts as though a plaintiff's attorney is in the room. The 
surest defense against litigation, which only those of us 
in private practice are ordinarily allowed to develop, is 
a relationship based on mutual and equal trust and 
respect. | 

I was somewhat surprised that our long-term follow- 
up, while anecdotally fascinating, yielded only one ten- 
tative conclusion: When the factor of prematurity with 
low birth weight was excluded, neurological or intellec- 
tual abnormality did not appear de novo after the neo- 
natal period. 
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Discussion 


Dr. Basin W. MALONEY (by invitation), La Mesa, 
California. This paper presents the experience of four 
obstetricians in 20 years of practice in breech deliveries. 
It is obvious they are classically trained practitioners 
who had honed their skills and enjoyed applying them. 

They delivered 141 breech babies of all classifica- 
tions. This averages out to 1.75 per man per year. If all 
deliveries had been by cesarean section, very insigni- 
ficant changes in their statistics would have occurred. 

The figures that impressed me most were the rates of 
cesarean section of 5.1% in 1957 to 1965, 19.5% in 
1966 to 1971, and 64% in 1972 to 1976. Their experi- 
ence has paralleled ours in escalating rates of cesarean 
section. I can. only marvel at Arnot's 400 breech de- 
liveries. 

Many of us have experienced all or some of the 
events chrenicled in this paper. The dramatic changes 
that have taken place in a relatively short span of time 
are brought into focus. Subtle changes occurred which 
at the time were hardly perceptible. The summation of 
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effort is greater than the sum of the parts. A few 
changes are involved directly and others exert their 
influence obliquely. 

The development of multiple specialists dictated the 
reduction of the actual number of physicians practicing 
obstetrics, who were mainly general practitioners and 
obstetricians. As the average age of general practitio- 
ners is increasing, fewer and fewer choose to practice 
obstetrics. The younger physicians became family 
practitioners who do not practice obstetrics. Thus, the 
obstetricians are performing the bulk of deliveries. 

The specialty has experienced dramatic advances al- 
lowing much more sophisticated care. A cesarean sec- 
tion has become less a matter of last resort and truly 
simply another method of delivery. As the size of 
families declined to the normal of two pregnancies, ce- 
sarean section meant for most only one more sched- 
uled repeat procedure. The term “obstetric cripple” 
has been relegated to obscurity. 

Quality of life began to play a more predominant 
role in our thinking and few would disagree with this 
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positive development. The long hard labor, the dif- 


ficult and traumatic delivery have almost disappeared 


with their litany of major complications and sequelae. 

The increased cesarean section rate for vertex pre- 
sentations is a positive development and it is no wonder 
breech presentation, which is a five times greater risk, 
as an indication for cesarean section has been widely 
expanded. The pendulum has swung from a proce- 
dure used only if absolutely necessary to one almost 
‘automatic and universally applied. Only time will tell 
how far it will swing back. 

Dr. J. P. SHIVELY, San Francisco, California. After 
reading the paper and hearing Dr. Graves’ presenta- 
tion, I am somewhat confused as to whether or not his 
statistics really support his thesis of performing vaginal 
deliveries in breech presentations. It seems that the an- 
swer is found in the last five years of his study, when 
the cesarean section rate was 64% of the total breech 
presentations. This had increased from 5.1% during 
the first 10-year period, which amounts to a twelvefold 
increase in the cesarean section rate. 

It was once said that to judge an obstetrician, one 
should observe his management of a breech presenta- 
tion. Perhaps this adage is becoming passe, so I wonder 
how the next generation of obstetricians will perform 
when they have an emergency situation requiring de- 
livery. I understand that many residents in training are 
not being taught how to deliver breech babies. I was 


once frantically called to the delivery room where a _ 


partially trained physician had incorrectly placed the 
Piper forceps on the aftercoming head. He had placed 
the blades and locked them with the body dropped 
down so that the blades were locked in the back of the 
head and wondered why he could not deliver the baby’s 
head. I was able to take off the blades and put them on 
correctly. I asked him where he' had learned that tech- 
nique, and he said he read it somewhere. 

Several decades ago, Potter, of Buffalo, New York, 
believed all breech presentations to be abnormal. He 
recommended and utilized cesarean sections in all 
breech presentations. When possible, Dr. Potter per- 
formed internal eversions and extractions on all vertex 
presentations. Historically, then, he probably delivered 
more breech infants than any other living or dead in- 
dividual in the history of this world. One of the better 
methods for vaginal breech delivery was developed by 
the same Dr. Potter. For the actual delivery of the 
breech, some of the things that he learned and did 
might now stand us in good stead. The actual delivery 
consisted of keeping the baby’s back anterior and ro- 
tating the body so that both shoulders were delivered 
anteriorly under the symphysis. He believed that all 
nuchal arms could be avoided and/or corrected by 
rotating both shoulders anteriorly. Gentle traction and 
rotation should be done only on the body, never on the 
legs. 

In one recent study, the authors' compared 44 vagi- 
nal deliveries against 44 matched babies delivered by 
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cesarean section. There were seven deaths in the vagi- 
nal group and only one in the cesarean section group, 
which was due to infection. Asphyxia, trauma, and m- 
tracranial hemorrhage were found more frequently in 
the vaginal group, especially in this vulnerabie lower- 
weight group. 

I have two questions for Dr. Graves. Since it has been 
2% years since he closed his study to allow time for 
follow-up, I would like to know what his cesarean sec- 
tion rate has been during this intervening 2% years; 
second, whzt is the current cesarean section rate in 
breech presentations at Children's Hospital, where he 
works? 
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DR. KENNETH R.'NISWANDER, Davis, California. 
What was the gestational interval of the +4,000 gm 
baby? I wculd suggest that there may be alternative 
explanations to the apparent traumatic brain damage 
in this instance. Postmaturity could be the causative 
factor. 

Dr. J. Gppre MCCALL, Portland, Oregon. I would 
like to echo the comment of the last speaker and Dr. 
Shively in regard to the travesty wè find ourselves con- 
fronted with in regard to the belief that all breech in- 
fants must be delivered by cesarean section if one can 
get the patient to the operating room in time. Again, to 
quote my medical malpractice experience in Oregon, 
we have already been challenged in a half a dozen cases 
in which -he baby has suffered because of a vaginal 
delivery and the doctor has been challenged with a 
claim or a court case; we have lost a couple of these. As 
a fairly ncrmal example of Dr. Potter’s technique, hav- 
ing been delivered by him and having read his books, I 
submit to you the situation that our résidents are no’ 
longer being adequately trained in vaginal breech de- 
liveries. I submit to you that you will see some very 
awkward and difficult breech deliveries at the time of 
cesarean section. I encourage all of you who are pre- 
ceptors with resident training programs to urge every 
resident :o read Potter's classic description of how to 
handle a breech. Also I would like to add one more 
comment, and that is that those of you who have not 
tried Kielland forceps for the aftercoming head are 
missing a great experience. The handle-heavy after- 
coming head forceps are very unwieldy and the Kiel- 
land’s are most admirably used for a breech delivery. 

DR. RALPH H. WALKER, North Hollywood, Califor- 
nia. Breech delivery requires training and experience. 
The complications may be unpredictable. I have been 
interested in the procedure of external version. I be- 
lieve it to be a valuable and safe procedure unless per- 
formed while the patient is anesthetized. 


^ 
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The overall incidence of cesarean section in the San 
Fernando area is approximately 25% but is near 9090 
for breech presentation. 

A malpractice suit for a breech-presenting infant in- 
jured as a result of delivery through the "birth canal" is 
much more common than if a cesarean section had 
been performed. 

DR. E. J. QUILLIGAN, Los Angeles, California. I 
would like to urge that members of the Pacific Coast 
Society who have been delivering breeches vaginally do 
the same type of study, because there is only one way 
that we are going to beat the malpractice problem. 
That is when studies such as Dr. Graves' come out indi- 
cating that the residual in breech babies delivered vagi- 
nally is no different than it is if they are delivered by 
cesarean section. As a matter of fact, Dr. Collea and I 
have reviewed the literature and tried to find long-term 
studies which would indicate a definite difference in 
neurological behavior in babies delivered vaginally as 
breeches versus vertex presentations or versus cesarean 
section, and we have been unable to find a difference. I 
think it would be important that others examine their 
statistics and try and follow up their babies. 
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DR. GRAVES (Closing). I did not calculate the cesar- ` 
ean section rate for breeches in the last 24% years, but I 
think that it is about 80%. The overall cesarean section 
rate at Children's Hospital for breeches in this same 


‘period of time was about 90%. 


In answer to Dr. Niswander, that pregnancy was 
about 42 weeks’ gestation. 

I do not want to draw a conclusion as far as to pre- 
sume to tell you how you should handle this complica- 
tion. I wanted to try and get some information which 
would have been more valuable had it been a larger 
series, but at least it had uniformity and obstetricians 
like yourselves delivering these babies. The astonishing 
change in the method of breech delivery—the in- 
creased rate of cesarean section—is based, to my mind, 
on very inadequate data. As Dr. Quilligan suggested, 
with the preparation of additional studies, we may be 
able to be in a position to realistically present the situa- 
tion to the patient so that she can participate in the 
decision in an atmosphere of mutual and equal respect 
and trust. 


The randomized management of term frank breech 
presentation: A study of 208 cases 


JOSEPH V. COLLEA, M.D. 
CONNIE CHEIN, M.D. 
EDWARD .J. QUILLIGAN, M.D. 
Los Angeles, California 


A prospective study of 208 women in labor at term with singleton fetuses in a frank breech 
presentation was carried out. One hundred fifteen patients were randorrized to a vaginal delivery 
group and 93 to an élective cesarean section group. Of the 93 women scheduled for cesarean 
section, 88 were delivered according-to protocol. Five women progressed rapidly in labor and were 
delivered vaginally without Complications. Of the 115 women scheduled for vaginal delivery, x-ray 
pelvimetry was obtained on 112. Three women were delivered vaginally without incident before 
x-ray pelvimetry could be cbtained. One of these women was delivered of an infant who died Shortly 
after birth of lethal congenital anomalies. Of the 112 women with x-ray pelvimetry, 52 had one or 
more inadequate pelvic measurements and were scheduled for indicated cesarean section. Three 
women, however, were delivered vaginally without incident before operation could be performed. Of 
the remaining 60 patients in this group, 49 were delivered vaginally without a perinatal death. 
Eleven women required cesarean section for difficulties during labor. There were no maternal 
deaths; but 73 (49.3%) of the 148 women who were delivered by cesarean section in this study 
experienced postpartum morbidity. Only four (6.7%) of the 60 women delivered vaginally had 
postpartum complications. Based on the data, it seems reasonable to ellow vaginal delivery in 
carefully selected cases of term frank breech presentation. (AM. J. OBSTET. GYNECOL. 137:235, 1980.) 


OBSTETRICIANS have long sought ways in which to 


reduce the excessive perinatal morbidity and mortality 
rates associated with the vaginal delivery cf fetuses in a 
breech presentation. Techniques employed. to. reduce 
breech perinatai losses have included external cephalic 
version, 9 x-ray pelvimetry," '? the application of 
Piper forceps for delivery of the aftercoming head,!'^'? 
and, more recently, cesarean section. Of these tech- 
niques, only cesarean section has been reported to 
consistently result in significantly lowered perinatal 
mortality and morbidity rates, which for the breech 
fetus at term approach zero.” !*7!* Consequently, in- 
vestigators have expanded the indications for cesar- 
ean section for breech delivery.” ?^?? However, cesar- 
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ean section cannot erase the perinatal risks of breech 
presentation associated with prematurity'? ?* 21 or con- 
genital malformations.'* ?€ Moreover, while many of 
the risks associated with the breech fetus can be 

avoided by cesarean section, it is still a major operative 
procedure with hazards to the mother which include 
hemorrhage, infection, and anesthetic complications. 

To determine the effect of the route of delivery on 
maternal as well as infant outcome, a prospective study 
of women with term frank breech presentations was 
initiated at Women's Hospital, Los Angeles County- 
Universizy of Southern California Medical Center, in 
July, 1975. A preliminary report of this study has al- 
ready been published.?' This paper presents the data 
cn 208 patients studied over a 4-year period. 


Methcd of study | 

The method of study was stated in-the preliminary 
report of this study. For purposes of data retrieval, the 
total number of patients studied were categorized into 
four study groups (A, B, C, and D), based on the pa- 
tient's route of delivery by protocol selection and on the 
actual route of delivery. 
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Table I. Estimated fetal weight compared to actual birth weight 


Study group 


Protocol selection Gesarean 

Route of delivery Cesarean 

No. of patients. 88 

Estimated fetal weight (gm) 3, 196 + 338* 

Actual birth weight (gm) 3,375 + 494 

Estimated fetal weight 161.90 + 364.62 
minus actual birth weight l 


Maximum estimate over 651 
. birth weight (gm) ius 
Maximum estimate under 1,022 


birth weight (gm) 
*Mean as SD. 


Cesarean Vaginal Vaginal | 
Vaginal Vaginal Cesarean 
5 — 55 60 
3,020 + 396° 3,138-+ 322 3,249 + 314 
3,117 + 633 3,192 + 426 3,290 + 513 
—97.0 + 348.60 —89.15 + 390.85 —73.42 + 450.43 
180 1,020 880 
575 939 1,200 


Table II. Patients not delivered according to. study protocol 





Protocol selection : 


Cesarean Vaginal* 3 360 
Cesarean Vaginal* 3,410 
Cesarean Vaginal* 2,320 - 
Cesarean Vaginal* 3,875 
Cesarean Vaginal* 2,620 
Vaginal Vaginalt 3,310 
Vaginal Vaginal f 3,000 
Vaginal Vaginalt |... 2,380 
Vaginal Vaginalt 3,060 
Vaginal Vaginal} 2,980 
. Vaginal Vaginalt . 2,840 


*Rapid progress in labor. 

tX-ray pelvimetry not obtained. 

į Inadequate x- ray. pelvimetry. 

ed Uae meconium aspiration syndrome. 


Results 


From July, 1975; to May, 1979, 208 women at term 
and in labor with singleton frank breech presentations 
were studied. One hundred fifteen-patients (55.3%) 
were randomized to the vaginal delivery group and 93 
(44.7%) to the elective- cesarean section group. There 
were 58 primigravid patients and 57 multigravid pa- 
tients in the vaginal group and 56 primigravid patients 
and 37 PE patente in the cesarean section 
group. 

Of the 208 ponen studied, 168 (80. 196) were deliv- 
ered of mfants whose birth weights were between 2,500 
and 3,800 gm. In the vaginal delivery group, seven 
patients were delivered of infants weighing less than 
2,500 gm; the smallest weighing 2,100 gm, and 12 pa- 
tients were delivered of infants weighing more than 
3,800 gm, the largest weighing 4,260 gm. Only one of 
the seven infants weighing less than 2,500 gm at birth 
was premature (34 weeks of gestational age) by physical 
examination criteria.28 The others were determined to 


Aétual route Actual birth 5-minute Maternal hospital 
of deltuery weight (gm) Apgar score stay (days) 





Infant hospital 


stay (days). ` 
. 2 
io : 2 
9 2 2 
9 2 2 
8 2 2 
9 2 2 
10 2 2 > 
5 iE Lethal congenital 
anomalies 
9 2 2 
9 2 2 
8 3 48 


be over 36 weeks of gestational age. In the cesarean 
section group of 93 patients, three. were delivered of 
infants weighing less than 2,500 gm; the smallest infant 
weighing 2,300 gm, and 18 were delivered of infants 
weighing over 3,800 gm, the largest weighing 4, 580 
gm. All three infants weighing under 2,500 gm were 
determined to be 37 to 38 weeks of gestational age. In 
general, the mean estimated fetal weight in both 
groups compared favorably with the mean actual birth 
weight (Table I). One hundred two (49.0%) of the 208 
estimates were within 250 grams of the actual birth 
weight and 156 or 75.0% of the estimates were within 
454 gm. Of the total of 208 patients, 197 or 94.7% were 
delivered according to study protocol. Eleven patients, 
listed in Table II, did not conform to study protocol. 
Of the 93 women randomized to the cesarean séction 
group, 88 were delivered according to protocol. These 
88 patients comprise Study Group A (Table I). Five 
patients, three primigravid and two multigravid, pro- 
gressed rapidly in labor while awaiting operation and 
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were delivered vaginally without difficulty (Table II). 
These five patients comprise Study Group B. 

Of the 115 women selected for vaginal delivery, 
x-ray pelvimetry was obtained on 112. Three patients, 
two multigravid and one primigravid, in whom clinical 
pelvimetry demonstrated an adequate: pelvis, pro- 
gressed rapidly in labor and were delivered vaginally 
without difficulty before x-ray pelvimetry could be ob- 
tained (Table II). One of these women was delivered of 
an infant who died shortly after birth of lethal congeni- 
tal anomalies. Sixty patients, 27 primigravid and 33 
multigravid, had adequate pélvimetry and were al- 
lowed to labor, while 52 patients, 30 primigravid and 


22 multigravid, had one or more contracted mea- 


surements and were scheduled for cesarean section 
(Table III). Forty-nine of the 60 patients with adequate 
pelvimetry were delivered vaginally. Eleven patients, 
eight primigravid and three multigravid, with adequate 
pelvimetry were delivered by cesarean section, nine 
for failure to progress i in labor and two for acute fetal 
distress. ` 

Of the 52 patients with contracted pelvimetry, three 
multigravid patients progressed rapidly in labor and 
were delivered vaginally without difficulty before ce- 
sarean section could be performed (Table II). Two of 
these women had only the midpelvic anteroposterior 
measurement contracted on x-ray pelvimetry and the 
third woman had only the interspinous measurement 
contracted. 

The 49 patients with adequate pelvimetry who were 
delivered vaginally together with the six patients listed 
in Table II who were selected for vaginal delivery. and 
delivered vaginally comprise Study Group C. The 49 
patients with inadequate pelvimetry who were deliv- 
ered: by cesarean section together with the I] patients 
with adequate pelvimetry who were delivered by cesar- 
ean section for difficulty in labor or fetal distress com- 
prise Study Group D. The.characteristics of each group 
of patients studied are contained in Table IV. 

A lower-segment cesarean section was the method of 
delivery for the 148 patients in Study Groups A and D. 
Anesthesia for these patients consisted of a general an- 
esthetic in 118 cases (76.490), a lumbar subarachnoid 
anesthetic in 19 cases (12.8%), and a lumbar epidural 
anesthetic in 16 cases (10.8%). | 

Partial breech extraction was the method of delivery 
for 57 of the 60 patients in Study Groups B and C. In 
twenty-four of these cases, Piper forceps were applied 
for delivery of the aftercoming head. Three patients 
underwent controlled spontaneous vaginal deliveries. 

Pudendal block anesthesia was utilized in 38 of the 
. vaginal | breech deliveries. A continuous epidural anes- 
thetic technique was utilized in one. A combination of 
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Table III. Results of x-ray pelvimetry 


I Results l | No. of patients 


All measirements adequate l 60 
Pelvimet-y not obtained ` 3 
One meas srement contracted: 
Inlet — 
Transverse, «11.5 cm ' 3 
Anteroposterior, «10:5 cm 0 
Midpelvis 
' Transverse, «10.0 cm 21 
Anteroposterior, «11.5 cm — 7 
Two measurements contracted 16 
Three measurements contracted 5 


pudendal block anesthesia for delivery of the fetal body 
and a general anesthetic technique for delivery of the 
aftercoming head was used in 10 deliveries. Four pa- 
tients received only a general anesthetic for delivery of 
the aftercoming head. One woman required only 
analgesics for delivery and six women ICEEIVER no an- 
esthesia. 

Oxytocin was administered by continuous intrave- 
nous infusion pump to 17 of the 55 patients in Study 
GroupC and seven ofthe 60 women in Study Group D. 
All patients receiving oxytocin stimulation of labor had 
adequate pelvimetry. Seven women from Study Group 
C, four primigravid and three multigravid, -received 
oxytocin for augmentation of labor because of pro- 
tracted cervical dilatation in the active phase of labor, 


while six women, four multigravid and two primi- 


gravid, received oxytocin augmentation for a pro- 
longed latent phase of labor. Four patients from Study 
Group C received oxytocin for induction of labor. In 
two of these patients, one primigravid and one mul- 
tigravid, labor was induced because of premature rup- 
ture of membranes. In two multigravid patients who - 
were originally diagnosed as having cephalic presenta- 
tion of the fetus, labor was induced electively in one 
and for pzegnancy-induced hypertension in the other. 
Both were randomized to the vaginal delivery group 
after labor had been established and the diagnosis of 
frank breech presentation was confirmed by x-ray film. 

Six patients, five primigravid and one multigravid, 
from Study Group D received oxytocin augmentation 
of labor for protracted cervical dilatation in the active 
phase of labor. One multigravid patient received oxy- 
tocin augmentation for a prolonged latent phase of 
labor. All seven of these women failed to progress satis- 
factorily in labor and were delivered by cesarean 
section. 

There were no maternal or infant complications at- 
tributable to oxytocin administration. ) 

'Three of the 49 vaginal breech deliveries in Study 
Group C, which were performed according to protocol, 


238 Collea, Chein, and Quilligan 


Table IV. Study group characteristics 


Protocol selection Cesarean 
Route of delivery Cesarean 
No. of patients: 88 - 

Primigravid 53 

Multigravid 35. 
Age (yr) 23.2 + 4.7* 
Parity: 0.9 + 1.5 
Gestational age (wk) 39.7 € 1.8 
Birth weight (gm) 3,375 + 494 
Estimated blood loss at delivery (ml) 750 + 482 
Maternal hospital stay 5.8 + 1.9 
Infant hospital stay 


6.4+8.8 


May 15, 1980 
Am. J. Obstet. Gynecol. 


Cesarean Vaginal Vaginal 

Vaginal Vaginal Cesarean 

5 55 60 

3 20 38 

2 35 22 
20.0 + 3.4 25.8 + 6.1 23.8 + 5.5 
1.2 + 1.8 1.8 + 2.0 1.0 + 2.0 
38.0 + 2.0 39.5 + 1.9 39.9 + 1.7 
3,117 + 633 3,192 + 426 3,290 + 513 
350 + 50 349 + 121 655 + 215 
2.0 + 0.0 2.5 x 0.8 6.2 + 3.2 
SLEE 6.0 + 4.0 





*Mean + SD. 


Table V. Immediate infant outcome: 5-minute 
Apgar score 







S-minule 
Apgar score 


Study group 


` A. Cesarean-cesarean 88 0 1 87 
B. Cesarean-vaginal 5 0 0 5 
C. Vaginal-vaginal 55 0 4 51 

0 1 59 


D. Vaginal-cesarean 60 


were complicated by the occurrence of a nuchal arm. 
In two cases, the infant sustained a brachial plexus in- 
jury. One of these infants who had a birth weight of 
3,030.gm was discharged home on the second postpar- 
tum day with only.slight left upper-extremity weakness. 
This defect was not apparent on re-examination at 5 
arid 7 days of age. The infant has since been lost to 
follow-up. The other infant demonstrated improve- 
ment in his left upper-extremity function by the time of 
hospital discharge on the third postpartum day. This 
infant was referred for further pediatric evaluation 
and physical therapy. By 28 days of age, only left 
shoulder muscle weakness was present. Thereafter, the 
infant was lost to follow-up. | 

There were no other complications during vaginal 
delivery recorded for the remainder of the patients in 
Study Groups B and C. (7 

" Umbilicus- to-mouth delivery times were recorded 
during three of five deliveries in Study Group B and 
during 40 of 55 deliveries i in Study Group C. Thirty- 
nine of these 43 patients had 5-minute Apgar scores of 
7 or greater. The umbilicus-to-mouth delivery times 
ranged from 15 to 240 seconds (Fig. 1). The four in- 
fants from Study Group C with depressed 5-minute 
Apgar scores had umbilicus-to-mouth delivery times of 
45, 60, 90, and 165 seconds, respectively. The 17 pa- 


20-2700 


tients in whom no umbilicus-to-mouth delivery time 
was recorded all had 5-minute Apgar scores of 7 or 
greater. 

Immediate neonatal outcome for each group was de- 
termined by the 5-minute Apgar scores (Table V), the 
neonatal course in the hospital, and the length of infant 
hospital stay (Table VI). 

One infant from Study Groups À and D and four 
infants from Study Group C had depressed 5-minute 
Apgar scores. Of the four infants in Study Group C, 
one infant with a birth weight of 2,270 gm at 36 weeks 
of gestation had a depressed Apgar score secondary 
to maternal intrapartum administration of narcotic 
agents. Two other infants had congenital abnor- 
malities. One infant was diagnosed as having Down's 
syndrome; the other, listed in Table II, died in the 
immediate neonatal period from bilateral hypoplastic 
lüngs and renal agenesis. Chromosomal studies of this 
infant revealed no abnormality. The four infants free 
of congenital malformations with depressed 5-minute 
Apgar scores are listed in Table VI. 

Neonatal outcome docümented up to the time of in- 
fant discharge from the hospital is listed in Table VI. 
No neonatal complications occurred in the I] patients 
who were not delivered according to study protocol 
(Table II), except for the one neonatal death attribut- 
able to lethal congenital anomalies. l 

Of the 148 infants delivered by cesarean 1 section ac- 
cording to protocol (Study Groups A and D), nine in- 
fants, or 6.1%, experienced neonatal morbidity. Eight 
infants, or 16.3% of the 49 infants in Study Group C 
who were delivered according to protocol, experienced 
neonatal morbidity. The morbid conditions of all in- 
fants in Table VI, except for the two with brachial 
plexus injuries, cleared by the time of ensue dis- 
charge. 

Fifteen (7.3%) of the 208 infants delivered in this 
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oB ` 


e -Normal Infants 
o^: Erachial Ptexus Injury 
^ OB = Cown's Syndrome 
OC = Narcotized Infant 
OD = keconium Aspiration 


OF = Lethal Anomaly 





15 30 45 60 75 90 105 


i95 210 225 240 


l20 135 150 65 180 
TIME (seconds) 


Fig. 1. Umbilicus-to-mouth delivery time versus 5- minute Ápgar score. 


Table VI. Neonatal outcome ee anomalies excluded) 





Study group 
A. Cesarean- 3,800 7.2] 
cesarean 
P 3,015 9 - 
P 2,840 9 2,25 
C. Vaginal- 55 M X 4,000 6 7.06 
vaginal 
P 3,460 9 7.25 
P 3,300 10 4:92 
P 3,100 10 - 
M 3,030 8 — 
P 2,640 9 7.32 
M 2,560 8 
M 2,270 5 7.30 
D. Vaginal- 60 P 4,230 8 7.30 
cesarean M 4,200 9 7.24 
P 4,200 6. = 
P 3,450 9 7.20 
P 2,730 8 7.26 
M 2,100 9 7.29 


RDS: Respiratory distress syndrome. 

*M: Multügravid; P: primigravid. 

TArthroplasty at 8 days of age. 

tInfant remained in hospital until mother was discharged. 


study had congenital anomalies. Nine occurred in 
Stidy Group A, five in Study Group C, and one in 
Study Group D. Four infants had congenital hip dislo- 
cations, three infants had one undescended testicle, 
and one had a cleft sternum and dislocated hips. The 











Length of 
hosfntal stay (days) 


Respiratory zcidosis at birth, congenital 10+ 
hip disloca-ion 

Hypothermiz, mild RDS, hypoglycemia, 10 
hyperbilirr binemia, hypocalcemia . 

Hypothermiz 6i 

Metabolic acidosis at birth, meconium 4 


aspiration :yndrome 
Hyperbilirub nemia, ABO incompatibility 7 
Brachial plexus injury 3 
Hyperbilirub nemia 4 
Brachial plexus injury (mild) 2 
Spontaneous bilateral pneumothorax | 4 
Hyperbilirubznemia 4 
Narcotic depression at birth, RDS, mild 11 
neonatal sepsis, hyperbilirubinemia 
Hyperbilirubmemia 6* 
Hypoglycemia 8° 
RDS (mild), meconium aspiration 11 
syndrome (?) 
Respiratory azidosis at birth, sepsis, 7 
hypoglycemia 
Osteomyelitis (left femur), hyperbili- 32 
rubinemia 
RDS (mild), ABO incompatibility 13 


remaining seven cases of congenital malformation were 
meningomrelocele with hydrocephalus, limb reduction 
defect, venzrizular septal defect, talipes equinovarus, 
polydactyly, L'own's syndrome, and hypoplastic lungs 
with renal agenesis. 
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Table VIL. Maternal morbidity 


~ 


Study group 

O CMM ee 
Protocol selection | Cesarean Cesarean Vaginal Vaginal 
Route of delivery Cesarean Vaginal Vaginal Cesarean 
No. of patients 88 5 55 60 
Endoparametritis 32. 0 4 25 
Endoparametritis and urinary tract infection i 0 0 0 
Endoparametritis and wound infection I 0 0 2 
Wound infection l 0 0 3 
Urinary tract infection 3 0 0 3 
Headache after spinal anesthetic, l 0 0 0 
Blood transfusions 7 0 l 7 
Aspiration pneumonia l 0 0 0 


Table VIII. Maternal RT of delivery 






Postoperative 
complications 





A. Cesarezn- — 8,500 Uterine atony Ureteral injury, . Hypogastric artery Sepsis, hepatiiis 
cesarean ^ laceration of ligation, cesarean 
l hypogastric vein hysterectomy | 
3,200 4 Uterine atony — — .  Endoparametritis 
2,000 2 Extension of — o — — 
uterine incision 
1,300 . 4 Uterine atony — — E 
1,200 ` 2 Manual removal Extension of uterine — Endoparametritis 
of placenta incision 
1,000 3 — — — Endoparametritis 
850 2 — — | — Endoparametritis 
C. Vaginal- 700 ] Uterine atony — — — 
vaginal 
D. Vaginal- 1,000 2 — — — Endometritis and 
cesarean wound infection 
800 4 . Extension of — — Endoparametritis 
uterine incision 
800 2 ; n oes = — Endoparametritis 
800 1 — ` — Bilateral tubal ligation — 
725 2 Extension of — — Endoparametritis 
uterine incision ! 
550 ` 2 Extension of Uterine atony — Urinary tract 
uterine incision infection 
550 l Manual removal — ; — i 
of placenta l 
Maternal postpartum complications are listed in drainage on the eighth postpartum day. The patient's 
Table VII. Seventy-three, or 49.395, of the 148 women infectious process eventually responded to antibiotic 
who were delivered by .cesarean section in Study therapy and she was discharged home on the twenty- 
Groups A and D experienced postpartum morbidity. first postpartum day. The patient with endoparametri- 
Fourteen of these women required blood transfusions. tis and wound infection in Study Group A initially re- 
The complications of delivery which required blood sponded to systemic antibiotic therapy and was dis- 
transfusions are listed in Table VIII. charged home on the seventh postpartum day. She was 
Only four, or 6.7% of the 60 women in Study Groups readmitted on the twenty-seventh postpartum day for 
B and C, who were delivered vaginally experienced surgical drainage of a subfascial abscess and systemic 
postpartum complications. Only one woman required a antibiotic therapy necessitating an additional 11-day 
blood transfusion (Table VIII). hospital stay. | 
One of the two women in Study Group D with en- One patient in Study Group A had a difficult endo- 
doparametritis and wound infections developed an ab- tracheal intubation during the administration of a gen- 


dominal subfascial abscess which required surgical eral anesthetic for delivery. Postoperatively, the patient 
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was diagnosed as having aspiration pneumonitis which ' 


resolved without sequelae. The patient was discharged 
home on the ninth postpartum day. One patient in 
Study Group D developed grand mal seizures during 
the administration of a lumbar epidural anesthetic. Ce- 
sarean section proceeded with general anesthesia, and 
there were no sequelae in either mother or infant. 

Two women in Study Group A underwent hysterec- 
tomy. The case of one woman, listed in Table VIII, was 
outlined in the preliminary report of this study.” This 
woman experienced uterine atony following cesarean 
section which required hysterectomy for hemostasis 
after failed hypogastric artery ligation associated with 
laceration of the left hypogastric vein. The second case 
was that of a 32-year-old secundigravid woman who 
was delivered uneventfully and was discharged home 
on the fourth post partum day. She was readmitted 10 
weeks postpartum for sepsis secondary to pyometra. 
The patient’s condition failed to improve despite sys- 
temic antibiotic therapy and uterine drainage. She un- 
derwent a total abdominal Hysterectomy and a right 
salpingo-oophorectomy. Pathologic findings of the 
uterus revealed endomyometritis with multiple myo- 
metrial abscesses. 


Comment 


One hundred ninety-seven (94.7%) of the 208 cases 
selected for prospective study were delivered according 


to protocol. Two of the 60 infants delivered vaginally - 


sustained birth trauma, while 73 (49.3%) of the 148 


women delivered by cesarean section experienced . 


postpartum morbidity. 

Both cases of birth injury occurred during partial 
breech extractions complicated by the presence of a 
nuchal arm. Fortunately, both infants experienced im- 
provement during the immediate neonatal period. 
Nevertheless, birth trauma of any degree is unaccept- 
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able to physicians and patients and should be pre- 
vented. Nuchal arms at breech delivery are avoidable. 
Nuchal arms result when the obstetrician, concerned 
about umbilical cord compression and fetal hypoxia 
during breech delivery, rapidly extracts the fetal body. 
In this study, even with the complication of a nuchal 
arm, the two injured infants had umbilicus-to-mouth 
delivery times of 60 and 100 seconds, respectively. Data 
in Fig. 1 of this study demonstrate that umbilicus-to- 
mouth delivery times of up to 240 seconds are associ- 
ated with 5-minute Apgar scores of 7 or greater. Con- 
sequently, obstetricians performing breech extraction 
carefully and without haste should be able to avoid the 
occurrence of nuchal arms without significantly com- 
promising fetal well-being. 

Compared to that of vaginal delivery, the incidence 
of maternal morbidity in this study from cesarean sec- 
tion is both striking and concerning. Despite modern 
operative techniques and systemic antibiotic regimens, 
women undergoing cesarean section in our Institution 
experience intraoperative complications, blood loss, 
and infectious morbidity at a rate much higher than 
those associated with vaginal delivery. Maternal risks of 
morbidity multiply when one considers the potential 
anesthetic and operative complications encountered in 
subsequent abdominal deliveries. 

The maternal risks associated with cesarean section 
as well as the favorable outcome in all but two of the 
infants delivered vaginally support our contention that 
vaginal delivery in selected cases of singleton frank 
breech presentation at term can be performed with a 
minimum of risk for both mother and infant. 


The authors would like to thank Lee Youkeles, 
UCLA Computer Facility, Los Angeles, California, and 
Dr. Pamela Wolf, Division of Biostatistics and Epi- 
demiology, Georgetown University School of Medicine, 
Washington, D. C., for their statistical assistance. 
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Dr. Bast. W. MALONEY (by invitation), La Mesa, 
California. When the original paper was presented, the 
fact was brought to my attention that the management 
in labor and delivery of breech presentation was not 
settled once and for all to be cesarean section. 

Most of us were trained to deliver babies in breech 
presentation via the vagina. There were evident inher- 
ent problems, although, with careful observation and 
the application of appropriate techniques, a vaginal 
delivery could be safely accomplished in most in- 
stances. It was these exceptions which troubled us: Who 
among us has not been slowly drawn into a situation 
where it took all our skills and a modicum of luck so 
that mother, baby, and obstetrician all escaped un- 
scarred? There had to be a better way. After experi- 
ence with liberal use of cesarean section, many obste- 
tricians feel this is a better way. 

Abdominal delivery was chosen over vaginal delivery 
in the past mostly for maternal indications. With the 
emphasis on quality of life, fetal indications came to the 
fore. This study is timely. We were all forced by it to 
take another look and question our methods. 

In San Diego, we have a variety of obstetrics services. 
A look at a few examples is of interest. At a community 
hospital, most deliveries are by obstetricians. Breech 
presentation is considered an indication for cesarean 
section. At first primigravid patients were delivered by 
cesarean section; as time went on the indications were 
expanded to multigravid patients. 

This paper was discussed by the obstetrics staff of 
this hopefully typical community hospital. They were 
almost universal in their belief that the present mode of 
treatment was proper. To return to the former mode 
would be a lowering of the standards of care and indi- 
cated almost a cavalier attitude toward a most hazard- 
- ous obstetrics situation. 
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At the medical school, the obstetrics service follows 
the basic protocols outlined here. They endorse the 
concept strongly. Another hospital has a teaching and a 
private service. The teaching service functions in the 
same way as the medical school. Friends of mine on the 
private staff tell me they liberally use cesarean section 
as is done in the other community hospitals. The rec- 
ords for the last 3 years were reviewed. Much to my 
surprise there was a higher percentage of cesarean sec- 
tions in the clinic than in the private service. 

For a time, residents were not trained in the various 

techniques of vaginal delivery for breech presentation. 
This deficiency is now being partially rectified through 
careful evaluation of patients for vaginal delivery or 
cesarean section by the protocols outlined here. 
. I would be remiss if I did not mention the medical 
liability climate in which we practice in Southern 
California. As cesarean section became.the standard of 
treatment, anything less could be considered to be in- 
judicious. There are cases where vaginal delivery is ap- 
propriate. This paper should help to put things in a 
proper perspective. Each delivery can be evaluated on 
its own. However, if a vaginal delivery is chosen, any- 
thing less than a perfect result will place the obstetri- 
cian in legal jeopardy. This paper will cause us to take 
another look from which everyone will benefit. 

The difference between a teaching facility with stu- 
dents, interns, and residents along with a structured 
modus operandi and a private service with individual 
obstetricians practicing as each one sees fit comes into 
focus. Some feel labor is an indication for oxytocin. 
The use of Pitocin in breech presentation is of special 
interest. In any labor, it is considered an additional risk 
regardless of how carefully monitored. This study 
seems to indicate that in the hands of the authors it is 
safe although many obstetricians remain concerned. 

The most unexpected and disturbing portion of this 
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paper was the incidence and severity of the maternal 


complications of cesarean section. It is especially SO, as. 
most were elective procedures. Uterine atony, exten- | 
` sion of the uterine incision, and endoparametritis ac- ' 


counted for most of the complications. As elective ce- 
sarean section will continue to be the mode of delivery 
for many breech presentations, it-behooves each of us 
to review our technique to prevent their occurrence. 


This study, along with others, is having an impact on 


resident training, the thinking of obstetricians, and the 


actual management of breech presentations in labor in ` 
.community hospitals. Breecli deliveries can be accom- | 
plished vaginally, but the problem i is, should they be? | 
The stateinent that carefully evaluated cases of breech” 


Seely cah be safely ao nee vaginally is is a fair 
one. 

DR. KEITH P. RUSSELL, Los Angeles, California. The 
authors have presented the definitive report on their 
randomized study of breech delivery, a preliminary re-. 
port of which was given before this Society at the an- 


nual meeting 2 years ago. The present report further | 


substantiates the conclusions drawn at that time, 
namely, that vaginal delivery of breech presentations 


under selected circumstances is an acceptable and safe’ 
method of management. Certain observations are per- | 


tine nt: 


l. This study has the virtue of being a prospective,- 


randomized study and as such is of significant scientific 


merit. Practically all studies of the management of ` 


breech delivery have been retrospective and based 
upon chart and patient reviews subsequent | to delivery. 
I know of no other prospective randomized study 
which has the reliability of the present study, approach- 
ing the problem with an unbiased and unselécted sys- 
tem of data retrieval. Although many physicians par- 
ticipated in the study, the selection of methods of man- 
agement was properly randomizéd and sufficiently 
blind that the study is scientifically valid. 

2. It is important to note that the study does not 
include all types of breech presentation. The study 
specifically refers to the management of frank breech, 
singleton. births, with certain predictive and required 
study factors taken into account in selection of man- 
agement. | 

3. The incidence of neonatal morbidity is sufficiently 


low to accept the conclusions of this study. Based - 
upon their figures, the long-term incidence of birth . 
damage as reflected in the subsequent development of 


the infant should be no EU than with cephalic pre- 
séntation. . 

4. The incidence of maternal morbidity, however, is 
significantly high. This morbidity figure cannot be ig- 


nored by those who recommend cesarean section for all: 
breech deliveries. The incidence of 47% occurred in an. 


institution noted for its interest in and contributions to 
antibiotic therapy and basic perinatal medicine. Of im- 


portance in this regard is the observation that sub-` 


sequent deliveries in the cesarean section group may 
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again present problems in' maternal morbidity sig- 
nificantly greater than associated with vaginal delivery. 
5. The incidence of nuchal arm complications was 


_ emphasized by the authors as being associated with 


hasiy vaginal delivery. This is an indication that the 
long-forgotten teachings of Potter in the management 


-Of breech tirth’are not known to present-day trainees. 


The high incidence of cesarean section ón most services 


. has resulted in decreased training opportunities for 


ene breech delivery management by residents. 
| 6. There is also a general concern that present-day 
tr aining programs do not sufficiently provide adequate 


. training in all aspects of surgical management. Perhaps 


the high incidence of maternal morbidity associated 
with cesarean section justifies such concerns. The ease 
of performing cesarean section has at times reduced 
attention to potential complications as well as concern 


, with basic. surgical principles of wound healing, han- 
dling of tissues, and general surgical techniques. 


.In conclusion, I should like to ask the authors if there 
are any plans for continued prospective study, insofar 
as possible and admittedly a difficult logistic exercise, 
of the subsequent growth and development of the in- 


fants in this series. The presént study would be of even 


greater intportance and value if such follow-up could 
be obtained. 

This is a well-designed and well-conceived study of 
the problem, some áspects of which are often based on 
limited clinical observations, anecdotal experience, and 
historical retrospective studies. Continuation of studies 


-such as theirs from large services will'be exceedingly 


helpful to futuré generations of obstetricians as they 
approach zhe management of breech pr esentation and 


delivery.. , 


DR. WILLIAM K. GRAYES, San Fr ancisco, California. 
Over the past 20 years I think that we have seen three 
or four stadies demonstrating strikingly less response 
to oxytocin stimulation in dysfunctional labors with 
breech presentations.as compared with vertex presen- 


' tations. Tae poorly dilating wedge cervix is a possible 


explanaticn, but I think the association of breech pre- 
sentation with minor uterine anomalies, such as arcuate 
or septate uteri, with associated abnormalities in the 
electrical conduction system of the uterus seems à more 
likely explanation. Thus, dysfunctional labor which 


‘tends to be unresponsive to oxytocin results. At any 


rate; I would like to suggest that we consider oxytocin 
stimulation of labor relatively or ape contraindi- 
cated in breech presentations. 

DR. EUGENE C. SANDBERG, Sanri, California. I 
have often wondered how to interpret the findings on 
x-ray pelimetry when the examination is used to help 
decide whether a fetus presenting by the breech should 
be delivered vaginally or abdominally. X-ray pelvime- 
try was used in this study, as it is in everyday practice, to 


aid in th:s decision; but what are the qualifying (or 


disqualifying) features or dimensions in x-ray pel- 
vimetry when the fetus is estimated to weigh 2,500 gm? 


- 
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What are they when the fetus is estimated to weigh 
3,800 gm, the other end of the fetal weight scale in this 
study? Surely they must be different although few au- 
thors, including those of texts, offer much information 
on this point. What were they for this group? Relatively 
speaking, how large is a large pelvis? How small i is a 
small pelvis? 

DR. BRUCE B. ROLF, Los Angeles, California. Not all 
infants are easily delivered by cesarean section, espe- 
cially those with breech presentation. Many times we 
. have seen unnecessary delays and perhaps traumatized 
infants when an inadequate transverse lower-segment 
incision was used. A vertical lower- -segment incision 
facilitates delivery of the body and after coming head 
with less risk of uterine laceration which may increase 
maternal morbidity. 

Remember that the basic principles of breech ele: 
ery still apply at cesarean section and the opportunity 
of such teaching should not be overlooked. 

DR. QUILLIGAN (Closing). With regard to the use of 
oxytocin, we had to make a conscious decision at the 
beginning of the study as to whether or not we would 
use this preparation, We knew that in most of the 
textbooks breech presentation was considered a con- 
traindication to oxytocin, but I have always had the 
somewhat simplistic philosophy that if we know what 
the uterine activity actually i is, if we could indeed mea- 
sure it, and if we were willing to let the patient labor 
spontaneously, then we should be willing to give her 
the same type of activity with the use of oxytocin. This 
was the reason we chose to use oxytocin under carefully 
controlled conditions. That decision was made 4 to 6 
years ago and since then there have been'some studies 
such as thase of Dr. Seitchik where measurement of 
wave forms demonstrated that these contractions may 
not be quite identical to those that occur spontaneously. 
Therefore, I think that if we were starting the study 
today, we might exclude oxytocin and I do not recom- 
mend that oxytocin be utilized in breech presentations. 
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Personally, I believe that if one has a catheter inside the 
uterus and can very carefully monitor the contractions, 
then a gentle trial of oxytocin is not contraindicated. 
However, if there is no catheter in the uterus and if one 
is not operating under ideal circumstances, oxytocin 
should not be used. 

Of course, Dr. Russell is quite correct. When one 
calculates, by the criteria we have delineated, the num- 
ber of babies who are delivered vaginally and might 
otherwise have been delivered by cesarean section, this 
number is relatively small. We have calculated this 
number, and about 25% of all breeches that would 
otherwise be delivered. by cesarean section are deliv- 
ered vaginally. 'This seems to me to be just one more 
step in an effort to reduce the number of cesarean 
sections and at least for the individual mother, to lessen 
morbidity and potential mortality. 

Another point that frequently comes up, which I 
would like to comment on briefly, is the use of external 
version in an effort to reduce the incidence of breech 
presentation. Many of you may know that there has 
been a resurgence of interest in external version, par- 
ticularly in Europe. Salina has now done a sizable num- 
ber of external versions by means of tocolysis with rea- 
sonably good results. While I consider this still to be an 
experimental protocol, I think it is something we 
should watch carefully. We may be able to reduce the 
incidence of breech delivery to approximately 1% to- 

1596. 

Finally, I would like to refer back to the follow-up 
studies and to reiterate that the only really good long- 
term follow-up study that I know of in the literature is 
one recorded from Newcastle upon Tyne, involving a 
group of children who entered school and demon- 
strated no difference in neurological sequelae among 
those delivered as breech babies com pared to those de- 
livered as vertex babies. The vast majority of those 
bábies were delivered vaginally. I think that there are 
many indications that vaginal delivery is not best. 
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A diagnosis of fetal distress was made in 75 term obstetrical patients from a population of 3,972 
term deliveries. Twenty-three percent of the infants were scored 6 or less on the 5-minute Apgar 
rating. One or more determinations of fetal scalp pH were available in 27 of these patients. The 
scalp pH improved the accuracy of the diagnosis of fetal distress modestly. Follow-up evaluation to 
at least 1 month of age was available in 75% of the infants. Six infants were not neurologically 
normal; in four of them this was of major importance, and in the other two it was of minor 
importance. In one, the condition was almost certainly unrelated to prenatal or perinatal factors, 
whereas in the other five, evidence of chronic fetal asphyxia as well as perinatal asphyxia was 
elicited. An additional 10 term infants with a 5-minute Apgar score of 6 cr less had entirely normal 
electronic fetal monitoring tracings. (AM. J. OBSTET. GYNECOL. 137:245, 1980. ) 


IT 1s accepted dogma, especially, but not exclusively, 


in legal circles, that brain damage is a frequent conse- 


quence of perinatal asphyxia in the infant who was ex- 
posed as a fetus. Most scientific publications, however, 
report a contrary opinion. For example, Myers,' the 
most prolific writer on the experimental production of 
brain damage subsequent to maternal hypoxemia and 
fetal hypoxia/asphyxia, noted the rarity of brain dam- 
age in the surviving monkey neonate. He reported that 
virtually all monkey fetuses so exposed either suc- 
cumbed in utero to the asphyxia or survived to be neu- 
rologically normal. Only rarely in an animal was Myers 
able to produce the desired brain damage in the surviv- 
ing neonate in spite of the precise control of the degree 
of partial asphyxia possibe only in an experimental set- 
ting. Many authors, using human clinical populations, 
report a similar all-or-none effect of hypoxia/asphyxia 
on the surviving human fetus.* ? These human “exper- 
iments" are, of course, much less well controlled than 
are laboratory exercises, since neither the degree of 
asphyxia nor the oxygen saturation of the fetal blood 
can be measured with precision in the clinical patient. 
Authorities have recently suggested another etiologic 
time sequence for the relationship between hypoxia/ 
asphyxia and brain damage. Towbin, for example, has 
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commented on the frequency with which unrecognized 
hypoxia/asphyxia during pregnancy and before the 
perinatal period results in early brain damage to the 
fetus, usually unrecognized, which then is attributed to 
perinatal zsphyxia. Prenatal conditions in the gravid 
woman that might cause such damage are often 
difficult to identify and are frequently completely un- 
recognized. Hypertensive disease, placental dysfunc- 
tion, and intrauterine growth retardation (IUGR) are 
examples of such conditions. Maternal anxiety may also 
be an important cause of prenatal neurologic damage 
to the fetus. It has been observed that exposure of a 
gravid animal or a gravid woman to anxiety-producing 
stimuli results in a decrease in uterine blood flow and 


simultaneous changes in the fetal cardiovascular system 


consistent with fetal asphyxia.? The difficulty in docu- 
menting prenatal asphyxia in an individual patient is 
obvious. 

These ideas notwithstanding, the diagnosis. of fetal 
distress may be crucially important to clinical practice. 
Electronic fetal monitoring (EFM) or frequent auscul- 
tatory sampling of the fetal heart rate (FHR), together 
with fetal scalp blood sampling (FSBS) for pH are the 
tools currently in clinical use for this purpose. The ac- 
curacy of these tools continues to be in dispute. For 
example, most authorities suggest that the patterns of 
EFM usually associated with fetal distress will over- 
diagnose actual fetal distress in about 8096 of patients, 
ie., give false positive findings." 7 False negative re- 
sults, however, are thought to be rare, i.e., normal pat- 
terns are rarely followed by a depressed neonate. 

The present study was undertaken to help clarify the 
following questions: (1) How frequently does EFM 
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Table I. Incidence of fetal distress in term deliveries 
(University of California, Davis, Sacramento 
Medical Center, July, 1976 to June, 1979) - 


ee ee 


Total delis eries 4,483 100 
Premature deliveries ' 511 11.4 
Term deliveries 3,972 88.6 

Fetal distress by EFM 75 1.9 
No fetal distress by EFM, but 10 0.25 
Apgar score less than.7 acd 
Term intrapartum fetal deaths 2 0.05 
Term neonatal deaths fj 0.18 


Table II. Type of delivery for fetal distress - parity 


Vaginal delivery 18 (49%) 4 6 9 (24%) 37 

Cesarean section 25(66%) 5 6  2(59) 38 

Total 43 9 12 11 75 
(% Primigravidas of total deliveries = 32%) 


Table III. Apgar score by type of delivery 






5-min Apgar scores 


Vaginal delivery 0 7 30 37 
Cesarean secuon 4 6 28 38 
Total 4 13 58 75 





=7.20 0 2 o & 9 
<7.20 lt 51 12 18 
Not done 3. - 6 99 48 

Total 4 13 58 75 


*False positive = 37%. 
+False negative = 75%. 


overdiagnose and underdiagnose fetal distress? (2) 
How frequently does the “distressed” fetus have a 
major congenital anomaly? (3) Is the time lapse be- 
tween the diagnosis of acute fetal distress and delivery 
a critical factor that controls the degree of risk of brain 
damage? (4) Are there identifiable prenatal factors 
which, in combination with an abnormal EFM tracing, 
can predict an increased risk of neurologic damage? 


Material and methods 


From July 1, 1976, to June 30, 1979, 3,972 term 
deliveries occurred at the University of California, 


Davis, Sacramento Medical Center. EFM was used rou- 


tinely unless the patient refused or unless labor was too 
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far advanced at the time of admission to permit initia- 
tion of it. The patients were routinely encouraged to 
labor on their sides, with 5%-dextrose in a 0.45% nor- 
mal saline solution running intravenously. In this 
population, we identified 75 patients (1.9%) who were 
delivered of a single term fetus in a vertex presentation 
who was diagnosed during labor as “distressed.” Charts 
of mothers and infants were reviewed for various fac- 
tors, including the type of delivery and the interval 
from the time of diagnosis of fetal distress to delivery. 
Pediatric follow-up of at least 1 month was available for 
almost 75% of the infants. 

The diagnosis of fetal distress was restricted to those 
fetuses who exhibited late deceleration of fetal heart 
rate, severe variable decelerations, prolonged brady- 
cardia, or unexplained loss of beat-to-beat variability. 
Of the 75 fetuses, 38 were delivered by cesar ean section 
and 37 vaginally. An additional 10 patients were deliv: 
ered of an infant with a low Apgar score, but without 
evidence of fetal distress on electronic fetal monitoring, 
and with no evidence of delivery-induced asphyxia. In 
this group, patients were excluded if EFM was not used 
or if narcosis during labor may have aggravated the 
depression of the neonate, or if delivery by cesarean 
section, mid forceps, or vaginal breech occurred. 


Results 


Table | delineates the population from which the 


samples were drawn. In Table II, the parity of each `. 


group is shown. There were slightly more - primi- 
gravidas and fewer high-gravidity patients among the 
cesarean section sample. The 5-minute ‘Apgar scores in 
each group are given in Table III. Only 23% of the 75 
infants diagnosed as. distressed in utero were scored 
less than 7 at 5 minutes. 

At least one pH by fetal scalp blood sampling (FSBS) 
was obtained on 27 of the 75 patients (Table IV). An 
unsuccessful attempt to obtain a pH was made on sev- 
eral of the other infants. In nine, the lowest pH was less 
than or equal to 7.20, whereas in 18, the lowest pH was 
greater than 7.20. Only two of the nine infants with a 
scalp pH of less than or equal to 7.90 were scored less 
than 7 on the 5-minute Apgar, whereas six of the 18 
infants with a pH greater than 7.20 had an Apgar score 
of less than 7. Seven of 19 infants with a high Apgar 
score had a scalp pH less than or equal to 7.20 (3796 
false positive), whereas six of eight infants with a low 
Apgar score had a pH greater than 7.20 (75% false 
negative). Eighteen percent of those infants who were 
delivered without a pH determination had a low Apgar 
score. 

Table V lists the infants in the fetal distress popula- 
tion who were born with a congenital defect. None of 
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Outcome 


Gastroschisis; small 
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"Table V. Term deliveries—fetal distress: Infants with ss Sale anomalies 


Prenatal Diagnoses of fetal Lowest Type of 5-min First new- l 
Galan distress to delivery | scalp pH delivery -| Apgar score | born pH | gestation 





375 min Cesarean section 6.76 39 
ventricular septal 
defect x 
Severe hepato- Postterm ' 307 min — Cesarean section 0 = 42 
megaly : 
Gastroschisis — 120 min Attempted Spontaneous 8 — 36 
Cleft lip/cleft palate — 27 min — . Cesarean section 7 7.35 43 
Adrenogenital syn- Gonorrhea 30 min 7.30 Spontaneous 8. — 37 
drome septicemia | 
Tetrology of Fallot ?IUGR 60 min Attempted Low forceps 9 — 40 


Table VI. Diagnosis-delivery interval by mode of delivery 





Diagnosis-deltvery 
interval (min) 


0-60 15 
61-120 4 
121-180 . 8 
>180 6 
Total 33 
X + SD 


136 + 139 


the defects was incompatible with life. Two infants 
died in the intrapartum period and could not be resus- 
dtated. — l | 

The mean time lapse between a diagnosis of fetal 
distress and delivery of the fetus was 151 minutes 
overall, 163 minutes with cesarean section, and 136 
minutes with vaginal delivery (Table VI). The interval 
was slightly shorter (mean, 119 minutes) when the scalp 
blood pH was less than or equal to 7.20. In general, the 
5-minute Apgar score tended to be somewhat lower the 
longer the diagnosis-to-delivery interval became (Table 
VII). This trend occurred in both the vaginal delivery 
and cesarean section groups, although the differences 


were small, except for the cesarean section group - 


which had Apgar scores of less than 3 (Table VIII). 


Six infants were found to have neurologic abnor- - 


malities, of major importance in four of them, and 
of relatively minor importance in the other two (Table 
IX). In five of the cases, there was prenatal suspicion of 
chronic intrauterine distress. In two of these, IUGR 
was strongly suspected (one mother also had hyperten- 
sive disease). Two additional patients were clearly 
postterm. Another patient reported decreased fetal 
movements throughout pregnancy, as well as being 
postterm. In the sixth case, there were no prenatal fac- 
tors that might have predicted a poor outcome; the 
child had seizures of unknown etiology starting at 
l year of age, probably, not related to intrauterine 
factors. 

Twelve infants had developmental abnormalities; in 
six, these were congenital in nature, and in the other 


2 
10 14 5 
7 15 0 
12 | 18 2 
38 71 9 
163 + 118 151 + 127 119 + 96 


Table VII. Apgar score by diagnosis-delivery interval 






Diagnosis-deltvery 
mterval (nin) 


0-60 1 9 23 (88) 26 
61-190 0 2 19 (85) 14 
191-180 l 4 10 (66) 15 
>180 2 E: 10 (62) 16 
Total 4 12 55 ] 


six there was neurologic damage. Review of the fetal 
heart rate -racings showed that two infants with con- 
genital defects and one with a central nervous system 
abnormality postpartum were misdiagnosed as having 
a reassuring EFM tracing. When these three were 
excluded, the nine remaining cases showed very little 
difference in the diagnosis-to-delivery interval with re- 
lation to the 5-minute Apgar score when compared to 
the 63 cases in which the neonatal outcome was good 
(Table X). 


Comment ` 


That electronic fetal monitoring is associated with a 
high false >ositive diagnosis of fetal distress as judged 
by Apgar scores is widely recognized. Our experience 
confirms the false positive rate of approximately 80% 
reported by Shifrin and Dame.” Only about one of five 
infants (a total of 17 in this series) who were thought to 
have suffered asphyxia in utero had a 5-minute Apgar 
score of less than 7. One explanation for this finding is 
that minor EFM changes were misdiagnosed as being 
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Table VIII. Duration of diagnosis-delivery interval by Apgar score and delivery mode 


5-min Apgar scores 


Vaginal delivery 


Cesarean section 276 + 106* 


147 +6] 
164 + 115 


135 + 149 
146 + 115 


136 + 139 
163 + 118 





*Mean diagnosis-to-delivery interval in minutes (+SD). 


Table IX. Term deliveries—Fetal distress: Infants with central nervous system abnormalities 





D:agnosis 
Major 
Severe cerebral palsy at 10 mo Postterm 
Abnormal EEG at 8 mo; dif- Decreased fetal 
fuse cerebral and cerebellar movements 
atrophy at 12 mo (CAT throughout 
scan) pregnancy 
Seizures occurring first at 12 None 
mo—?eticlogy 
Increased tone in lower ex- None 
tremities; strabismus at 3 
mo 
Minor 
Soft neurologic abnormali- Hypertension; sus- 
ties at 12 mo pected IUGR 
Slight delay in developmen- Oligohydramnios; 


tal milestones at 6 mo suspected [UGR 


Table X. Diagnosis-delivery interval by neonatal , 
outcome and Apgar score 


5-min Apgar scores ` 









Neonatal outcome* 


Central nervous system 45+49t 98+68 5 
abnormalities 

Congenital abnormalities _ 0 59+43 4 
Total N 2 7 9 


*Three cases with misdiagnosed EFM are excluded. 
TDiagnosis-delivery interval in minutes. Mean + SD. 


of major importance. We reject this theory since all the: 


tracings were reviewed by our maternal-fetal medicine 
faculty, and since our overall cesarean section rate for 
fetal distress in term infants is very low (1.096). Another 
possible explanation is that delivery was effected so 
quickly after the onset of the fetal asphyxia that the 
neonate was minimally affected. However, the mean 
interval from diagnosis to delivery was 2% hours, an 
interval during which cardiovascular changes compat- 
ible with a diagnosis of fetal distress were continually 
occurring. 

That 10 infants in our population had 5-minute 
Apgar scores of less than 7 without changes in fetal 
monitoring tracings is a number somewhat higher than 
that usuallv reported. Indeed, this number is two thirds 


Prenatal Diagnosis of fetal | Lowest Type of 5-min 
problems distress to delivery | scalp bH delivery Apgar score 


300 min 
146 min 


130 min 


10 min 


80 min 


20 min 





First new- | Weeks of 
born pH | gestation 


7.29 Cesarean section 2 6.88 43 
— Cesarean section 7 





— Low forceps 7 — 39 

— . Spontaneous 4 7.28 42 

— Cesarean section 6 7.07 34-37 
7.19 Cesarean section 8 7.14 39 


of the number of infants born with a low Apgar score 
but with a prenatal diagnosis of fetal distress, The legal 
ramifications of this observation are obvious. If a de- 
pressed infant is delivered without EFM, the assump- 
tion is frequently made by many physicians, as well as 
by the courts, that this result could have been avoided 
with EFM. From our experience, this is not necessarily 
the case. Indeed, the increased maternal risk associated 
with an overly aggressive approach to an EFM tracing 
that is suggestive of fetal distress may not be justified 
when well over two thirds of the infants will give no 
evidence of asphyxia at birth. 

The use of FSBS as a confirmatory diagnostic tech- 
nique of in utero fetal asphyxia is, in our experience, 
less precise than is usually thought in accurately iden- 
tifying infants who will have low 5-minute Apgar 
scores. When the scalp pH was less than or equal to 
7.20, there was a false positive rate of 37%, whereas a 
reassuring scalp pH greater than 7.20 was falsely nega- ` 
tive in 75% of infants. Although these rates appear to 
be somewhat high, they are not inconsistent with 
findings of other researchers.’ 

Goodlin,? in a small group of 11 patients, reported 
that he observed a congenital abnormality rate incom- 
patible with life in 50% of those identified as having 
fetal distress by EFM and confirmed by FSBS. In our 
experience, the congenital anomaly rate was 8% (6 of 
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75) among infants diagnosed by EFM as suffering fetal 
distress. Of these 6, three were delivered bv cesarean 
section, two of whom could not be resuscitated. In both 
of these cases, the EFM tracings were considered to be 
reassuring, when, in fact, subsequent review showed 
that they were consistent with severe fetal distress. 

Myers! has shown that a monkey fetus can withstand 
even very severe asphyxia (pH less than 7.00) for a 
relatively short period of time without brain damage. 
Less severe asphyxia (pH of 7.10) can be tolerated for 
prolonged periods of time. Painter and associates,’ in 
their series of high-risk pregnancies, reported time 
lapses of as long as 975 minutes between suspected 
fetal distress as judged by late or severe variable fetal 
heart rate patterns, and delivery. The mean time lapse 
between the diagnosis of fetal distress and delivery in 
their group of 16 infants with normal findings on 
l-year neurologic examinations was 170 minutes, 
whereas the six infants who hac abnormal findings on 
l-year neurologic examination had a mean time lapse 
of 190 minutes. In our population, the mean time lapse 
between the diagnosis of fetal distress and delivery of 
the infants was 151 minutes, with vaginal delivery oc- 
curring 30 minutes faster than cesarean section. In 
three infants in our series the fetal monitoring tracing 
was misread to be reassuring, when, in fact, a review of 
it suggested a diagnosis of fetal distress. In each case, 
the diagnosis-to-delivery interval was more than 300 
minutes. If the one infant of these three who survived 
with severe cerebral palsy is eliminated from our con- 
sideration, then the five infants with central nervous 
system abnormalities had a mean diagnosis-to-delivery 
interval of 77 minutes (+61 minutes). 

The shortness of this interval suggests that a more 
rapid decision for immediate delivery would not have 
decreased the neurologic risk for the infants in our 
series. Indeed, those fetuses with neurologic abnor- 
malities were delivered more quickly than were the 
infants in whom fetal distress was diagnosed intrapar- 
tum, but in whom the outcome was normal. Since evi- 
dence of chronic intrauterine distress was identified in 
five of six of our neurologically damaged infants, it 
seems likelv that the chronic distress was the major con- 
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tributing factor. This opinion is supported by the fact 
that there were 18 infants whose diagnosis-to-delivery 
interval was greater than 3 hours, all of whom had 
neurologically normal outcomes. The only severely 
damaged ir.fant had 6 hours of intrapartum distress 
which was unrecognized as well as superimposed on 
chronic fetal distress manifested by thick meconium 
staining at 43 weeks' gestation. It would appear, there- 
fore, that the critical factor is not how long an abnor- 
mal fetal heart rate pattern is watched prior to delivery, 
but rather, whether factors associated with chronic dis- 
tress were present in addition to an abnormal EFM 
pattern. Dweck and associates!? observed no increased 
risk of brain damage in a group of severely asphyxiated 
neonates, compared to nonasphyxiated neonates, un- 
less the asphyxiated neonates also had suffered in- 
trauterine growth retardation. These authors also sug- 
gested that perinatal asphyxia is not likely to identify 
the potentially damaged fetus unless chronic placental 
dysfunction has been previously present. This concept 
is further supported by the findings of Yogman and 
associates," who showed that term neonates of pre- 
eclamptic mothers with chronically low levels of estriol 
were more likely to be abnormal neurologically on 
follow-up. than were neonates with either normal levels 
of estriol cr precipitately dropping levels. 

In summary, we think that the following points 
should be emphasized: an EFM tracing classically 
thought tc indicate fetal distress was wrong about 75% 
of the time, in our experience, as judged by a 5-minute 
Apgar score of less than 7; in 10 of 3,972 (0.25%).term 
infants an entirely normal EFM tracing was followed by 
an unexpectedly low 5-minute Apgar score; a congeni- 
tal anomaly was present in less than 10% of our term 
infants wko were diagnosed as distressed in utero; the 
time allowed to elapse between the presumed diagnosis 
of fetal distress and delivery seemed to be less crucial to 
the neurologic outcome of the fetus than was the pres- 
ence of evidence of chronic fetal distress; and in our 
experience, evidence of perinatal asphyxia was not fol- 
lowed by neurologic abnormality of the infant unless 
there was preexisting chronic fetal distress. 
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Discussion 

DR. JOHN J. MOLITOR, Fullerton, California. All of 
us in this era of high premiums for medical liability 
insurance are painfully aware that ours is one of the 
highest risk specialties in medicine. A major share of 
that risk is attributable to obstetrics, in particular the 
possibility of delivering an infant who has a neurologic 
deficit or whose subsequent development and intellec- 
tual performance are anywhere below the norm. In 
such cases the obstetrician is thought to be responsible 
and is frequently sued. In a previous publication, Dr. 
Niswander! reviewed animal data and human epide- 
miologic data on asphyxia.and cerebral palsy. He 
pointed out that, perinatal asphyxia of any degree of 
severity, by itself, rarely leads to brain damage, and he 
took the position that the obstetrician is often unfairly 
blamed for this occurrence. The results of the present 
study support that position. As stated in the final sum- 
mary, evidence of perinatal asphyxia was not followed 
by neurologic abnormality of the child without 

preexisting chronic fetal distress. | 
. The frequency and severity of neurologic deficit in 
infants who suffer asphyxia in the perinatal period, 
particularly during labor and at the time of delivery, 
have always been an enigma. What we need to know is 
why some infants suffer sequelae of anoxia and others 
do not. Although numerous theories have been ad- 
vanced, the complete pathogenesis of perinatal brain 
damage is not known. The answer may lie in pathologic 
studies. Myers? and Brann and Myers? have shown that 
prolonged or repeated partial anoxia is the primary 
event that starts a vicious circle of brain swelling, lead- 
ing to stasis of blood flow and cerebral necrosis, and 
that, in animals, repeated partial anoxia produces the 
pathologic changes identical with those of cerebral 
palsy in the human, whereas complete anoxia does.not. 
We know clinically that complete recovery is far more 
likely in the human infant after an episode of complete 
anoxia during delivery than after repeated or pro- 
longed anoxia. In studies dealing specifically with 
findings in the newborn infant, it has been pointed out 
that the type of cerebral damage associated with anoxia 
seen in the preterm infant is very different from that 
seen in the term infant. There is a considerable litera- 
ture which indicates that many factors besides perinatal 
asphyxia are involved in the causation of neurologic 
abnormalities in the neonate. Studies of defects in the 
enamel of primary teeth, and histologic studies of the 
costochondral junctions of term infants who died dur- 
ing labor or in the newborn period indicate insults dur- 
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ing fetal development. All of this is consistent with the 
authors’ finding that the presence of evidence of 
chronic fetal distress is more important to the neuro- 
logic outcome of the fetus than asphyxia during labor 
or its duration before delivery. Strangely, many of 
these earlier findings have been largely ignored by the 
medical profession, and especially by the attorneys, so 
that I applaud the authors' efforts to bring them to our 
attention today, and I sincerely nope that they continue 
this avenue of investigation. 

One cannot discuss this paper without a considera- 
tion of electronic fetal monitoring. The value of this 
technology is probably the most controversial and ar- 
dently discussed topic in our specialty today. A wide 
spectrum of opinion exists, from those who think that it 
is without value and has not improved perinatal mor- 
tality but has greatly increased the cesarean section 
rate, to those who think that it should be used routinely 
in all labors. A recent book on perinatal intensive care 
stated that electronic fetal monitoring is now intrinsic 
to routine obstetric care. Newly trained residents and 
delivery room nurses have been brought up with the 
new technology and cannot attend a labor without the 
fetal monitor. Even the smaller and more remote hos- 
pitals now have fetal monitoring equipment. This fact 
is difficult to understand when, to my knowledge, no 
studies have yet been published which conclusively 
prove its value. Instead, studies worldwide have led to 
negative conclusions. Haverkamp and associates! have 
very recently published the results of one of the largest 
randomized prospective clinical trials of intrapartum 
fetal monitoring to date. They found that electronic . 
monitoring did not improve neonatal outcomes, and . 
the mothers were at increased risk of cesarean section. 
Drs. Haesslein and Niswander's study tends to confirm 
this. Fifty percent of their infants identified as in dis- 
tress were delivered by cesarean section. The purpose 
of doing a section in these cases is to shorten the 
diagnosis-to-delivery interval, yet that interval was 
longer in the sectioned patients than in those delivered 
vaginally. The length of the interval, at least in this 
study, did not affect the outcome for the infant. Four 
of the six infants with central nervous system abnor- 
malities were delivered by section, and all of the most 
severely depressed infants, those with an Apgar score 
of less than 3, were delivered by section. I would like to 
ask the authors whether a general anesthetic was used 
that might have contributed to the feta] depression? 

The imprecision of electronic fetal monitoring as 
shown by their high false positive rate of 7596 is not 
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new, but it is disturbing to me that they had 10 infants 
with low 5-minute Apgar scores and entirely normal 
fetal heart rate tracings, even after being reviewed by 
their Maternal-Fetal Medicine faculty. Most of us have 


thought that if the fetal heart rate tracing was normal, 


the baby was fine. Apparently, even that reassurance 
can be false. It has been claimed by some that, if in- 
trapartum electronic fetal monitoring were routine, we 
would have no more intrapartum fetal deaths. The au- 
thors had two. The tracings were misread, but never- 
theless the electronic fetal monitoring did not prevent 
the intrapartum death. The legal implications of. the 
misreading are obvious. No tracing would be better 
than a misread one. | 

It is evident that we still lack precise means of iden- 
tifying intrapartum fetal distress and asphyxia. No one 
would argue that fetal asphyxia never causes harm; 
however, its potential for doing so in the appropriately 
grown term infant 1s low. Its potential for causing harm 
is much higher in intrauterine-growth-retarded in- 
fants, premature infants, or any infants whose nutritive 
or respiratory placental functions have been com- 
promised. We need to redirect our emphasis and 
energies to identifying these patients before the time of 
labor. New techniques: for this purpose are rapidly 
evolving, including study of fetal body movements and 
fetal respiratory movements, measurement of total in- 
trauterine volume, and even study of fetal behavior. It 
would seem reasonable to monitor these patients in 
labor, once they have been identified, since they are the 
most likely to be benefited. Proof even of this hypothe- 
sis will be a long time coming. 

I would like to ask the authors whether they still 
routinely monitor all patients in labor, or whether they 
reserve monitoring for those patients determined to be 
at increased risk of adverse pregnancy outcome. 
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Dr. EDWARD J. QUILLIGAN, Los Angeles, California. 
Dr. Niswander and his colleagues have developed a 
thesis that a single hypoxic insult during the in- 
trapartum period is, in almost all instances, an all-or- 
none phenomenon. That is to say, a fetus who is per- 
fectly normal at the beginning of labor will either die of 
hypoxia or die as a neonate or be perfectly well if he 
lives through both eras. This is a thesis which is some- 
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what difficul to accept because there are multiple in- 
stances in waich the pregnancy is apparently normal 
and yet the infant is depressed at the time of birth and 
has neurologic damage in the ensuing years, since 
there are so many reasons for neurologic damage such 
as infection in the central nervous system, unrecog- 
nized intracranial bleeding, and other conditions in 
addition to hypoxic brain damage. It is very difficult to 
prove that the latter case is indeed due to hypoxia 
alone. The authors site the work of Myers, who acutely 
asphyxiated monkeys in the period immediately after 
delivery when the animal was still in its amniotic sac. He 
did find, as the authors state, that most of the animals 
died with this type of acute hypoxia. However, some 
animals did live and some did manifest brain damage. 
The problem is that the majority of some manifesta- 
tions of bram damage with acute hypoxia were those of 
brain stem lesions, whereas pathologists, such as Dr. 
Towbin anc others, who have studied the brain lesions 
of so-called asphyxic human infants, find that most of 
the lesions are in the cerebral hemispheres. 

In the present study, the authors have identified 75 
infants who were delivered at term and were diagnosed 
during labcr as being distressed. The diagnosis of dis- 
tress was mrade on the basis of an abnormal heart rate 
pattern or a scalp pH below 7.20. They have looked at 
these infants in relationship to the incidence of low 
Apgar scores as well as neurologic damage. The 
findings are interesting and a little unexpected in some 
respects. The finding of a very high false positive rate 
of diagnosing fetal distress in relationship to Apgar 
scores is not surprising. This was pointed out by Hon 
many years age, subsequently by Schifrin, and most 
recently by the present authors. It also is not too sur- 
prising thet there was a false positive rate correlating 
the Apgar scores with the pH, that is, 37% of the m- 
fants had-a pH less than 7.20 but a normal Apgar score. 
However, it was somewhat surprising that 75% of the 
infants with a low Apgar score had a normal pH. This 
would seem to indicate to me one of two possibilities, 
either tha: the infants may have been carrying some 
drugs which accounted for the low Apgar score, or that 
the mothers may have had some degree of alkalosis 
that gave :he infant a normal pH even though he still 
had some degree of oxygen debt. This could only be 


determined through excess lactate values. I wonder 


whether tae authors would like to comment more ex- 
tensively on this finding. Finally, the fact that there 
were six reurologically damaged infants in a group of 
75 with fetal distress certainly speaks strongly of a 
greater incidence of discovery of fetal distress with 
monitorirg than without it. I am presuming that these 
six infants who were neurologically abnormal did have 
relatively severe changes in the heart rate, that is, either 
no beat-to-beat variability with mild late deceleration or 
more sevzre late deceleration in the absence of beat- 


' to-beat variability, and I would hope that they had 


quite low pH scores. However, since such may not be 


` 
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the case, I wonder whether the authors would com- 
ment on this particular aspect of the study. It would 
certainly seem to me that, if one had 75 infants with 
absolutely normal fetal heart rates and no diagnosis of 
distress, he would not get such a high yield of neuro- 
logically abnormally infants at 1-month follow- -up. 
Finally, the authors have not really succeeded in 
convincing me that their thesis is correct, i.e., the all- 
or-none phenomenon. I still think that in a period of 
labor which may last from 6 to 8 or more hours there 
could be enough chronic hypoxia so that the infants 
could be neurologically damaged and live without hav- 
ing had hypoxia preceding the labor or subsequent to 
the labor. Immediately, the majority of these infants 
will die either in the prenatal period or in the immedi- 
ate neonatal period, but, nevertheless, I feel that some 


of them still do live and some of them do manifest ` 


severe neurologic damage resulting from hypoxia at 
the time of labor and delivery. This obviously will be 
most difficult to prove or disprove, so that I suppose 
that we both are operating with a feeling. 

DR. ROBERT C. GOODLIN, Omaha, Nebraska. As one 
who was involved with the care of patients in the Sac- 
ramento Medical Center, my views on these obstetrical 
events differ considerably from those of Dr. Niswan- 
der. Ken and I have different viewpoints on how a 
house staff service should be managed. I favor strict 
discipline with protocols. I believe that he is for à 
looser, more joyful type of house staff service. These 
differences led to my now being in the exciting Uni- 
versity of Nebraska Medical Center, where I assume 
that at this very minute the house officers are following 
strict protocols. On the other hand, our differences 
have allowed Ken to report these interesting obstetrical 
cases that were not managed with a defined protocol. 
However, there is no denying that house officers enjoy 
a flexible service and rediscovering for themselves the 
fact of obstetrics. | 

I witnessed the management of two of these cases. In 
one, I thought the fetal heart rate pattern was dreadful 
and ominous, and there was much anguish and discus- 
sion among the staff about this pattern as it progressed. 
In the other case, there was overwhelming evidence of 
severe fetal growth retardation which was ignored. I 
will concede that these misfortunes were much better 
teaching cases than anything that I could have pro- 
vided by using strict protocols. 

My somewhat facetious question to Dr. Niswander is: 
Do you have any idea how many obstetrical misfor- 
tunes are acceptable while maintaining a loose house 
officer service before the local citizens arise ànd burn 
down your service? 

DR. RAYMOND J. JENNETT, Phoenix, Arizona. It is 
said that when Gertrude Stein lay dying, her friends 
crowded around her to hear the great lady's last words 
and heard her murmur: "What is the answer; what is 
the answer?" A few moments later she roused again 
and said, “For that matter, what was the question?" 
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This is an excellent paper because the questions that it 
raises are more numerous than the answers that it 
supplies. 
- In a previous paper from this same institution, Dr. 
Goodlin and Dr. Haesslein asked one of the pertinent 
questions in the title: "When is it fetal distress?" That 
paper and the present one prompt the question of 
when we will break the habit of using a quasi-diagnostic 
term as fetal distress to describe changes in fetal cardiac 
rate in response to various stresses. If an adult is put on 
a treadmill until certain ECG changes are noted, the 
situation is not referred to as "adult distress." Poor 
terminology can produce illogical thought patterns and 
inappropriate reaction; i 

One of the main points of this paper is that the in- 
fants with evidence of "fetal distress" did not appear to 
be damaged unless they were already compromised 
when coming into the laboring process. Dr. Quilligan 
has-alluded to this. Now there is rather good evidence 
that an infant can tolerate quite well a simple hypoxic 
incident of even fairly severe degree, but what it cannot 
tolerate well is a second hypoxic-acidotic episode in a 
relatively short time. So if there has been hypoxia be- 
fore labor followed by a second episode of hypoxia 
during labor, the infant has a significantly increased 
risk of neurologic damage. The samé is probably true 
of intrapartum hypoxia followéd by neonatal hypoxia- 
acidosis. Therefore, if there is reason to believe that an 
infant is coming into the laboring process in a com- 
promised condition, and there is reasonable evidence 
of further fetal “stress,” this should prompt appro- 
priate and timely action. | 

Furthermore, for the purposes of the analysis, pre- 
mature infants were excluded. However, in the actual 
clinical setting, gestational age cannot be so finely de- 
termined. Since premature infants are even less resis- 
tant to hypoxia over a prolonged period or to repeated 
episodes, this is a further reason to act on the evidence 
of “stress.” l 

Therefore, we will have to continue to ask what all 
our laboratory data mean, and learn to interpret them 
more certainly, In the meantime, it would probably be 
better to err or the side of aggressiveness for. the in- 
fant’s sake. ` | 

DR. ROGER W. HOAG, Berkeley, California. I would 
like to raise a slightly different question generated by 
this paper, and that is: Who determines the Apgar 
score? The present authors, as well as many others, 
depend greatly on the Apgar score for their evaluation. 
We have all been faced with an unfavorable Apgar 
score for our infants, and later, perhaps, in the 
courtroom. How many times have you delivered an 
infant and had it appear good to you, only to be sur- 
prised later to learn that it was scored at 5 or 6 or 7? 
The obstetrician is immediately somewhat suspect. I 
think that who determines the Apgar score and how 
accurately it is determined are extremely important. I 
think that we should all be aware of the skill and train: 
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ing of the person who does the scoring, since so much 
depends.on the score—conclusions and correlations of 
research papers and neonatal prognosis. 

DR. ROBERT K. CREASY, San Francisco, California. I 
was rather disturbed by the finding of a 3796 false 
negative rate with the fetal scalp sampling, which is 
somewhat in conflict with the findings of most previous 
publications on this issue. 

I was wondering if you have any explanation for the 
false negative rate. Could you tell us something about 
the resuscitation of newborn infants, since severely as- 
phyxiated neonates—if properly resuscitated —will 
usually have Apgar scores above 7, particularly those 
who have respiratory acidosis. The other point that I 
would like to raise is: In your abstract, you said, “in our 
series the presence of a neurological deficit following a 
diagnosis of fetal distréss occurred only in easily rec- 
ognized instances of placental dysfunction.” I would 
suggest that those particular fetuses are the ones who 
tend to have perinatal asphyxia. 

Dr. HAESSLEIN (Closing). I agree that we have prob- 
ably raised more questions than we can answer. How- 
ever, I would like to try to clear up some of the con- 
cerns in regard to technical aspects of the paper. 

Why the delivery interval was longer for cesarean 
section than vaginal delivery, I cannot answer precisely. 
I think that there are probably several factors. If the 
labor was progressing quite rapidly with the fetuses 
who were diagnosed as being possibly distressed, then 
frequently our decision was to allow the patient to de- 
livery vaginally, because either our ability to perform a 
cesarean section was thought not to be immediate or 
the tracing patterns were changing so that fetal distress 
seemed to be improving. 

The three low-Apgar infants in the cesarean section 
group with fetal depression were delivered under gen- 
eral ánesthetic, but I really would not necessarily attri- 
bute their low 5-minute Apgar score to the anésthesia. I 
think that the infants had a fair amount of insult in 
utero prior tc their delivery, and I would say that that is 
a more reasonable explanation. 

In the one case to which Dr. Goodlin alluded, the 
long delay was a problem with anesthesia availability 
and, in addition, the missed diagnosis of the fetal heart 
rate tracing. 

Dr. Molitor wanted to know whether we monitor all 
patients. Yes, we still do. 

Dr. Quilligan commented on the congenital anomaly 
rate. We were actually surprised that it was only 10%. 
One of the reasons we undertook this work was to see 
whether the congenital anomaly rate is very high in 
those infants with poor outcomes or with so-called fetal 
distress in a monitor tracing. Indeed, it was only 10%, 
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whereas.I had always quoted the incidence to be 
around 50%. | 

Would faster action have saved those 5 of the 6 neu- 
rologically damaged infants? I think that 1s where the 
real crux of the issue liés. It is our viewpoint that faster 
action. perhaps may have raised the Apgar score some- 
what, but we suspect that those 5 babies who were neu- 
rologically damaged were probably damaged prior to 
the time we.were able to monitor them, that is, prior to 
the time they went into true active labor. Whether ac- 
tive labor superimposed on a previously, perhaps se- 
verely, distressed fetus adds the final insult, I have 
really no way of knowing, but I suspect that it is so. 

With regard to the low pH with normal Apgar score, 
I have no explanation for this directly, since I do not 
have umbilical artery pH data available on these cases. 
Dr. Creasy wanted a comment on the 37% false nega- 
tive scalp pH, and, again, I do not have a good expla- 
nation for this, except that it is not uncommonly re- 
ported in the literature. 

In the three cases in which we stated that the fetal 
heart rate tracing was misdiagnosed, Dr. Goodlin is en- 
tirely correct. When the tracing is reviewed, as was 
done by us, it was quite obvious to.everyone, in retro- 
spect, that these were missed by the house staff who 
were in attendance. One was.an external monitor trac- 
ing that showed classic late decelerations for at least 4 
hours, which were not recognized by our house staff. 

Dr. Jennett asked, “When is it fetal distress?” ] really 
do not know, except that I really believe that one of the 
answers lies in the problem of multiple insults to the 
fetus that we.are frequently unable to diagnose prior to 
the onset of labor. The fetus may have had a hypoxic or 
partial. asphyxic insult prior to the onset of labor, so 
that the superimposed stress of labor adds an addi- 


‘tional insult that results in fetal distress: 


Dr. Hoag, our Apgar scoring is generally done by 
our neonatal resuscitation team in those cases in which 
we have diagnosed fetal distress prior to the delivery, 
and the team is usually comprised of neonatal nurses 
and residents of varying qualifications. In cases in 
which the irifant had an unexpectedly low Apgar score, 
I would have to say that the Apgar scoring was less 
certain, having been performed, most likely, by obstet- 
rical nurses who were in attendance at delivery. We do 
not have a neonatal team present at all deliveries when 
we consider that the labor is going well. The resuscita- 
tion that is done is usually done by our perinatal resus- 
citatior’ team, the members of which are pediatri ic and 
family-practice residents, and I think that it is probably 
as good as that of any university hospital, but the 
caliber does vary. One neonatologist does not perform 
all resuscitations all the time. 
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RADICAL hysterectomy with pelvic lymphadenectomy 
was the first effective method available for the cure of 
cervical carcinoma. Since Wertheim popularized this 
procedure approximately 75 years ago, enthusiasm for 
its use has varied considerably. The introduction of 
radiotherapy in the mid-1920s led to the development 
of a therapeutic modality that generally had wider 
applicability and produced much less treatment-related 
inortality than did earlier radical hysterectomies. Con- 
troversy still exists over the relative merits of radical 


hysterectomy and/or radiotherapy in the management 


of early cervical cancer. Currently, most major cancer 
treatment centers employ various forms of radiother- 
apy as the mainstay of cervical cancer therapy and re- 
serve radical hysterectomy and pelvic lymphadenec- 
tomy for specific indications. 

This report does not try to resolve the controversies 
with regard to radical hysterectomy or radiotherapy i in 
the treatment of cervical cancer, but rather it reports 
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Table I. Age distribution of 241 patients 


20-30 51 2129 
31-40 76 31.5 
41-50 58 219 
51-60 43 17.8 
61-70 | 16 6.6 
714 9 0.8 
Total 241 


the experience with radical hysterectomy at our center 


over the past 30 years and indicates how this experi- 


ence has led to our current indications for such a surgi- 
cal procedure. | 


Material and methods 


The medical records of the Cancer Control Agency 
of British Columbia (CCABC) and the Vancouyer 
General Hospital were reviewed for patients who had 
undergone radical hysterectomy during the years 1949 
through 1978. Two hundred and forty-seven patients 
were treated by this means. Six had carcinoma. in situ 
during the early years of the period under review, be- 
fore the treatment policies were firmly established. 
None of the six had any significant complications, all 
had negative lymph nodes, and all survived to the pres- 
ent time. They were excluded from further evaluation. 

The data on the.remaining 241 patients with invasive 
cancer were analyzed. Sixty-four patients had been fol- 
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Table II. Histologic diagnosis in 241 patients 


Radical hysterectomy in cervical cancer 255 










Histologic findings 


Squamous cell carcinoma, cervix 
Adenocarcinoma, cervix 

Mixed adenosquamous carcinoma, cervix 
Adenocarcinoma, endometrium 
Leiomyosarcoma 

Malignant melanoma, vagina 


Total 


Table III. Lymph nodes vs. stage in carcinoma of cervix 





Total No. 
of patients 


Radical 


hysterectomy Radical 
and node dissection hysterectomy 

20 

] 

4 

l 

l 

l 

213 28 


Lamph nodes 


— 


Total No. 

Stage of patients 
Micro 12 12 
IB, (occult) 47 39 
IB, 76 63 
ILA 20 13 
IIB 29 22 
IHIB 10 6 
Total 194 | 155 


Positive 


Squamous only 


10 oo. 0 
33 8 (17%) ` 7 (17.5%) 
54 13 (17%) 12 (18.2%) 
12 7 (3595) 4 (25%) 
20 7 (36%) 4 (16.7%) 
5 4 (40%) 4 (44%) 
134 39 (20%) 31 (18.8%) 


Table IV. Five-year results with positive nodes in patients with squamous cell carcinoma of cervix 


IB, (occult) 


IB, 9 6 

IIA 3 l 

IIB 4 I 

IIIB 4 1 

Total 24 11 
(4690) 


* Postoperative death. 


lowed up less than 5 years, and no attempt was made to 
assess survival rates in this group. Data from these pa- 
tients were used, however, in determining age distri- 
bution, nódal involvement, and fistula formation for 
the entire series. 

During the 21-year period 1955 to 1975, 1,892 pa- 
tients with clinically invasive squamous cell carcinoma, 
384 patients with microinvasive carcinoma, and 437 
patients with occult invasive carcinoma were managed 
at the CCABC. Although the two time periods are not 
exactly comparable, it is apparent that radical hysterec- 
tomy was used infrequently since radiotherapy was our 
main treatment modality. 

The criteria for the diagnosis of microinvasive and 
occult invasive carcinoma have been described in pre- 


No. of Alive 
Stage patients Alive and weil with disease Died of disease 
4 2 | 


Outcome ` 
Died of 
intercurrent disease 

I 

2 l 
l ]* 

3 

3 

I 10 2 


vious reports from this institution." * Microinvasive 
carcinomas zre preclinical lesions with discrete foci, 
buds, or nests of superficially invasive carcinoma in the 
underlying stroma. The histologic presence of in- 
volvement of lymphatic spaces does not preclude in- 
clusion of cases in this category. Depth of invasion is 
not used as the main or sole criterion for classification. 
Occult invasive carcinoma refers to a preclinical lesion 
in which the pattern of invasion is most often one of 
confluent masses of malignant epithelial cells invading 
the underlying stroma. 

All staging was done according to the CCABC- 
modified staging protocol of the International Federa- 
tion of Gynaecology and Obstetrics (FIGO) for cervical 


carcinoma. 
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Table V. Five-year results with negative nodes in patients with squamous cell carcinoma of cervix 


Stage . 
Micro 
IB, (occult) 25 23 
IB, 34 25 I 
HA 12 7 | 
IIB 18 13 
IIIB 5 l 


Total 103 78 ] 
(75.7%) 


Outcome 


No. of | Alive Died of Lost to 
patients Alive and well with disease Died of disease intercurrent disease follow-up 
9 9 


Table VI. Five-year follow-up of 137 patients with squamous cell carcinoma of cervix 


Alive 
Stage Total Alive and well with disease 

Micro 12 11 
IB, (occult) 30 26 (8795) -` i 
IB, 46 33 (72%) 1 
IIA 15 8 (53%) l 
IIB 23 14 (61%) 
HB Ll 3 (27%) 

Total 137 95 (69.3%) 3 

(73%) t 


i l 
7 l 
4 l 
4 l 
4 
20 3 1 
Outcome 
Died of Lost te 
Died of disease intercurrent disease follow-up 
l 
2 1 
10 I os 1 
5 j^ 
8. l 
8 


33 4 z 





*Postoperative death. 
{Corrected 5-year survival. 


Results 


The age distribution of the patients is shown in Table 
I, with approximately 50% of the patients 40 years of 
age or less, and two thirds under the age of 51. This 
would indicate that the majority of patients had a long 
life expectancy if they could be cured of their disease. 

Table II shows the types and location of the cancer 
treated, as well as the basic type of surgical procedure 
performed. All but 15 had primary cervical carcinoma. 
The most common lesion, noted in 76% of patients, 
was squamous cell carcinoma of the cervix. Of the 226 
cervical carcinomas, 81.9% were squamous cell and 
12.4% were adenocarcinoma. Thirteen patients, or 
5.6%, had a mixed adenosquamous carcinoma. 

-The 12 patients with adenocarcinoma of the endo- 
metrium all had Stage II lesions with significant cervi- 
cal involvement. All but one were treated with radio- 
therapy followed by hysterectomy. 

One of the factors most frequently noted to correlate 
closely with prognosis in cervical cancer is the presence 
or absence of lymph node involvement at the time of 
operation. 

Table IIL shows both the frequency of lymph node 
involvement by stage in all cases of cervical cancer and 


the corresponding data for cases of squamous cell car- 
cinoma only. Positive nodes were present in 17.596 of 
patients with occult invasive squamous cell carcinoma. 
The incidence of lymph node involvement by stage in- 
creased gradually, with the exception of the Stage IIB 
squamous cases, in which only 16.7% were found to 
have positive nodes. This is an unusually low figure and 
is explained by the fact that all but two of these patients 
had primary pelvic irradiation which may have steril- 
ized lymph node metastases. 

The relationship between positive lymph nodes and 
5-year survival rates is presented in Table IV. Eleven of 
24 patients with positive nodes were alive and well with 
no evidence of disease at 5 years, for a 4696 crude 
5-year survival rate. Of the 13 patients with Stage IB 
disease, eight were alive and well at 5 years without 
evidence of disease, for a corrected 5-year survival rate 
of 66.7%. 

Twenty of the 103 patients with negative nodes even- 
tually died of disease, with an additional patient alive. 
with disease at the time of this review (Table V). The 
overall 5-year survival rate with, negative nodes was 
75.796. 'The corrected 5-year survival rate for Stage IB 
cases was 81.4%. 
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Table VII. Treatment modality vs. stage and outcome 


Combined radio- 
Primary hysterectomy therapy and hysterectemy 








Hysterectomy for 
recurrence or persistence 

















Alive | Alive Died of Died of .| Alive 
Stage and | Died of | intercurrent intercurrent | with 
well | disease disease disease disease 








Micro (12) 11 1 
Occult (30) , 21 2 1 3 ] 2 
IB, (46) 12 5 1 l 9 1 12 5 
IIA (15) 3 1 2 3 4 1 l 
. IIB (23) 2 3 9 8 l 
` IIB (11) '] 3 7 
Total 49 8 2 2 17 1 2 29 24 9 I 
(61) (20) (56) 


Table VIII. Follow-up of patients with squamous cell carcinoma of cervix 
at 10, 15, and 20 years 


i 


Outcome 


Died of 
Alive Died intercurrent Lost to 
Total Alive and weil with disease of disease disease follow-up 





Micro 3 
IB, (occult) 5> T : v E ; I & & 9 1 4 
IB, 35 29 22 21 15 11 10 10 4: 2 2. 2 wu. X. X 
IIA 13 10 4 6 5 3 6 4 1 l I 
IIB 21 19 14 13 il 8 6 5 4 2 3 2 
HIB 10 9 4 3 2 i 7 4 
Total 113 89 58 71 50 3I 1 ~- - 3832 29 18 6 7 4 8 8 5 
62.895 56.2% — 58.496 | 
All of the eight patients with adenocarcinoma of the Nine of the 61 patients treated primarily with hyster- 
cervix or mixed adenosquamous carcinoma in whom ectomy had postoperative irradiation because of either 
the nodes were positive died of disease within 5 years. lymph node metastases or microscopic disease in the 
All but two of these patients had Stage II disease at the margins of the surgical specimen. Of these nine pa- 
time of treatment. Although the numbers are too small tients, only two survived 5 years or more free of dis- 
to be statistically significant, this would suggest that pa- ease. Combined radiotherapy and hysterectomy was a 
tients with adenocarcinoma or mixed adenosquamous planned approach to treatment that utilized both mo- 
lesions with node involvement, as a group, do not ap- dalities. Only one of the 20 patients so treated died of 
pear to do as well as their counterparts with the pure disease. l 
squamous lesions. All but seven of the patients operated on for recur- 
Table VI presents the 5-year results by stage for 137 rent or persistent disease after radiotherapy had 
patients with squamous cell carcinoma. Of these, 95, or biopsy-proved disease. These seven had either non- 
69.3%, survived 5 years free of disease. The corrected healing ulcers or persistent induration in the pelvis, 
5-year survival rate for the entire group was 73%. Pa- Multiple biopsies failed to positively identify disease, 
tients with occult invasive carcinoma (Stage IB,) had a although iz was strongly suspected. However, four of 
90% corrected 5-year survival rate. Women with Stage these patients ultimately died of metastatic cervical 
IIB lesions had a slightly improved 5-year survival rate carcinoma If one excludes the two individuals who 
when compared to those with Stage ITA disease. died of intercurrent disease, 29, or 54%, of the patients 
Table VII presents the various treatment methods who were operated on for recurrence were alive and 
and the results by stage for the 137 patients with squa- well at 5 years. 


mous cell carcinoma of the cervix. The 104 15-, and 20-year survival rates by stage for 
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Table IX. Postoperative complications 
in 24] patients 






Patients 


Fistula: 

Ureterovaginal 18 7.5 

Vesicovaginal 4 1.7 

Rectovaginal : 4 1.7 
Hemorrhage 7 2.9 
Pelvic abscess 6 2.5 
Wound infection 1l 4.6 
Phlebitis 3 1.2 
Lymphocyst 3 1.2 
Urinary infection 2] 8.7 
Postoperative death l 0.4 


Table X. Influence of radiotherapy on 
rate of development of fistulas 












- Radiotherapy 
and 
Hysterectomy | hysterectomy 
Ureterovaginal 3 (1.2%) 15 (9.3%) 18 (7.5%) 
Vesicovaginal 1 (0.4%) 3 (1.9%) 4 (1.7%) 
Rectovaginal 4 (2.596) 4 (1.796) 


patients with squamous cell carcinoma are presented in 
Table VIII. The refined survival rates are similar for 
the various time periods. The percentage of patients 
who died of other causes and also the number lost to 
follow-up increased as the time intervals progressed. 

Of the patients available for 20-year assessment, 
none died of carcinoma after 13 years. It was then de- 
cided to use those patients available for 15-year 
follow-up to compute the hysterectomy-to-death inter- 
val when death was caused by cervical cancer. It was 
noted that 12.8% of patients died between the fifth and 
tenth years, and an additional 7.7% of patients suc- 
cumbed after 10 years. Thus, approximately 2196 of 
patients who died of cervical cancer did so after 5 years. 

Complication rates for the entire series are presented 
in Table IX. Fistulas of the urinary tract were the single 
most common and serious complication in this series. 
Table X documents the influence of radiotherapy on 
the rate of development of fistulas. 


Comment 


The data presented clearly indicate that radical hys- 
terectomy was not a commonly performed procedure 
- at our institution during the past 30 years. The results 
obtained with primary hysterectomy or combined mo- 
dality therapy in this review are similar to those re- 
corded in the recent literature.” The 52% survival 
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rate for patients treated with radical hysterectomy for 
recurrence or persistence of cancer after radiotherapy 
is encouraging. This result underlines the need for 
frequent, careful follow-up of patients with early stages 
of disease treated primarily with radiotherapy, because 
if there is recurrence or persistence of the cancer in 
such individuals, radical hysterectomy may be a poten- 
tially curative procedure. In this context, patients with 
central failure after radiotherapy are most likely to 
benefit from radical hysterectomy. 

One of the most surprising findings of this review 
was that approximately 20% of the patients who died of- 
cervical carcinoma did so after 5 years. Whether this 
was due to a second primary or a slow-growing tumour 


.was really academic to the patients themselves insofar 


as outcome was concerned, but it does underscore the 
need for continued follow-up of such individuals, and 
the possible unreliability of using 5-year survival rates 
to assess success in the treatment of cervical carcinoma 
by hysterectomy. 

The operative mortality in the present series (0.4%) 
was minimal and Certainly no greater than that for 
simple hysterectomy. The most significant complica- 
tion, ‘as stated earlier, was the formation of fistulas. 
Patients who had undergone previous pelvic irradia- 
tion had a much greater likelihood of developing these 
fistulas after radical hysterectomy, a finding that has 
also been reported in other studies.* * In the present 
series, most patients who developed fistulas did so in 


the early years of the period under study, when many 


of the procedures were done by surgeons who rarely 
performed radical hysterectomies. 

The formation of lymphocysts was not a particular 
troublesome complication in our series, and no opera- 
tive intervention was required since all regressed spon- 
taneously. Adequate drainage of the retroperitoneal 
space postoperatively is probably the most important 
factor in preventing the formation of lymphocysts. 

In spite of numerous recent reports, ? no agree- 
ment exists on the definition of microinvasive carci- 
noma. Sedlis and associates,? in a recent review of 265 
cases labeled as microinvasive carcinoma from institu- 
tions in the Gynecologic Oncology Group, rejected 99 
patients as having no actual evidence of invasion. Some 
studies? ® !' 5 have included patients with lymphatic 
or vascular-like space involvement, whereas others!*- *° 
have used this feature to presumably allot these cases to 
a more advanced category. The Society of Gynecologic 
Oncologists has accepted as being microinvasive those 
cases of carcinoma in which the invasion is as much 
as 3 mm. below the basement membrane. Other stud- 
ies® 1^ 13 75 have used 5 mm as a reference point. Dis- 
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agreement even extends as to where the reference 
point for the measurement should be, i.e., surface epi- 
thelium or basement membrane. Even though a nu- 
merical reference point has definite appeal, we think 
that the actual histologic pattern of the lesion is of more 
significance. In a series of more than 350 patients'? 
with microinvasive carcinoma (according to our cri- 
teria) who were followed up for 5 or more years, only 
one patient has ultimately died of disease. All but 13% 
were treated with conservative methods, i.e., sim- 
ple hysterectomy or conization. The patients in this 
series with microinvasive carcinoma (Stage IA) who 
were treated with radical hysterectomy underwent the 
operation in the early years of the period under study, 
since it is not our current policy to treat such individu- 
als with either radical hysterectomy or radiotherapy. 
Obviously, a standardized: definition of microinvasive 
carcinoma acceptable to both gynecologists and pathol- 
ogists is sorely needed. Until this is achieved, not only 
will some patients be subjected to the potential compli- 
cations of radical hysterectomy or radiotherapy un- 
necessarily, but they niay also be included in treatment 
Statistics with more extensive Stage I lesions, thus pro- 
ducing inflated survival rates. 

Furthermore, it was observed that approximately 
17% of patients with occult invasive carcinoma had 
positive involvement of the lymph nodes. This is simi- 
lar to the incidence of involvement of nodes reported 
for clinical Stage IB carcinomas in our series and in 
other studies.?: 9 17-19 Therefore, the indication seems 
to be that, although these lesions are generally small, 
they do have a definite propensity for lymphatic dis- 
semination and nodal implantation, thus requiring 
either radical hysterectomy and lymphadenectomy or 
radiotherapy for treatment. As indicated earlier, we 
believe that the currently existing FIGO staging system 
should be modified to include the occult invasive carci- 
nomas as a separate subgroup of the IB lesions. sene 
of the reasons for this are as follows. 

Centers with well-established cytology screening pro- 
grams will discover patients with preclinical occult in- 
vasive carcinomas diagnosed by conization or colpo- 
scopically directed biopsies. Inclusion of such cases 
with clinical Stage IB carcinomas, some of which may 
be lesions ranging up to 6 or 7 cm in diameter, may 
produce a series with a high proportion of these early 
cases which could favorably affect survival rates for this 
stage of disease. This assumes even greater importance 
when one is computing different treatment modalities 
between institutions, since it may indicate superiority of 
a particular treatment method when, in fact, none 
exists. 
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Advocates of an expanded role for radical hysterec- 
tomy and lymphadenectomy as the primary treatment 


. for early cervical cancer often quote impressive survival 


rates from ce-tain surgical series. These results must be 
carefully scrutinized, since they may have been influ- 
enced by various factors, such as norirandomization, 
highly selective cases, patients with early stages of dis- 
ease (occult invasive carcinomas), low overall inci- 
dence of positive node involvement, the occasional use 
of postoperztive irradiation in patients with positive 
nodes, and an overall high percentage of cases with 
lesions less than 3 cm. If one studies the survival rates 
for patients with positive lymph nodes in those same 
series for Stage IB carcinoma of the cervix, it is appar- 
ent that the survival rate for this group today is no 
better than it was many years ago when the overall 
results were not so impressive. We believe that these 
impressive results are achieved in large part because 
most of the patients treated have small volumes of dis- 
ease and no involvement of the lymph nodes. 

The resul:s of this study revealed that approximately 
20% of the patients with negative nodes at the time of 
radical hysterectomy eventually died of cervical carci- 
noma. The absence of metastatic disease in pelvic 
lymph nodes at the time of radical hysterectomy is, 
indeed, a favorable prognostic sign, but it is of sig- 
nificance orly if a complete and thorough lymphaden- 
ectomy is performed and meticulous study of the re- 
moved lymph nodes has taken place. 

The data obtained in this study have helped us.to 
reaffirni the current role of radical hysterectomy in the 
treatment cf cervical carcinoma at our center. 

Our current indications for radical hysterectomy and 
lymphadenectomy at the CCABC are as follows: 

l. Patients with persistent or recurrent disease after 
the completion of a full course of radiotherapy, in 
whom it is thought that radical hysterectomy can en- 
compass the primary residual tumor. 

2. Indiv:duals in whom radiotherapy may be con- 
traindicated because of the presence of recent or past 
pelvic inflammatory disease, large fibroid uterus, or 
similar preblems, which may make for difficulty in ad- 
equately irradiating pelvic tissues at risk. 

3. Young women under the age of 40 with early 
stages of disease in whom radiation-induced meno- 
pause associated with vaginal stenosis, dryness, and 
sexual dyszunction can be avoided by the use of radical 
hysterectomy and lymphadenectomy with preservation 
of the ovaries as primary treatment. 

4. Patients with bulky, barrel-shaped cervices, and 
patients who have certain endometrial lesions with 
significant cervical involvement (radiotherapy com- 
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. bined with radical hysterectomy and lymphadenecto- 
my). In the case of endometrial lesions; we do not ad- 
vocate routine pelvic lymphadenectomy at this time. 

5. Pregnant pouene with early stages of disease. 
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vaginal fistulas are still one of the major complications 
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when the operation follows a full course of pelvic ir- 
radiation. In the present series, one patient in 11 who 
had such combined therapy developed a ureterovagi- 
nal fistula. 

Various attempts have been made to reduce this 
morbidity. Although some surgeons still think that the 
ureters must be stripped for 12 to 15 cm in order to 
perform an adequate radical removal of a cervical 
neoplasm, most have limited the scope of ureteral de- 
nudation without apparent adverse effects on the cure 
rate. | 

Ureterovaginal fistulas appear to result from a com- 
bination of impairment of blood supply and direct 
trauma to the ureter by retractors, sponges, or clamps. 
The scope of both of these factors can be reduced by 
familiarity with the variations in location of the ureters 
and their blood supply and by gentleness in handling 
tissues. . 

In spite of the greatest care, sorie fistulas will devel- 
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op. When. they do occur, the best procedure for the 
initiation of prompt healing is to pass a ureteral cathe- 
ter well up beyond the ureteral defect and leave it in 
place for 2 weeks or more. Unfortunately, by the time 
the fistula is diagnosed, often a week or more postop- 
eratively, there has been so much distortion of the ure- 
ter that a catheter caünot be passed from below. 
Being impressed with the berieficial effects accruing 


froin the insertion of a catheter after the development | 


of a fistula, I have routinely cystoscoped the patients 


, immediately prior to operation and have placed cathe- 


ters. If the patient was not previously irradiated and 
there is no evidence of impairment of blood supply or 
trauma to the ureter, the catheters are removed post- 
operatively. If there is impairment, or if the patient was 
previously irradiated, the catheters are left in place, 
along with the Foley catheter, for at least 2 weeks. This 
regimen has practically eliminated uretérovaginal 
fistulas. I say "practically" because the unexpected does 
happen: One patient àt extreme risk pulled out her 


ureteral catheters on the eighth day, and a fistula . 


promptly developed. 
Some argue that the firm ureteral catheter in the 


~ 
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ureter during operation increases the trauma to the 
ureter. This does not appear to be true if the tissues are 
handled gently. Others suspect that there will be in- 
creased infection of the urinary tract or ureteral 
fibrosis. The latter can be a problem if there is forma- 
tion of a retroperitoneal hematoma, but that occurs 
independent of the presence of the catheters. We think 
that we can more readily cope with a possible infection 
of the urinary tract than we can with a ureterovaginal 


fistula, which certainly will include an infection of the - 


urinary tract, probably a further surgical procedure, 
and the distinct possibility of legal depositions and 
other such entanglements. It has been stated that the 
use of catheters indicates a lack of familiari ity with the 
anatomy of the ureter, and some have questioned 
whether one who relies upon them should be doing 
radical pelvic operations. Such statements at national 
meetings have almost always come from persons who 
. are not very familiar with gynecologic urology and rad- 
ical pelvic operations. 

DR. C. PAUL MORROW, Pasadena, California. This 
paper from the Cancer Control Agency of British Co- 
lumbia has a take-home message. for every gynecol- 
ogist. Even in the best cancer institutes which employ 
radiation as the main therapeutic mode for cervical 
carcinoma, radical hysterectomy is an important part of 
the management of the patient. Evaluation, treatment, 
and follow-up by our colleagues in radiation oncology 
without substantive participation of gynecologists will 
inevitably produce suboptimal results. 

During the 30-year study period of this report, ap- 
proximately one of every 15 patients admitted to the 
CCABC with invasive squamous cell carcinoma of the 
' cervix underwent radical hysterectomy as a component 
of initial therapy or definitive treatment for radiation 
fáilure. The survival rates achieved in both groups of 
patients were excellent. Discounting the few cases lost 
to follow-up or deaths due to intercurrent disease, the 
5-year cancer-free survival rates for previously un- 
treated patients.are as follows: Stage IA (microinva- 
sion), 100% of 11 cases; Stage IB. 83% of 54 cases; 
Stage IIA, 83% of 6 cases, and Stage IIB, 100% of 5 
cases. Among those patients with persistent or recur- 
rent carcinoma of the cervix, the survival results are 
outstanding: Stage IB, 74% of 19 cases; Stage ITA, 43% 
of 7 cases; Stage IIB, 5396 of 17 cases; Stage IIIB, 30% 
of 10 cases. Dr. Benedet and associates also report ex- 
cellent results for Stage IB cases with pelvic lymph 
node metastases. Of 13 patients in this catégory, 62% 
were free of recurrence 5 years or longer. Dr Benedet 
and associates rightly point out the problem of wide- 
ranging criteria for the diagnosis of microinvasive car- 
cinoma, a term that both pathologist and clinician 
should reserve to describe lesions which are generally 
agreed to bear no risk for spread, and which, there- 
fore, can be managed by simple hysterectomy. 

Under discussion is a highly selected surgical. series, 
of course, which makes the process of selection of cen- 
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tral 1 impor tance. It is appropriate, then, that we be in- 
formed as clearly as possible about the methods used to 
identify patien:s for surgical therapy. For this purpose, 
I have several questions to ask of the authors. What are 
the characteristics of cases selected for combined 
treatment and what kind of radiation therapy is used? 
How do you define persistent central disease and how 
do you assign a stage grouping tó these cases? Whatare. 
your indicatiors for exenteration? Do you still operate 
for suspected persistence or recurrence without a posi- 
tive biopsy? In what percentage of such patients are the 
surgical specimens negative? Is there a size limit on the 
lesion, which you might treat surgically in the young 
woman with Stage IB carcinoma of the cervix? - 

Dr. TURKO :Closing). I was very much interested in 
Dr. Fcoters method of preventing ureterovaginal 
fistulas. I may not have made it clear but most of the 
fistulas that we encountered were in the early years of 
the study. In the last 6 or 7 years, we have not had any 
fistulas. - - 

We try not to strip the ureter from its peritoneal 
attachment mcre than is necessary. We do not catheter- 
ize the ureters routinely. The early cases were handled 
by persons whe were not so adequately trained as are the 
surgeons who perform radical pelvic operations at the 
present time. Our radical hysterectomy consists of 
isolating the ureter and displacing it laterally and re- 
moving all of :hé parametrial, paracervical, and para- 
vaginal tissue out to the side walls. 

In regard to Dr. Morrow’s questions, we have a dis- 
position clinic at our center which meets twice a week. 


"The members of this clinic aré two gynecologic radio- 


therapists, a medical oncologist, a pathologist, and two 
surgeons who perform radical pelvic operations. Each 
case of cancer, whether it be of the cervix, uterus, ov- 
ary, etc., that is referred to the Cancer Institute is thor- 
oughly discussed in regard to the patient's past history, 
operations, and treatment. The pathologic findings are 
reviewed prior to examination. of the patient, and, 
finally, the best treatment modality i is decided upon PY 
the entire group. | P se 

Patients selected. for combined treatment were a 
somewhat mixed: group. A few patients did not receive 
complete radiotherapy treatment because of complica- 
tions with this modality, but the majority received 
combined external beam therapy (cobalt- 60) and 1 to 3 
radium insertons with a planned dose of 5,500 to 
6,000 rads to the pelvic side wall and ‘6, 500 rads to 
Point A. The Easic types of patients who had combined 
therapy were individuals with bulky, barrel- -shaped 
cervices and certain individuals who had endometrial 
carcinoma wita significant involvement of the cervix. 
In the. latter category, we did not routinely perform 
pelvic lymphadenectomy. 

We define “persistent central disease” as that still 
present on the cervix or upper vagina, as confirmed by 
positive biopsies, 3 months after completion of. therapy- 


‘If this criterion is not met, the disease is called “recur- 
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rent." Staging is done when the patient is first seen. and 
is riot changed. We appreciate the fact that a more 
advanced stage may be present at the time of opera- 
tion. We try never to operate for suspected persis- 
tence or recurrence .without.a positive biopsy; how- 
ever, on occasion, there may be some patients in whom 
clinical findings, ie., persistent necrosis, ulceration, 
and induration, lead one to this course of action. As 
noted in.the paper, of seven such patients who were 
operated on without biopsy-proved recurrence, four 
ultimately died of metastatic cervical carcinoma. This 
shows, I think, that there is still room for clinical acu- 
men in the assessment of some of these cases. With 
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regard to the size limit of lesions, we do surgically treat 
young women with Stage IB cervical carcinoma. We 
have no specific size as a determining-factor, but this.is 
soinething that our group is actively discussing at the 
present. As you know, prognosis does appear to be 
related to actual tumor volume, and some people have 
suggested that up to 3 cm is an appropriate size for 
primary surgical treatment. In my opinion, not only i is 
the size important, but the histologic picture also, 1.e., 
whether. significant lymphatic permeation is seen and 
whether the cervix itself is exparided. Such lesions may 
not be ideal for primary surgical treatment. 
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The use of hyperalimentation and chemotherapy in 


pregnancy: A case report 


GILBERT A. WEBB, M.D., F.A.C.O.G., F.A.C.S. 


San Francisco, California 


THE NEED for the use of chemotherapy and the need 
for the use of hyperalimentation during pregnancy are 
two conditions which fortunately are very infrequently 
encountered. 


Case presentation 


The present case is that of a 32-year-old; white preg- . , 


nant woman in whom both of these modalities were 
employed. This patient was para 0, spontaneous abor- 
tion 1, gravida 2, and her last menstrual period was 
November 5, 1975. 


She had noted abdominal pain early in the preg- 


nancy. Sonography suggested that the patient had a — 


uterine fibroid tumor. However, the patient did -not 
feel well in early pregnancy and on March 26, 1976, 
she was seen in her physician’s office on an emergency 
basis, complaining of increasing pain. It was found that 
the hemoglobin was 7 gm and she was admitted to her 
local hospital for workup. Both hematologic and gas- 
troenterologic studies had been negative. She had a 
temperature elevation to 102° F and the white blood 
cell count rose to 19,000/cu mm. She was then trans- 
ferred to Children’s Hospital of San Francisco for 
further evaluation with the impression at that time that 
she was suffering from an abdominal malignancy, 
probably ovarian in origin. | À 

A sonogram at this time revealed a.fetus with a 
biparietal diameter of 5 cm, consistent with 20 weeks’ 
gestation, in a breech presentation. The patient was 
operated upon and found to have an embryonal sar- 
coma of the small bowel; it was necessary to resect more 
than 60% of the small bowel, including the distal ileum 
and jejunum. S 

The patients postoperative course was essentially 


uneventful except for a small wound infection. The 


patient was treated with five or six small feedings of 
Vivonex-100 Hn a day along with intravenous feedings 
of dextrose and Ringer’s lactate. She was discharged 
April 21, 1976, at 24 weeks’ gestation and observed 
closely as an outpatient. 
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An zttempt was made to maintain her oral intake of 
the hyperalimentation at 4,000 calories. However, it 
was found that the patient was only maintaining her 
weight and it was not possible to add extra weight. She 
developed some diarrhea and was readmitted to the 
hospital on May 6, with a partial bowel obstruction. She 
was readmitted a second time on May 22, with severe 
abdominal pain and complete small bowel obstruction. 
There was.evidence of tumor progression as the liver 
was then palpable. At this time, she was 28 weeks 
pregnant. 

Prior to tkis time the patient had refused. chemo- 
therapy. Because of the rapid deterioration of the pa- 
tient it was felt that both she and the fetus would die if 
the tumor growth was not slowed; therefore, she was 
hospitalized and put on a regimen of chemotherapy 
with Adriamycin, Oncovin, Cytoxan, and Dicarbocide. 
At this time intravenous hyperalimentation was insti- 
tuted with dextrose 15 Freamine II solution with sup- 
plements of sodium, chloride, potassiim, calcium, 
magnesium, phosphorus, and vitamins. The patient 
tolerated hy»eralimentation and chemotherapy with a 
constant adjustment of bloed sugar and electrolytes. 

On June £6, at 32.5 weeks’ gestation, the patient had 
spontaneous rupture of the membranes and was deliv- 
ered of a 2 pound, 14 ounce viable female infant in a 
frank breecn presentation after a labor of some 12% 
hours. Apgar scores were 9 and 9. The infant was able 
to breath room air from birth and never showed any 
evidence of respiratory distress or difficulty in feeding. 

The patient decided after caring for her child for the 
next 2 weeks that she would not survive and requested 


.that chemctherapy and hyperalimentation be termi- 


nated. 'This was done and she survived one more week 
until her death on July 14, 1976. 

Autopsy revealed a very poorly differentiated sar- 
coma, probably embryonal rhabdomyosarcoma, with 


_ massive metastases to the liver (the right lobe weighed 


2,800 gm). There was also a periaortic and right flank 
tumor. 

The infant has been followed up in the high-risk 
follow-up clinic at Children's Hospital and was last seen 
at 2% years of age at which time the family had moved 
from the area. The child had developed normally, both 
neurologically and physically, by all of the testing 
methods used in the clinic at that time. 
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Comment 


"Hyperalimentation is a nutritional program capable 
of repleting the starved patient."! This requires 2,700 
to 3,500 calories per day and 174 to 3 times the recom- 
mended daily allowances of the 28 essential nutrients 
that are listed by the Food and Nutrition Board of the 
National Academy of Sciences. Hyperalimentation may 
be accomplished by either intravenous or enteric 


means.’ The enteric method has the advantage of: 


being simple, more economical, and may be better tol- 
erated in some patients. However, it is contraindicated 
in cases of severe gastrointestinal disturbances where 
there is severe vomiting, intestinal obstruction, or 
upper gastrointestinal bleeding. Diarrhea per se is not 
a contraindication, but it can be if it is severe and the 
patient is unable to tolerate the solution. 

These solutions are absorbed in the upper third of 
the gastrointestinal system; therefore, if there is distal 
removal of the small bowel, one can still use enteric 
means for hyperalimentation. This was attempted with 
the patient described here. 

When total parenteral nutrition is used, it is of ut- 
most importance to understand the caloric consid- 
erations and the metabolism of glucose, amino acids, 
lipids, and electrolytes in order to maximally benefit 
the patient and to minimize the risks.? Cahill, in his 
discussion of starvation, listed a number of physiologic 
mechanisms by which food storage is metabolized to 
satisfy caloric demands. Glycogen stores are seen as 
minimally important in satisfying the caloric require- 
ments because they represent only approximately 13% 
of the caloric requirements. Adipose tissue, trigly- 
cerides, and protein are the principal potential energy 
sources. The primary function of fat is to serve as an 
energy reserve. Starvation results in a conversion of a 
certain amount of specific amino acids to glucose by 
gluconeogenesis. Ketosis occurs in the metabolism of 
fatty acids, and in the pregnant patient this must be 
minimized because of the adverse effects of ketosis on 
the fetus. 

This was pointed out by Heller? in a discussion of 


hyperalimentation in the pregnant patient. Heller 


pointed out that it is extremely important that lipids 
not be used in the pregnant patient because physiologic 
hyperlipemia exists during pregnancy and excessive 
amounts cause ketosis, which is harmful to the fetus. 
Internally administered fat emulsions may induce 
labor. Furthermore, abundant fat deposits have been 
found in the placentas of rats and dogs after use of fat 
- emulsions. This has not been found in humans, but the 
potential is there and Heller* strongly discourages its 
use. 

Therefore, hypertonic glucose infusions and the use 
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of amino acids are the two main sources of calories. It is. 
extremely important, in using these agents for hy- 
peralimentatiorí, that one be familiar with the compli- 
cations. The reader is referred to the excellent article 
by Ota and associates,” “Total parenteral nutrition,” for 
discussion of these. It is extremely important that one 
understand calcium, phosphate, and magnesium me- 
tabolism as well as the proper administration of vita- 
mins and the trace metals.” Trace metals such as copper 
and zinc can be given by means of whole blood. Obvi- 
ously, potassium, sodium, and water metabolism must 
be closely monitored and controlled. - 

The most common route of administration of par- 
enteral hyperalimentation is through the subclavian 
vein. Infection is one of the most serious complications 
in the use of hyperalimentation as the possibility of 
fungal infections is very high. Absolute sterility in 
technique is extremely important. 

One of the modern uses of hyperalimentation is in 
patients with solid tumors, such as that in the case re- 
port presented here. By maintaining the patient’s sur- 
vival and good host nutrition, the hope is that — 
new chemotherapeutic agents can be more effectively 
utilized. 

The use of chemotherapeutic agents in pregnancy 
has mainly been reported in cases of the treatment of 
acute leukemia or Hodgkin’s disease, with occasional 
usage in cases of some solid tumors such as those of the 
bone. In 1968, Nicholson? published a review of 185 
cases where cytotoxic agents had been given during 
pregnancy. Quoted in his review was the excellent 
paper by Goetsch,? who reported the use of aminop- 
terin in 1962, when it was being utilized as an abortifa- 
cient. As a consequence of Goetsch’s paper and others 
in the literature that confirmed his results, it has been 
shown that aminopterin is a mutagenic drug which 
produces malformation of the embryo although it may 
not always cause abortion. 

Nicholson concluded from his study that aminop- 
terin should never be used during pregnancy because 
of the malformation it causes in the first trimester. He 
also discussed most of the chemotherapeutic agents 
available at that time and demonstrated that four of 53 
fetuses were malformed when any of those agents were 
used in the first trimester of pregnancy. In the second 
or third trimester he found that the risk of fetal mal- 
formation by use of these agents was not greater than 
in the normal population. His fourth finding was that 
40% of babies born following the administration of 
cytotoxic drugs were of low birth weight. He? specu- 
lated that low birth weight could have been caused by 
the disease for which the agents were given as well as by 
the effects of the agent itself. 
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Nicholson also postulated that there was a possibility 
that some of the currently normal children of these 
patients would prove to.be sterile, and he advocated a 
prolonged follow-up study. To mv knowledge, this has 
not been done. 

A comprehensive article on the toxicity of the an- 
tineoplastic agents in humans was written by Sieber and 
Adamson’ in 1975. It was published in Advances in 
Cancer Research and contains an extensive review of the 
literature. Their conclusion was that none of the an- 
titumor agents have been conclusively demonstrated to 
have teratogenic effects in humans, with the exception 
of the antifoliates. However, the precautions against 
administering any cytotoxic agent during the first 
trimester of pregnancy are still valid. Therefore, the 
physician should withhold irradiation or therapy with 
cytotoxic agents if possible at least until the end of the 
first trimester of pregnancy. 

The occurrence of embryonal rhabdomyosarcoma in 


t 


Hyperalimasntation and chemotherapy in pregnancy 265 


a pregnant patient is rare; this is the only case we have 
found in a search of the literature in the English lan- 
guage. This case represents a successful survival of the 


. patient durirg fetal growth to viability. It was unfortu- 


nate that the mother did not survive in spite of the 
chemotherapy, but the use of hyperalimentation al- 
lowed survival for a sufficient time to deliver a viable 2 
pound, 14 ounce female infant at 32.5 weeks’ gestation. 
One of the most interesting features of this birth was 
the well-beirg of the baby, who was able to breathe 
room air anc to feed and exhibited maturity much like 
that of a tern infant. One can only postulate that the 
stress of survival in the hostile environment of a uterus 
surrcunded by neoplasia, the chemotherapy, and the 
poor nutrition all speeded maturation in this infant. 


I thank Lr. Victor Richards, Chief of Surgery at 
Children's Eospital of San Francisco, and Dr. Richard 
Cohen, the chemotherapist, for their help. 
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Discussion 


DR. ROBERT J. FUTORAN, Los Angeles, California. I 
would like to congratulate the doctors involved with 
this most difficult case in having a terminally ill mother 


produce an apparently normal infant. A case of em- `’ 


bryonal sarcoma in the small bowel is extremely rare, as 
Dr. Webb stated. To find no other case associated with 
pregnancy in the literature is not surprising. 

The lesson to be learned from this case is how to 
direct the care of pregnant women when they develop 
a malignant condition. Due to the rarity of malignancy 
associated with pregnancy, I cannot recall reading any 


` guidelines for this difficult situation. My own rules are 


simple but may be radical. If the cancer is treatable 
(potentially curable), I ignore the pregnancy unless the 
patient forces me to preserve it. For instance, in carci- 
noma of the cervix (all stages, except Stage IV), at all 
times of pregnancy Í recommend delivery or abortion 
and active therapy. I explain to the patient that viability 
may be extremely low for infants before 32 weeks of 
pregnancy. I believe that pregnancy is detrimental to 
the patient with carcinoma of the cervix and the earliest 
treatment of the carcinoma is best for survival. When in 
the second trimester, some women choose to hold off 
therapy until viability. T'his is their decision. 


Parenteral.Nutrition, The Hague, 1977, Nyhoff Medical 
Divison, pp. 179-186. l 

5. Nicholson, H. O.: Cytotoxic drugs in pregnancy, Br. J. 
Obstet. Gynaecol. 75:307, 1968. 

6. Goetsch, C.: An evaluation of aminopterin as an abortifa- 
cient, AM. J. OBSTET. GYNECOL. 83:1474, 1962. 

7. Sieber, S. M., and Adamson, R. H.: Toxicity of antineo- 
plastic agents in man: chromosomal aberrations, antifertil- 
ity effects, congenital malformations, and carcinogenic po- 
tential, Adv. Cancer Res. 22:57, 1975. 


In lymphomas or breast carcinoma, I usually rec- 
ommend abcrtion or delivery and appropriate therapy. 
These diseases are often responsive to chemotherapy. 


‘Carcinoma cf the ovary being similar, I would recom- 


mend the same treatment even though I cannot recall 
consulting a woman during pregnancy with disease 
over Stage IA. In treating malignancies which are not 
curable, i.e., Stage IV carcinoma of the cervix and met- 
astatic sarcomas, I try to preserve the mother in the 
best condition in order to obtain a viable, healthy 
infant. 

Mv only criticism of the care given this patient was 
the use of chemotherapy. The major cause of death 
with metastztic cancer and probably the failure of ac- 
tive growth of the fetus in utero is related to malnutri- 
tion. Malnu-rition was and can be well controlled, as 
Dr. Webb showed, with hyperalimentation. 

When a patient has such an advanced and unre- 
sponsive tumor as this, my tendency would be not to 
treat with chemotherapy. Along with malnutrition, 
chemotherapy may have been responsible for the low 
birth weight and the premature labor. It is very easy to 
criticize when we are not there, but metastatic sarcomas 
are not usually responsive to any treatment and I 
would have tried to just keep up the patient's nutrition 
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with hyperalimentation. We would try to keep the pa- 
tient in balance, which is easier said than done with 
such a terminally ill patient. l 

As a point of information, subclavian catheters are 
the usual method of giving hyperalimentation, but 
sometimes we are able to keep up nutrition with high- 
volume peripheral alimentation. One of the new cen- 
tral lines currently used can be left in place indefinitely 
(Hickman or Broviac), where most subclavian catheters 
must be changed monthly. 

DR. WEBB (Closing). Initially, we did not want to use 
chemotherapy as we felt it would probably not be ef- 
fective, although we knew that its effect in the second 
trimester would not be teratogenic. We became very 
concerned at the point at which she was finally hospi- 
talized and felt that if we did not slow down the prog- 
ression of the tumor she would die undelivered. As a 
matter of fact, in her chart is a letter from her husband, 
who was an attorney, stating that she was not to have a 
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postmortem cesarean section. He was very concerned 
about the quality of this child. He thought it was going 
to be abnormal and certainly we could not reassure him 
completely. There was a great deal of emotion in- 
volved. I agree with Dr. Futoran that I would not 
willfully choose to use chemotherapy for this particular 
tumor, but I think that there are times when it may 
slow down the rate of tumor growth and it may or may 
not have done so in this particular cáse. I think the 
hyperalimentation was the key factor that probably al- 
lowed the patient to survive after the operation. 

One of the major usages of hyperalimentation has 
been in malnourished cancer patients in an attempt to 
improve their well-being and allow their own immune 
mechanism to function so that chemotherapy can be 
utilized. It is hopeful that new agents are going to be 
developed that will be useful. In embryonal sarcoma, 
there is very little hope of anything being useful at this 
point in time. | 


Uterine vascular response to prostacyclin in 


nonpregnant sheep 


ROBERT RESNIK, M.D. 
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The effects of prostacyclin (PGL) on uterine blood flow were investigated in nonpregnant, castrated 
ewes with chronically implanted polyvinyl catheters and electromagnetic flow probes. Intra-arterial 
infusion of PGI, resulted immediately, in increased uterine blood flow, which returned rapidly to. 
baseline after termination of the infusion. A dose-response curve was constructed and demonstrated 
that a uterine arterial PGI, concentration of 1.2 times 1079M (0.5 ug/ml) produced flows 50% of 
those achieved by a reference dose of 1 ug of 178- -estradiol. Increases in uterine blood flow were 
not associated with changes in mean. systemic arterial pressure. These findings demonstrate that 
PGI; has a vasodilatory effect on the uterine circulation and suggest that th s substance has a role 
in the regulation of uterine blood flow. (AM. J. ỌBSTET. GYNECOL. 137:267, 1980.) 


THE prostaglandins are ubiquitous chemical agents 
that exert a variety of physiologic and pharmacologic 
effects in numerous organs. Previous studies from our 
laboratory have shown that prostaglandins E, and E, 
are potent uterine vasodilators, and we have suggested 


that the local synthesis and release of prostaglandins: 


may be involved in the regulation of uterine blood 
flow.! | 

More recently, a new prostaglandin, prostacyclin 
(PGI;), has been described. as a product of the trans- 
formation of prostaglandin endoperoxides in blood 
vessels.” This relatively unstable substance is generated 
in the endothelial cell layer of blood.vessels in numer- 
ous species,’ including man.* Its major properties are 
the inhibition of platelet aggregation and the initiation 
of vasodilation in many circulations, including the 
mesenteric, femoral, renal, and.coronary.* 

Since little is known about the uterine vascular re- 
sponse to PGI,, we used a nonpregnant, chronically 
instrumented sheep model in order to determine the 
quantitative characteristics of changes in uterine blood 
flow after the intra- arterial administration of PGI. 
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Material ana methods 


Four nonpregnant cross-bred sheep were used dur- 
ing the investigation. The surgical procedure was de-. 
scribed in. previous reports." ^ ° After sedation with 
intravenous sodium pentobarbital, 640 m g a spinal an- 
esthetic (Pontocaine hydrochloride, 6 mg) was adminis- 
tered. Pelvic laparotomy was performed through a 
midline incision, and the anteriór leaves of the broad 
ligament were incised so as to expose the uterine ar- 
teries and their branches. Polyvinyl tubing (inner di- 
ameter, 0.58 nm; outer diameter, 0.96 mm) was used 
to catheterize the most lateral branch of the uterine 
artery, and was advanced retrograde to within 0.5 cm 
of the bifurcation. Three-millimeter electromagnetic 
flow probes* were placed around the uterine arteries 
proximal to the bifurcation. An additional polyvinyl 
catheter was inserted into the femoral artery in order 
to measure systemic arterial pressure. After oophorec- 
tomy, which was performed to remove the source of 
most of the endogenous estrogen produced, the cathe- 
ters and flow probes were brought through a fascial 
incision and.a subcutaneous tunnel and stored i in a can- 
vas pouch on the animal’s flank. 

Postoperatively, the sheep were placed in a rectangu- 
lar stainless steel stall and kept in the laboratory for the 
duration of the studies. Uterine arterial flow was mea- 
sured with Micron R.C. 1000 electromagnetic flowme- 
ters.* Prior to daily experiments, the flow signals were 
calibrated to electrical zero. Flow signals were elec- 
tronically integrated and displayed on a pen recorder 
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Fig. 1. Comparative uterine arterial flow response to intra-arterially administered prostacyclin and 
178-estradiol. 
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Fig. 2. Linear regression of percent maximum uterine blood 
flow produced by 1 ug of 178-estradiol versus logy, PGI, arte- 
rial concentratioris (M) determined by method of least 
squares. Percent maximum flow = 245.6 + 33.0 logio PGI: 
concentration (M). Arterial -concentrations were calculated 
with baseline uterine blood flows in each experiment prior to 
infusion of PGI. Each point represents mean. + SEM of'at 
least 3, and as many as 10, observations. 


running at 1 mm/minute. Systemic arterial pressures 
were monitored with Statham P23-Db pressure trans- 
ducers. Previous studies had demonstrated that maxi- 
mum uterine vasodilation occurred after a pulsed dose 
-of 1 wg of 178-estradiol injected directly into the uter- 
ine artery, and that peak flows are reproducible on a 
daily basis after the fifth postoperative day? According- 
ly, all experiments were performed after this period of 
postoperative recovery. l : ^ 

The 178-estradiol* was of reagent grade quality and 
was prepared for intra-arterial i injection by dissolving it 
in absolute ethanol and diluting the stock solution with 
0.9% saline solution, The final concentration of estro- 
gen in the working solution was 1 g/ml. The final 
ethanol concentration in the solution was 0.196 by vol- 
ume. This has been- Epronousyy shown to have no effect 


*Sigma Chemical Company, St. Louis, Missouri. 


on uterine blood flow in this model. Prostacyclin* was 
obtained as the sodium salt. Stock solutioris were pre- 


pared daily by dissolving the salt in 1M Tri is buffer (pH 


8.0) at 3° C, with a final prostacyclin concentration of 1 


mg/ml. Working solutions were prepared from ali- 


quots of the stock solution diluted i in 50 mM Tris buf- 
fer (pH 7.7) on ice. 

A dose- -response curve was constructed to determine 
what concentrations of prostacyclin would produce 
minimum and maximum dilatory vascular responses. 
Since previous studies* ° have shown that a pulsed uter- 
ine intra-arterial dose: of 1 ug of 17B-estradiol pro- 
duces a maximum dilatory response, the effects of 
prostacyclin were compared .to the maximum blood 


flows produced by the bolus injection of estrogen. Pros- 


tacyclin was infused by means of a constant-infusion 
pump, and arterial concentrations were calculated on 
the basis of the control blood flow prior to the uterine 


` intra- arterial infusion, infusate concentration, and rate 
of administration. PGI, was infused at concentrations 


ranging from 1 to 64 ug/ml at an infusion rate of 0.247 
ml/minute. Infusions of 0.9% saline solution into the 
contralateral uterine vessels were used as controls. 


Results 

Immediately after intra-arterial infusion of PGL,, 
uterine blood flow began to increase, and reached max- 
imum flows within 2 to 3 minutes, with a rapid return 
to baseline rate of flow after termination of the infu- 
sion. This is contrasted with the uterine vascular re- 
sponse to a pulsed dose of 17-estradiol, which is 
characterized by a 30-minute delay after the dose, and 
then the uterine blood flow increases and reaches a 
maximum at 90 to 100 minutes after injection. oe 
to baseline flow is linear and is achieved 6 to 8 hours 
after injection. An example of response in uterine 
blood flow to PGI, and 17f-estradiol is shown in Fig. 1. 

A dose response curve relating uterine blood flows 
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initiated by PGI, to the percent of maximum blood flow 
resulting from a dose of 1 ug of 17B-estradiol is shown 
in Fig. 2. A PGL uterine arterial concentration of 1.2 


times 107° M (0.5 ug/ml) resulted in flows 50% of that ` 


produced by the reference estrogen dose. 

No changes in uterine blood flow occurred in re- 
sponse to infusions of 50 mM Tris buffer, and no 
changes in mean systemic arterial pressure were ob- 
served during infusion of PGI,. 


Comment 


The vasodilator effects of PGI; have been demon- 
strated in many species. Dusting and associates? ob- 
served significant decreases in local perfusion pressure 


after infusion of 0.02 to 2.0 ug of PGI, into the mesen-: 


teric and femoral arteries of anesthetized dogs, doses 
similar to those which increased uterine blood flow in 
our nonpregnant sheep model. PGI, has also been 
shown to dilate bovine coronary arteries, and to de- 
crease systemic blood pressure in dogs!’ and rats" after 
intravenous administration. These latter findings sug- 
gest that, unlike several other prostaglandins which are 
rapidly inactivated by passage through the pulmonary 
dirculation,? PGI, is not. ` 

In the sheep, PGI, is not so potent a uterine vaso- 


dilator as prostaglandin E,. We previously showed that 


a uterine arterial PGE, concentration of 7.52 times 
10-8, a concentration: more than one order of mag- 
nitude less than that of PGL, will increase flow to 50% 
of that produced by a reference dose of 1 ug of 178- 
estradiol.’ Armstrong and associates! have also ob- 


served a slightly less potent cardiovascular response to 
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PGI, than to PGE, after infusions into the left atria of 
anesthetized dogs. Although this may represent a real 
difference in biologic activity, it may also reflect the 
biologic instability of PGI,, which rapidly breaks down 
in watery solution at 37? C into its stable but biologically 
less active metabolite, 6-oxo-prostaglandin F;4.? De- 
spite careful preparation of prostacyclin for infusion, at 
temperatures of 2° or 3° C, one might speculate that 
exogenously administered PGI, is partially metabolized 
in vivo to €-oxo-PGF;, before it interacts with vascular 
smooth muscle. It is known that PGI, is produced in 
the intimal layer of blood vessels.? Consequently, the 
proximity cf site of synthesis to site of action may allow 
PGI, to exert its physiologic effects on vascular smooth 
muscle before significant metabolism occurs. 

In addition.to PGl, the cyclo-oxygenase system 
metabolizes endoperoxides in platelets to thromboxane 
As. This substance has effects which are opposite to 
those of PGI,, that is, it promotes vasoconstriction and ` 
platelet aggregation. These differences in effects have 
led Moncada and Vane’ to postulate the presence of a 
system in which prostacyclin and thromboxane A, pro- 
duce opposite effects in controlling blood flow and 
platelet agg-egation within local circulations. 'The role 
which prostacyclin may play in the local regulation of 
uterine blocd flow remains to be elucidated, but exist- 
ing evidence provides ample rationale for further 
study. 


We are gite to Dr. John Pike, of the Upjohn 
Company, for supplying the prostacyclin used in this 
studv. 
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Discussion 

Dr. MILES J. Novy, (by invitation) Beaverton, Ore- 
gon. Throughout the reproductive cycle the uterine 
tissues undergo various physiologic and biochemical 
changes in which prostaglandins (PG) play an impor- 
tant role. There is also much evidence to implicate the 
PG system in the process of parturition. A wide variety 
of tissues possesses the ability to synthesize PGs from 
arachidonic acid. Their capacity to do so, however, is 
variable, and the type and quantity of PGs produced 
depend on many factors. In reproductive tissues, hor- 
monal conditions are especially important. | 

Prostaglandins are generally called "local hormones" 
because they act within or near the tissues in which they 
are synthesized. Prostacyclin (PCI; may be the one 
known exception, since it is apparently not metabolized 
by the lungs and may serve as a circulating hormone. 
PGI; is the major product of arachidonic acid in most 
vascular tissues which have been studied. Incubation 


studies indicate a high formation of PGI, in the fetal. 


ductus ateriosus, which suggests ar’ important role in 
maintaining patency of the ductus. The production of 
prostacyclin has also been identified in human placenta 
and in myometrium from many different animal spe- 
cies. Amnion is also a major site of PGI, production in 
pregnancy. 

Thorburn and Challis reasoned that, if PGI, causes 


relaxation of vascular smooth muscle, it may also relax ` 


the. myometrium. Recently, it has been shown that PGI, 
inhibits spontaneous motility of isolated pregnant 
human i edu and reduces the tone induced by 
PGFs. The relaxing effect of PGI, was associated with 
an increase in myometrial cyclic AMP. In the nonpreg- 
nant human uterus, the production of prostacyclin is 
confined primarily to the myometrium, with little 
activity appearing in the endometrium. If the myome- 
trium and endometrium are incubated together, pro- 
duction of PGI, is enhanced. Presumably, the endome- 
trium makes available to the myometrial synthetase an 
increased supply of endoperoxides for conversion to 
PGI, at the expense of PGE, and PGFoq. 

It has been proposed that the onset of labor is initi- 
ated. by a, diversion of arachidonic acid metabolism 
from the prostacyclin pathway to the PGE, and PGFsa 


pathways. Although thromboxane A, and prostacyclin. 


are formed in substantial amounts by intrauterine tis- 


sues during pregnancy, there is little evidencë to. 


support this hypothesis. Amniotic fluid levels of 6- 
keto-PGF ia, the stable metabolite of PGI, as well as 


other.PGs are elevated in spontaneous labor, in com- . 


parison to levels before the onset of labor. Preliminary 


data from Oxford suggest a role for PGI, in cervical 


ripening. Current theories of prostaglandin action in 
parturition have focused on the idea that the fetus or 
its membranes produce an inhibitor which, during 
normal pregnancy, maintains PG synthesis at a low 
level until term. At term, the inhibition is withdrawn 
and there is a resultant increase in the production of 


PG. 
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Dr. Resnik's provocative study has directed our at- 
tention to the possible role of PGI, in regulating uter- 
ine blood flow. Knowledge of the mechanisms which 
regulate ipi wipe blood flow is important for un- 
derstanding implantation, fetal growth, and the endo- 
crine function of the placenta. There is a large body of 
circumstantial evidence which has implicated. the vari- 
ous PGs in the regulation of uteroplacental blood flow, 
but there is a lack of direct proof that they are physio- 
logically important. 

Dr. Resnik.has used the well-known preparation in 
sheep that was developed in Denver, which allows for 
chronic measurements of uterine blood flow by elec- 
tromagnetic flowmeter and for specific intra-arterial 
administration of small doses of various test substances. 
He has demonstrated an immediate, vasodilator re- 
sponse to graded doses of PGI}. In this elegant study he 
has been able to calculate. the dose of PGI, which was 
administered directly into the blood vessels in ques- 
tion—in this case, the uterine arterioles. He has shown 
that prostacyclin produces a hyperemic response which 
is quantitatively similar to that produced by 178- 
estradiol. However, the time course is quite different, 
with estrogens showing a considerable lag period. 

It is tempting to’speculate that the hyperemic effects 
of estrogens on uteroplacental blood flow are mediated 
by an increased synthesis of prostaglandin, but neither 
this study nor others have as yet provided convincing 
proof of this connection. According to Dr. Kenneth 
Clark, now at the University of Cincinnati, indometha- 
cin does not inhibit estrogen-induced increases in uter- 
ine blood flow in either pregnant or nonpregnant 
sheep. Similarly, at the Oregon Regional Primate Re- 
search Center, we were not able to block with large 
doses of indomethacin the estrogen- -induced ovarian 
hyperemia. in rabbits. Finally, I would like to ask Dr. 
Resnik whether he has made any observations of PGI, 
effects on uteroplacental blood flow in pregnant ani- 
mals.'In- 1974, I presented a paper to this Society which 
showed that uterine contractions in rhesus monkeys 
produced placental vasoconstriction in association with 
myometrial vasodilatation, and suggested that PGs 
could mediate these differential effects of labor on the 
uterine and. placental vascular beds. Since then, Rankin 
has shown in pregnant sheep that prostacyclin injected 
into the left ventricle of the pregnant ewe causes pla- 
cental vasoconstriction and myometrial vasodilatation. 
It is possible that the placental vasoconstriction after 
the infusion of PGI, was secondary to the release of 
catecholamines induced by maternal hypotension. 

Taken together with earlier observations, Dr. Res- 


 nik's timely study indicates that naturally. occurring 


PGs have pharmacologic effects on the uterine vascula- 
ture. Whether PGs, or prostacyclin in particular, play a 
major physiologic role in regulating uterine blood flow 
in primates, sheep, or women remains to be seen. 
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This report analyzes the effect of utilization on health care costs. Two important aspects of 
utilization are examined: (1) the type of obstetric delivery utilized; (2) the extent of utilization of 
hosrital facilities. A retrospective review of the type of delivery employed by five different physicians 
to deliver 494 primiparous patients revealed cesarean section rates varying from 16% to 40%. 
Average charges incurred by 100 patients who had undergone uncomplicated abdominal 
hysterectomies varied by as much as 2696. A simple formula to project cost is included. (AM. J. OBSTET. 


GYNECOL. 137:271, 1980.) 


HEALTH care cost in 1979 was estimated at 206 billion 
dollars, 9.1% of the Gross National Product.! It is small 
wonder that health care cost is a subject of increasing 
national concern.' ? i 
Articles in a leading medical journal lament that 
physicians are “fiduciary failures.”* * President Carter, 
in his message to the Ninety-sixth Congress, threatened 
to impose mandatory controis on increasing hospital 
costs. Government-funded health care programs al- 


ready regulate physician fees. Professional Standards. 


Review Organizations (PSRO), by reason of Public Law 
92-603, are the law of the land. Federally financed 
Health Maintenance Organizations (HMO) and Indi- 
vidual Practice Associations (IPA) are being touted as 
the “wave of the future." Consumer-oriented maga- 
zines are advising all patients to solicit second opinions 
before submitting to elective operations. Blue Cross 
and Blue Shield are refusing payment for a select list of 
operations and diagnostic tests deemed to be of no 
value.’ 

Organized medicine and the American Hospital As- 
sociation are, advocating the Doctrine of Voluntary Ef- 
fort to slow the rise of health care costs. Delegates to 
the California Medical Association’s annual meeting in 
March, 1979, voted to urge all members to endorse the 
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Voluntary Effort, and to redouble their efforts to re- 
stain the escalation of health care costs.? The literature 
emanating from the hospital industry is replete with 
reports ccncerning cost contro].?"!! 

A simple formula to project health care costs is: 


C = PF (a.b.c.) + HC (a.b.c.). ; 


In this formula, C equals cost, PF equals professional 
fees, and HC equals hospital charges. Of the modifiers: 
(a) equals physician utilization, (b) equals patient utili- 
zation, and (c) equals utilization mandated by agencies. 
A representative example of (c) would be preoperative 
studies required by the rules and regulations of a given 
hospital. 

This study was undertaken to demonstrate how pat- 
terns of utilization influence the cost of obstetrical de- 
liveries ard abdominal hysterectomies. 


Material and methods 


The study was carried out in an accredited 347-bed 
suburban intercommunity hospital during the calendar 
year 1978 The hospital is affiliated with the School of 
Medicine of the University of Southern California. 

The effect on cost of the type of obstetrical delivery, 
vaginal versus cesarean section, employed by five dif- 
ferent physicians who attended 494 primiparas was 
retrospectively examined. These five physicians were 
responsib.e for the delivery of more than 95% of the 
1,310 infents born in the hospital during 1978. 

The effect on cost of utilization of hospital facilities 
was examined by compiling the hospital charges in- 
curred by 100 patients who had undergone uncompli- 
cated abdominal hysterectomies performed by five 
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Table I. Number and type of deliveries performed by physicians in study 





Electronic fetal 
monitoring (96) 








Percentage of 


Physician (yr) parous patients vaginal deliveries cesarean sections cesarean sections 
A 56 100 51 43 B 16 
B 54 Under 30 64 92 = * I2 s 49 
C 43 Under 30 130 95 ^ 35 27 
D 42 Under 30 134 93 4l 31 
E 53 Under 30 115 69 46 40 


Table II. Indications for 142 cesarean sections 
listed on discharge summaries 


Cephalopelvic disproportion 117 
Breech presentation 19 
Fetal distress . 2 


Active herpes simplex ] 
Maternal diabetes l 
Abrupto placentae H 
Placenta previa H 


different physicians. These five physicians, practicing 
independently of each other, have practiced in the 
community for from 19 to 24 years. All five are prod- 
ucts of the same training program, and all are active on 
the Clinical Faculty of the Los Angeles County- 
University of Southern California Medical Center. 
Two physicians in the type-of-delivery review are 
also included in the review of hysterectomies. This 
study surveys the practice habits of only eight physi- 
cians. During 1978, the entire department of obstetrics 
and gynecology in the hospital consisted of nine active 
members. Eight are Diplomates of the American Board 
of Obstetrics and Gynecology. | 


Results 


Table I shows the type of delivery utilized by five 
physicians to deliver 494 primiparas. The percentage 
of cesarean sections performed ranged from a low of 
16% by physician (A) to a high of 40% by physician (E). 
The average cesarean section rate for primiparas was 
29%. 

Table II lists the indications recorded on the dis- 
charge summaries of the 142 patients who underwent 
primary cesarean sections. All breech presentations 
were delivered by cesarean section. The indication for 
95% of the cesarean sections was fetal-pelvic dispro- 
portion. 

Table IHI compares the average costs generated by 
the two types of delivery. The average cost for a vaginal 
delivery in the series was $1,629, and that for a cesar- 
ean section was $3,093. 

Table IV illustrates the hospital charges incurred by 
100 patients who underwent uncomplicated abdominal 


hysterectomies during 1978. Physician (A) generated 
the highest hospital charges, with an average of $2,045 
per patient. Physician (E) generated the lowest hospital 
charges, with an average of $1,508 per patient. This 
represents a difference in charges of 26%. The average 
charge for the 100 patients was $1,762. The average 
per diem charge was $230. 

During 1978, hospital charges and hospital required 
utilizations were constant. The disparity in cost reflects 
the degree of utilization of hospital facilities. 

It should be noted that physician (A) in both series, 
lowest percentage of cesarean sections and highest hos- 
pital charge per hysterectomy, is the same physician. 


Comment 


The purpose of this report has been to document the 
effect of utilization on health care cost. There has been 
no attempt to equate utilization and quality of health 
care. 

Health care planners concerned with cost control are 
well aware of the effect of utilization on cost. This is 
evidenced by the health care cost control mechanisms 
that are in operation at the present time. Mandatory 
second opinions before elective operations and the 
denial of payment for certain procedures are meant to 
discourage entry into the health care system. Health 
Maintenance Organizations and Individual Practice 
Associations were designed to decrease utilization 
within the system. The function of the Professional 
Standards Review Organization is to insure prompt 
exit from the system. 

Itis difficult for us as physicians to accept the fact 
that effective cost control will require utilization con- 
trol. It would become more apparent to us if health 
care planners would stop using the euphemism utiliza- 
tion-control, and start using rationing of health care in 
its place. l 

In the final analysis, all elements of the health care 
industry will come to accept that: (1) control of fees 
only controls fees, (2) control of hospital charges only 
controls hospital charges, and (3) control of utilization ' 
controls health care costs. 
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Table III. Comparison of average costs, vaginal versus cesarean section deliveries 






































Days of Days of , 
Obste- Anesthe- Assistant hospital _ |  hosfrial Hospital Hospital 
Type of delivery | trician's fee |: siologist’s fee | surgeon's fee | stay, mother | stay, imfant.| charges, mother | charges, infant | Total cost 
Vaginal $750 0 0: 262 2.€9 $ 602 $277 $1,629. 
Cesarean section $950 $200 $175. 4,74 5.83 $1,144 $624 : 


$3,093 


Table IV. Comparison of total and average hospital charges for patierts undergoing 
abdominal hysterectomy by different physicians 

















Per 
Physician diem charges 

A 158 . $40,894 $2,045 $959. 

B = 145 ue $36.852 $1,843 $254 

C 20 168 i 8,4 $35,729 $1,786 $213 
D 20 146 7.3 $32,565 $1,628 $223 

E 20 152 7.6: $30,153 $1,508 $198 
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Discussion 


DR. Purvis L. MARTIN, San Diego, California. Dr. 
Sack has explored one facet of the multifaceted prob- 
lem of today's soaring hospital costs, that is, the differ- 
ing levels of utilization of hospital services between 
physicians who order the services. Other facets of equal 
or even greater importance in the hospital cost prob- 
lem include: (1) hospitalization for surgical procedures 
when ambulatory procedures would do as well; (2) a 
cost- plus system of hospital charges; (3) the prolifera- 
tion of hospitals built for profit; (4) education costs in 
teaching hospitals; and (5) limitless hospitalization for 
observation and laboratory studies. All of these facets 
rest secure in that Blue Cross will pay whatever the 
hospital charges. 

Since the health care industry has nas only feeble 


attempts to control costs, the Federal government now 
threatens to take over health management, a move that 


can be expected to escalate costs even higher, because 
of the cost of enforcing the new regulations that will be 
imposed. This is the problem that faces us today. 
The cause of the problem seems obvious. With one 
exception, no link in the health care chain has a strong 
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incentive to economize. The fatient wants all the health 
services he can get, so long as someone else pays. The 
doctor wams to please his patients and protect himself, 
and the hizh costs are not out of his pocket. The hospital 
is run as a business that needs to show a profit and 
grow, so that whenever more money is needed, hospital 
charges are raised, in the knowledge that insurance will 
pay. The insurance company likewise needs to prosper 
and grow. a need ivhich is met by today's rising health 
care costs Costs and profit margin are covered simply 
by raising premiums. The exception in this merry-go- 
round is dustry that is paying much of the health care 
bill. Industry management is beginning to shop for less 
expensive health coverage. From this there appears to 
be a ray cf hope for the rapidly sinking pr ivate enter- 
prise héa.th care ship. Private medicine is now talking 
directly to industry. | 

In our community of San Diego, California, physi- 
cians in private practice are awakening to see a growing 
proporticn of their patients shifting to the care of 
Kaiser Permanente and other HMOs. This is simply 
because HMOs are offering less expensive health care 
to the industrial employers who- pay for it. And one 
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reason that HMOs can offer less expensive care is be- 
cause of reduced hospitalization. There is a personal 


advantage for HMO physicians to treat patients outside ` 


of hospitals. Kaiser San Diego, as a result, now per- 
forms more than 50% of all its operations on an ambu- 
latory basis. 

Two of our major multidiscipline private clinics, and 
now the County Medical Society itself, are in the pro- 
cess of establishing HMOs in order to compete with 


Kaiser, by providing private physicians with.the same, 


incentive to economize. . 

Possibly, we need a law that would make total health 
insurance coverage illegal. If every patient, regardless 
of his economic status, had to pay at least part of all his 
own medical expenses oüt of his own pocket, he would 
be motivated to shop for physicians and health plans 
that would meet his needs yet save his money. Physi- 
cians and hospitals would reduce their charges to com- 
pete for patients. Health costs would de-escalate. But 
this utopian plan will probably not come to pass be- 
cause people today want someone else to pay all health 
costs, and our lawmakers must please people to survive. 

Now, back to Dr. Sack and the facet of the hospital 
cost problem that he has exposed. The solution. re- 
quires a change in the practice habits of physicians, a 
change not easy to come by. Dr. A and Dr. E, both 
trained in.the same institution, have grown apart in 
their practice habits, so that one generates significantly 


higher patient costs than the other. Undoubtedly, each. 


physician believes his own patients are receiving op- 
` timum care. Who is to decide, and how will these diver- 
gent practice habits be brought back into the best line? 
I hope that it will be by incentive, not by regulation. 
My final question to Dr. Sack: Do the patients of Dr. 


E, who face a section rate of 40% and pay a Sgen 


hospital bill, also pay him a higher fee? 

DR. WILLIAM C. SCOTT, Tucson, Arizona. Under- 
standably, the general public whose income has con- 
tinued to shrink through a decade of double-digit 
inflation, many of whose members have been forced 
into bankruptcy by the high costs of health care, ac- 
tively seeks to joust with this economic disaster through 
political means. An ignoring of the multifaceted pres- 
sures which have made health care more expensive has 
resulted in legislative action epitomized in Public Law 
93-641, which established mandatory health planning, 
and Public Law 92-603, which established the PSRO 
network. Both of these programs are, in the early 
throes of development, suffering from malnutrition of 
underfunding and inadequate physician involvement. 
Neither has shown an immediate effective impact on 
total health care expenditure but have promised in the 
long run to reduce the waste of duplication of expen- 
sive sophisticated machinery and underutilized hospi- 
tal beds, and to provide rational health care at an ap- 
propriate level determined by the severity of the ilIness 
or the intensity of the care of services needed. 


Physicians have not been idle in the face of this-pub- , 


lic clamor for relief, since long before legislation was 
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passed, medical staffs coordinated community drives 
for hospital facilities, recognizing the finite dollars 
ávailable in any one area. High-cost centers, such as 
burn centers, intensive-care nurseries, coronary angi- 
ography laboratories, and tr ansplantation services, 
were developed with community needs rather than 
staff egos as the determinate of location. Programs of 
regionalization of obstetrical care, such as our highly 
successful state-wide program in Arizona, were devel- 
oped by medical associations funded by private philan- 
thropy. Low hospital occupancy has become a problem 
as time-honored Joint Commission for the Accredita- 
ton of Hospitals programs of medical care audit and 
hospital utilization aided physicians who were con- 
cerned about the cost. of medical care to direct the 
delivery of that care to the appropriate level. Skilled- 
level and intermediate-care nursing homes prolifer- 
ated about the nation. In this mood of change the gov- 
ernment has been hard pressed to find a simplistic 
answer to the control of inflation. The independent 
Commission on the Cost of Medical Care funded by the 
American Medical Association a year ago properly fo- 
cused on the multitudinous issues that were all part of 
the problem and that compounded the solution. Cost 
control was shown to be a hydra whose heads could be 
attacked one by one. Voluntary effort has been one 
independent way through which medical staffs work- 
ing with hospital administration have been able to at 
least slow the escalation of medical care compared to 
other components of our inflationary economy. The 
success of this program has at least muted congres- 
sional support for the rationing of hospital care 
through expenditure caps. In addition, physicians are 
asked to voluntarily slow the rate of i incr ease of their. 
professional fees. These had gone through a catch-up 
growth spurt following the previous administration's 
unsuccessful attempts io control inflation by control of 
health care expenditure. Prepayment on a capitation 
basis has been accepted by the medical profession as 


one ethical alternative method of health care delivery. 


Many of these plans have shown that the emphasis on 
preventive medicine has reduced the number of hospi- 
tal admissions per 1,000 enrollees, but, despite massive 
government investment, the growth in such plans has 
been modest, so that most health delivery remains in 
the traditional form. ’ 

Although the rate of hospital costs incurred in an 
acute care facility has been slowed by the voluntary 
effort, the increasing sophistication of those services, 
the numbers and quality of personnel required, the 
expensive technologically advanced equipment, the 
need for computer processing for the proliferation of 
data bits to be analyzed, as well as the patient demand 
for all of these in his particular illness, make it impera- 
tive that the physician provide patient care in this set- 
ting only when appropriate. Every attempt is being 
made by hospital administration to assure that charges 
for hospital services are kept to a minimum by efficient 
management of all cost centers. Despite these attempts 
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to control costs, the quality of care that both pauent 
and physician demand necessitates thàt high-cost ser- 
vices be available on a 24-hour basis. Reduction in the 
number of those services through the elimination of 
unneeded tests and unnecessary procedures, substitu- 
tion of less expensive medications, and limitation of 
stay to that appropriate for the condition will reduce 
the individual patient's hospital bill. The professional 
fee component of the total cost of care varies with the 
specialty, and only in the surgical area with its high 
procedural costà can voluntary fee restraint have any 
appreciable effect on total overall cost containment. 
Dr. Sack has studied the practices of eight obstetri- 
cian-gynecologists and has demionstrated that it costs 
more to have a cesarean section than a vaginal delivery, 
and that, on the basis of very small numbers, it may cost 
$500 more to have the uterus removed by Physician A 
than by Physician E. His conclusion that the control of 
utilization controls hospital costs is indeed self-evident. 
Pointing out these truisms makes the study more im- 
portant for what it does riot do than for what it does. 
How physicians are motivated to use this information 
in a self-evaluation practice management program, 
using all the tools of audit, both retrospective and con- 
current, to effect the delivery of cost-effective services 
is the important unanswered question. How do you 
change practice patterns to utilize the proper effi- 
cacious drug at the lowest possible cost rather than a 
more expensive, highly touted brand-name drug? How 
do you facilitate the acceptance and use of cost- 
effective ambulatory surgical services, such as laparo- 
scopic tubal ligation, suction curettage, etc., for inpa- 
tient procedures as a change in practice pattern? How 
can we as physicians motivate our patients to adopt a 
more healthful life-style that will possibly circumvent 
the need for being hospitalized at all? ‘This is where the 
practice of medicine is moving—out of the acute care 
facility and into the ambulatory care setting. We as 
physicians can facilitate this movement and positively 


influence the cost of health care delivery, so that in the > 


provision of health care in a different setting, we can 
obviate the need for the utilization of high-cost services. 
Dr. Sack is to be congratulated for bringing again to 
our attention the importance of the physician in main- 
taining the essential role in insuring that quality health 
care be delivered in the most cost-effective manner. I 
am sure that he will be a leader in his community in 
addressing the broader questions that I have raised. 
DR. RICHARD L. Taw, Los Angeles, California. My 
qualifications for presenting some remarks on the sub- 
ject are the following: (1) initiator and chairman of an 
insurance review committee for our county, which has 
more physicians than all but five states; (2) initiator and 
chairman of a physician rehabilitation committee, try- 
ing to “make Christians of nonbelievers," and (3) many, 
many hours in hospital utilization efforts. On the basis 
of this background, I would like to say that, in my opin- 
ion, all the previous speakers have been talking about 
the symptoms and not the disease. They have been 
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talking about the fever and the pain, and not the 
causes. We are caught in a governmental mess. The 


only way that any of these problems will be solved is 


through centralization of authority, and such authority 
ought to be with the physicians. That authority should 
be in the licensing of physicians. If we do not have that 
authority, we will not be able to discipline our people. 
Political interference, either through state laws or bu- 
reaucratic regulations, has made an absolute disaster of 
the subject raised by Dr. Sack. 

Finally, one of the hardest of all things to face is that 
the physicians are a reflection of the community. The 
percentage of thieves and the percentage of saints in 
the physican community are exactly the same as the 
percentages in the general community. We need au- 
thority or we are helpless. 

DR. Bast, W. MALONEY, La Mesa, California. Last 
year, as president of the county medical society, I es- 
tablished a cost-containment committee that was made 
up of five or six physicians, five or six administrators of 
hospitals, two representatives of people who buy the 
health care for 20 of the largest industrial firms in our 
county, and some insurance representatives. The dis- 


cussions o? the committeé were most interesting. We 


considered a lot of the usual things and we cut out 
some fat, but there were several ideas that continued to 
show up. Since there was plenty of blàme to go around, 
there was some finger pointing. However, all pointed 
their fingers at the physicians. The hospitals say, "We 
only do what the doctor orders." The insurance com- 
pany says, "The doctors order all these things, the 
hospital must do them, and we must pay the bill.” The 
industrial members say, "You doctors have no idea 
what it costs for the orders that you write and you don't 
care, and therefore we feel we cannot continue to let 
you proceed in this manner." The medical society has 
tried to respond to this by educating our physicians in 
various wa"s to be cost conscious. We ask that they give 
proper care in a proper setting to their patients. We 
asked them not to over utilize in any way. We physi- 
cians raise the issue of patient care and quality of care, 
but the others are not interested in that. Their only 
concern is cost. So, I hope that every physician will 
order only those things that are truly necessary for 
quality care of his patients. 

Dn. BOYD C. QUINT, Seattle, Washington. I do not 
think that it reflects very well on physician avarice or 
lack of it, but I read recently i in a throw-away journal 


. about a system that one insurance company devised 


that has apparently reduced its expenses 50% for the 
dispensation of health care. With each doctor who has 
patients within their plan, they contract to pay him "X" 
numbers o7 dollars per month for one year. Whatever 
money is left beyond the patients' expenses at the end 


of the year goes to the doctor. In so doing, their ex- 


penses for rospitalization, utilization of all health care, 
have been reduced by 50%. This 1s a way to provide 
incentive tc reduce utilization. I am not sure that I am 
comfortable with it, but it apparently works. 
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The author index lists more than 13,850 contributors iron this period, 
along with respective article title, author-to- author referral, volume, page, 


and publication date. 
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patient care. Additional training in Maternal- 
Fetal Medicine, Endocrinology and Infer- 
tility is desirable. Academic rank and salary 
are dependent on qualifications. Application 
deadline: June 15, 1980. 
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David Charles, M.D. 
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Marshall University School 
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Huntington, W.Va. 25701 
An Equal Opportunity Employer. 


DIRECTOR 


Division of Perinatal Medicine 


The Department of Obstetrics 
and Gynecology, Good Samaritan 
Hospital in Phoenix, Arizona, a 700 
bed teaching community hospital 
within Samaritan Health Service 
seeks a qualified physician to di- 
rect, full time, the Division of Peri- 


natal Medicine. Must be certified by 
the ABOG, and certified or Board 
eligible in Maternal and Fetal Medi- 
cine. Obstetrical volume close to 
4000 deliveries annually. 


All contacts are, of course, confidential. 
Send inquiry and C.V. to: 


W. B. Cherny, M.D., C.M. 
Department of Obstetrics and Gynecology 
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P.O. Box 2989 
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been confirmed by appropriate laboratory procedures (wet smears 
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amebiasis (amebic dysentery) and for amebic liver abscess 
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organic disease of the CNS. the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 
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significant. 
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Two lifetime tumorigenicity studies in hamsters have been 
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His trichomoniasis can 
make her therapy useless 


unless they both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 









The only systemic trichomonacide—In the female, trichomoniasis 

Is a multiorgan disease. Tnchomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagyl is the only tichomonacide that is effective in both 
men and women. And Flagylis the only available agent of its kind. 


The only effective trichomonacide for couples 


9 750-mg. tablets 
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Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate. stools. 


PERI-COLACE is predictable —gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postaperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. : 
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PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 
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Sweet sixteen. 

Not very long ago, “sweet sixteen” marked a meaning- 
ful milestone in the life of a young woman, a pinnacle 
in the passage from puberty to womanhood. Times 
have changed. 

Today's society in flux is more complex, less clearly 
defined by traditional standards of conduct. As a result, 
today’s sixteen-year-old may be anguished, without a sense 
of hope, instead of joyously celebrant and optimistic. 

Consider the following. Recent studies estimate that 
20% of young women have had intercourse by age six- 
teen, nearly two-thirds by age nineteen. Moreover, re- 
searchers report that sexual activity among the teen 
population is definitely on the rise! Unwanted, un- 
planned births are, all too often, the unfortunate result. 

One thing is painfully clear. Teenage ignorance regard- 
ing sexuality is as prevalent as teenage sexual activity. 
Never before was there a more acute need for substan- 
tive instruction coupled with compassionate, reassur- 
ing counseling. As disturbing as it may be, many teens 
are also in need of basic contraceptive guidance. In each 
of these areas, the physician can play an enormously 
important role. 

For many sexually active teenagers, the selection of a 
sub-50 mcg oral contraceptive, like Brevicon, can be a 
sound choice. Brevicon offers a rate of efficacy com- 
parable to higher dose formulations and a well-accepted 
rate of menstrual irregularities. (Cycle incidence of 
breakthrough bleeding and amenorrhea is 5.1% and 1.0% 
respectively. Dropout rate due to menstrual irregular- 
ities is only 3.4% during the critical first three cycles. )* 

Brevicon coupled with counseling, compassion and 
reassurance. Not a panacea, but one good way to help 
our teenagers avoid unwanted, unplanned births. 


Tablets 


Brevicon’ 


(norethindrone 0.5 mg 
with ethinyl 
estradiol 0.035 mg) 


A sign of 
the fines: 


Note: Serious as well as minor 
side effects have been reported 
following the use of all oral 
contraceptives. These include 
thromboembolic disease. 


1. Melvin Zelnik, Young J. Kim and John FE 
Kantner: Probabilities of intercourse and 
conception among U.S. teenage women, 1971 
and 1976. Family Planning Perspectives 11:3, 
May/June 1979. 
*Based on clinical trials with 1168 patients 

in 16,345 cycles. 
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5 mg. with ethiny i diol 0.035 mg.) 
Brevicon* 28-Day Tablets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
Out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher. dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason. it is prudent.and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of O.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 

CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
Suspected estrogen dependent neoplasia. d. Benign or malignant liver tumor 
which developed during the use of oral contraceptives or other estrogen con- 
taining products. 









WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke. myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
live risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension. hypercholesterolemia, obesity, diabetes, 
history of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. O.C.s. 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that 0.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
O.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
roups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in O.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest. however, that the quantity 
0f estrogen may not be the sole factor involved. This finding has been sup- 
ported by a study in the United States. Careful epidemiological studies to de- 
termine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products. and they should not be presumed to 
be free of excess risk. ESTIMA E OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100.000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 aus 15-34 —5/100.000; 
0). The risk is concen- 

trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age. smoking. and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 











- Or older. Until larger numbers of women under 35 with continuous use for 5 


or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth. with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
Class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day). 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O C 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 

TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 
women are: 


15-19 20-24 25-29 30-34 35-39 40-44 


No method 

Abortion only 

Pill only —nonsmokers 
Pill only —smokers 
IUDs only 

Traditional 
contraception only 
Traditional contra- 
ception and abortion 


5.6 7. 
1.2 K 
1.3 f 
1.5 1. 
0.9 1. 


4 
8 
4 
6 
2 
0 
3 


2. 
02 (40 0. 
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increases with age after appro ly age 30 and, for myoc: 
is further increased by hypertension. hyperlipidemias, obesi 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O.C s: 
TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of O.C.s 





Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A— Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis. and mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible. O.C.s should be-discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also Suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use ot 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina. uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took-estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on O.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. irregular bleeding at the time O.C.s were 
first given, polycystic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk ofendometrial cancer in 
users of conventional combination or progestogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a greater risk was suggested for the subgroups of O.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer n situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of ft within the first 6 months of pill use was 
Suggested to be predictive o ip et after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women taking O.C.s is. nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, Becher ut 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may furtherincrease a woman s 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen '. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects-in Offspring. and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational a prend early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is pas extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
lial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may p ren abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s. 
in es nancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these-exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
live for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule. the pos- 
sibility of pregnancy should be considered at the time of the first missed 

eriod (or after 45 days from the last menstrual period if progestogen-only 

.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 









mendation. - he ac S ik [ 
combinations to induce withdrawal ble | not be used as a test of 
pre n: 6. Gall Bladder Disease: Studies report an increased risk o gall 
bladder disease in users of O.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on Oss. * 
For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving 0.C.s, An increase in triglycerides and total nhos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women. hyperten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users. 
Women with a history of elevated blood pressure (hypertension). preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences. or a history 
0f excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range. the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the 0.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity. 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 











dary amenorrhea or young women without regular cycles may have a tend- - 


ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0 C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C s should be deferred until the infant has been 
weanec. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. O.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an. 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients * 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
Significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. therapy. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
Should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased nod duced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone. as measured by protein-bound 
iodine (PB!), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG., free T4 concentration is unaltered. 
d. Decreased pre excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, pr 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. O.C.'s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
eo., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors. cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The — adverse reactions have been reported in patients 
receiving O C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps). dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of O.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
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position in Obstetrics and Gynecology with 
special training and expertise in Maternal and 
Fetal Medicine. Qualifications include Board 
eligibility and demonstrated ability and interest in 
teaching, research, and patient care. Large 
clinical service with opportunity for private prac- 
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University of Missouri-Kansas City 
School of Medicine 
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2301 Holmes 
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The patient-tested - 
laxative 


Effective in 95.4% of 8,553 patients in 44 studies 
(43 published and 1 unpublished) 
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natural vegetable laxative 


Clinically established by more than two decades 
of documented experience 


Purdue Frederick 
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“In deciding which Choose an oral contraceptive 








e Excellent record of continuation 


Please see the next page for a brief summary of prescribing information. 
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Demulen / 


(ethynodiol diacetate 1-mg., ethinyl estradiol 50 mcg.) 


She ll stay with it. 


Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 

discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 
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Demulen Each white tablet contains ethynodiol diacetate 1 mg. and 
ethinyl estradiol 50 mcg. Each pink tablet in Demulen-28* is a placebo containing no active 
ingredients. 


Indication and usage — For prevention of pregnancy. Pregnancy rate using products with 735 mcg. ethinyl estradiol or 
=50 meg. mestranol is 1/100 woman-years. With =35 mcg. ethinyl estradiol, rate is slightly higher: with progestogen- 
only oral contraceptives (OCs) rate is about 3. Precise comparisons cannot be made. Rates for other methods have been 
published. Dose-related Thromboembolic Risk — One study showed positive association between OC estrogen dose and 
thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. Prescribe 
product containing the least amount of estrogen compatible with acceptable pregnancy rate and patient acceptance. Start 
new OC users on -:50 mcg. estrogen. 


Contraindications — Thrombophlebitis, thromboembolic disorders, cerebrovascular disease, myocardial infarction or 
coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent neoplasia, or 
pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, benign or 
malignant liver tumors. 


Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases with 
age and heavy smoking (15 or more cigarettes /day) andis quite marked in women over 35. OC users should 
be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 





1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic and thrombotic disease 
associated with OCs is well established. A British study showed increased relative risk for fatal venous thromboembolism: 
2 British and 3 U.S. studies showed increased relative risk for nonfatal venous thromboembolism. Two U.S. studies showed 
increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 2— 11 times more likely 
than nonusers to manifest these diseases without evident cause. In a British study of idiopathic deep vein thrombosis and 
pulmonary embolism, projected hospitalization rates for ages 16— 40 were 47 /year/100,000 users and 5 for nonusers. In a 
British mortality study, overall excess mortality from pulmonary embolism or stroke was L3— 3.4 deaths /year /100,000 
users and increased with age. Cerebrovascular Disorders —In a U.S. study of stroke with and without predisposing causes, 
risk of hemorrhagic stroke was estimated as 2 times greater and thrombotic stroke 4.0— 9.5 times greater in users. 
Mortality trends in 21 countries indicate that, since OC introduction, changes in mortality from nonrheumatic 
cardiovascular disease were associated with changes in the prevalence of OC use. The Royal College of GPs reported on its 
prospective study comparing users and nonusers: "A statistically significant higher rate of reporting of cerebrovascular 
accidents in Takers is evident, but the numbers are too small to justify an estimation of the degree of risk." They reported 
more superficial and deep vein thrombosis in users. A 1977 analysis showed a 5-fold increased mortality in users from 
circulatory diseases, mainly myocardial infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, 
smoking and duration of use. In 1976 a British Family Planning Association study found a highly significant association 
between OC use and stroke though total numbers were small; the increased risk for venous thrombosis and pulmonary 
embolism was about 4-fold and statistically highly significant. Circulatory disease mortality was significantly greater in 
users. ardial Infarction —An increased risk of MI associated with OC use was reported in Britain, as previously 
Suspected The morbidity study found the greater the number of risk factors for coronary artery disease (smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless 
of OC use. OCs were considered an additional risk factor. The excess rate of fatal MI in Britain was about 3.5/year/100,000 
users aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 
times less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 15 without; for 
ages 40— 44, 86.2 vs. 5.1) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year /100,000 users aged 
30— 39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative risk, nonsmoking OC 
users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold greater risk of fatal MI as 
nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of smoking is an important factor. In 
determining importance of these risks, give serious consideration to rates in table below. Importance of other 
predispositions cited above in determining relative and absolute risks has not been quantified; it is likely the same 
synergism exists, but perhaps to a lesser extent. 
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Estimated Mortality Rate from Myocardial Infarction per 100,000 Women/Year 


Aged 30— 39 Aged 40— 44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
z 5 cigarettes daily 13.0 5.1 78.7 313 
<15 cigarettes daily 47 0.9 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 1.9 32.8 11.7 





Risk of Dose — Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety committees 
in Britain, Sweden and Denmark were compared with the distribution expected from market research sales estimates. A 
positive correlation was found between estrogen dose and reporting of thromboembolism, including coronary thrombosis, 
inexcess of that predicted by sales. OCs with =100 mcg. estrogen were associated with higher thromboembolism risk than 
those with 50— 80 mcg. The authors suggested that estrogen quantity may not be the sole factor. Any influence of 
progestogens was not considered, which may be responsible for certain discrepancies in the data. No significant 
differences were noted between OCs containing the same estrogen dose nor between ethinyl estradiol and mestranol. 
Studies on thromboembolic risk with progestogen-only OCs have not been done. Cases have been reported for these OCs 
and they are not presumed free of excess risk. In a U.S. case-controlled study, relative risk of OC use 1 month before 
hospitalization for various types of thromboembolism was calculated. If relative estrogenic potency and possible influence 
of different progestogens are ignored, OCs may be divided into those with <100 mcg. and those with =100 mcg. estrogen. 
For all cases combined, larger doses were associated with only slightly higher relative risk; for idiopathic cases relative risk 
was doubled with larger doses, but confidence limits overlapped and differences were not significant. Apparently there 
was no increased risk for cases with predispositions. Thromboembolic risk in users and nonusers increases with age. OCs 
have been considered an independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study 
estimated annual mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and 
duration of use. Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the 
risk being concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of 
use could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years are 
available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted after 
discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate including 
risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method failure. This latter 
risk varies with effectiveness. It concluded mortality with all methods is low and below that of childbirth, except for OC 
users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light smokers about half. Mortality 
associated with OC use in nonsmokers over 40 is higher than with any other method in that age group. Lowest mortality is 
with the condom or diaphragm backed up by early legal abortion. Risk of thromboembolic and thrombotic disease 
associated with OCs increases with age after 30 and, for Mi, is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, history of pre-eclamptic toxemia, and especially cigarette smoking. Based on current data, the chart 
gives gross estimates of risk of death from circulatory disorders associated with OCs: 





Risk is: A— very high, B—high, C—moderate, D —low. Age: «30 30-39 =40 
Heavy smokers (=15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D C.D C 
Nonsmokers, with predispositions C C.B BA 





Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g. 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial infarction, 
retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs immediately. A 
4— 7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible discontinue OCs at least 4 
weeks before elective surgery or during prolonged immobilization and do not resume until at least 4 weeks postsurgery. 
Thromboembolic risk may be increased for users with-blood types A, B or AB. 2. Ocular lesions —Neuro-ocular lesions such 
as optic neuritis or retinal thrombosis have been associated with OCs. Discontinue if there is unexplained, gradual or 
sudden, partial or complete loss of vision; proptosis or diplopia; papilledema; or evidence of retinal vascular lesions. 
Institute diagnostic and therapeutic measures. 3. Carcinoma—Long-term estrogen in certain animals increases 
carcinomas and/or nonmalignant neoplasms, such as those of breast, uterus, cervix, vagina, ovary, liver, pituitary. Some 
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synthetic progestogens, none currently in OCs, increase incidence of benign and malignant mammary nodules in dogs. 
There is now evidence that estrogens increase risk of human endometrial carcinoma. In several case-controlled studies 
increased relative risk (2.2— 13.9 times) associated endometrial carcinoma with prolonged estrogen for menopausal 
symptoms. Risk was independent of other known risk factors and depended on duration of use and dose. This is supported 
by increased endometrial cancer incidence since 1969 in 8 U.S. areas with cancer-reporting systems, which may be related 
to rapidly expanding estrogen use. There is no evidence that natural estrogens are more or less hazardous than synthetics 
at equi-estrogenic doses. Of the first 30 cases of endometrial carcinoma in OC users under 40, those without 
predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) occurred nearly always with no-longer-marketed 
sequential OCs. No statistical association is reported suggesting increased endometrial cancer with combination or 
progestogen-only OCs, though individual cases have been reported. Studies show no increased breast cancer with OCs or 
estrogens. However, greater risk was noted in OC users with benign breast disease or long-term (2— 4 years) use. Risk of 
breast cancer with menopausal estrogens rose and further increased with duration of follow-up. Decreased benign breast 
tumors in OC users is well known. Some studies suggested increased risk of cervical dysplasia, erosion and carcinoma in 
long-term users; cause and effect is not established. Cervical microglandular hyperplasia has been reported. In summary, 
there is no confirmed evidence from human studies of increased cancer risk with OCs. Close surveillance is, however, 
essential. In undiagnosed persistent or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take 
appropriate Giagnostic measures to rule out malignancy. Carefully monitor users with a strong family history of breast 
cancer or with breast nodules, fibrocystic disease, recurrent cystic mastitis, abnormal mammograms, or cervical 
dysplasia. 4 Hepatic adenomas. hepatomas, hamartomas, regenerating nodules, focal_nodular_hyperplasia. 
hemangiomas. hepatocellular carcinoma, etc have been associated with OCs. In 1 study OC formulations with high 
“hormonal patency” were associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal 
hemoperitoneum in short- or long-term users. Two studies related risk to duration of use, being much greater after =4 
years. Consider such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal 
masses; up te half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may 
show a focal cefect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring —Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased risk of 
vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 30— 90% of DES- 
exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so exposed may develop 
urogenital detects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex hormones and congenital 
anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, tracheoesophageal, renal and limb 
defects. There appears preferential expression by males. There was a 4.7-fold increased risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormonal withdrawal pregnancy tests or treatment for threatened 
abortion). Some exposures were very short, being only a few days. Cardiovascular defects in children exposed to female 
hormones, including OCs, during early pregnancy occurred at 18.2/1000 births, compared to 7.8 for those unexposed 
(P<.05). Female sex hormones were used for threatened or habitual abortion, but there is considerable evidence estrogens 
are ineffective and no evidence progestogens are effective. Triploidy and possibly other polyploidy may be increased in 
abortuses from women becoming pregnant soon post-OC. These almost always abort spontaneously. It is unknown if 
spontaneous abortion is increased soon after stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule 
out pregnancy in using OCs and always consider it if withdrawal bleeding does not occur. If 2 consecutive periods are 
missed rule out pregnancy before continuing. If user deviates from regimen, consider pregnancy at first missed period and 
withhold OCs. If pregnancy is confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. 
Users discontinuing for pregnancy should use alternative contraception for 3 months before attempting to conceive, 
though this is not based on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy 
tests. 6. Gallbladder disease risk, surgically confirmed, appeared after 2 years’ use and doubled after 4— 5 years in 1 
study, it appeared in 6— 12 months’ use in another. 7. Carbohydrate & lipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may relate 
to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but increases with 
longer exposure; in the Sth year it is 212— 3 times the first year. Age is strongly correlated with hypertension in users. Those 
with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia or elevated BP in pregnancy, 
familial tendency to hypertension or its consequences, or history of excessive weight gain or fluid retention during 
menstrua! cycles may be more likely to develop elevated BP on OCs and thus should be mónitored closely. Even though 
elevated BP may be in the "normal" range, do not ignore clinical implications. Follow closely, particularly those with other 
risk factors for cardiovascular disease or stroke. High BP may or may not persist after stopping OCs. 9. Headache — Onset 
or exacerbation of migraine or development of headache of a new pattern that is recurrent, persistent or severe requires 
stopping OCs and evaluating cause. 10. Bleeding irregularities — Breakthrough bleeding (BTB), spotting and amenorrhea 
are frequent reasons for discontinuing. In BTB, as in all cases of irregular bleeding, consider nonfunctional causes. In 
undiagnosed persistent or recurrent bleeding, rule out pregnancy or malignancy. If pathology is excluded, time or change to 
another product may suffice. Change to a higher estrogen OC only when necessary as this may increase thromboembolic 
risk. Those with a history of oligomenorrhea or secondary amenorrhea or without established regular cycles may be 
anovulatory or amenorrheic after discontinuing. Those with such problems should be so informed and other methods 
encouraged. Post-use anovulation, possibly prolonged, may occur in women without previous irregularities. Higher 
incidence of galactorrhea and of pituitary tumors (e.g., adenomas) has been associated with postpill amenorrhea. One 
study reportec 16-fold increased prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea 
when galactorrhea was present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine 
pregnancies is no higher than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast 
feeding —OCs may decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on 
the child are unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, 
which appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 


Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, abdomen 
and pelvis, with BP. pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression may occur; with 
positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; prescribe cautiously 
and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal dysfunction. History of 
jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if jaundice occurs. Steroids 
may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan metabolism may be disturbed 
and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum folate may be depressed and may be 
exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting specimens. Endocrine and liver function 
tests may be altered; repeat abnormal tests after stopping for 2 months. These have been observed: increased BSP 
retention and other abnormalities in liver function tests; increased prothrombin and coagulation factors VII, VIII, IX, X; 
decreased antithrombin IIl, increased platelet aggregability; increased thyroid-binding globulin leading to increased 
circulating total thyroid hormone (PBI, T*); decreased T? uptake, unaltered free T*; decreased pregnanedio! excretion; 
reduced metyrapone response; increased blood transcortin, corticosteroid, triglyceride, phospholipid: reduced serum 
folate; impaired glucose tolerance; altered plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, 
adrenal, hepatic, or uterine function, or on immune response is not established. OCs may mask onset of climacteric, 
Information fer patients — see patient labeling. Drug interactions — OC effectiveness may be decreased and more BTB 
occur with rifampicin, isoniazid, ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, 
barbiturates, phenytoin, primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter 
effectiveness of drugs such as oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, 
vitamins, hypoglycemics. 


Adverse reactions —lncreased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, with or 
without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the following 
conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari syndrome, 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs and are 
believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, change in 
menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or melasma, which 
may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change in cervical erosion 
and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, enlarged uterine 
leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal candidiasis, change in corneal 
curvature (steepening), intolerance to contact lenses. The following have been reported and association has not been 
confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, chorea, appetite changes, cystitis-like 
syndrome, headache, paresthesia, nervousness, dizziness, auditory disturbances, rhinitis, fatigue, backache, hirsutism, 
scalp hair loss, erythema multiforme or nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal 
function, anemia, pancreatitis, hepatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, pituitary tumors 
(e.g., adenoma) with amenorrhea and/or galactorrhea after use, endometrial, cervical and breast carcinoma. 


Acute overdosage —Serious il! effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 


Important note — Complete prescribing information should be consulted prior to use and is available on request. 
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Perinatal Endocrine 
Physiologist, 
Using Sheep Model 


Ph.D., or M.D. Must be able to 
lead team of Pre-Post Doctoral 
Ph.D.’s or M.D.’s OBTAIN 
OWN GRANT SUPPORT. 


Please write or call: 

John R. Marshall, M.D., 
Professor and Chairman, 
Dept. of Ob/Gyn., 
Harbor/UCLA Medical Center, 
1000 W. Carson St., 

Torrance, CA 

Tele: (213) 533-3564 


COLLEGE OF PHYSICIANS 
E AND SURGEONS 
COLUMBIA UNIVERSITY 


20th ANNUAL REVIEW COURSE 


IN 
OBSTETRICS AND GYNECOLOGY 


October 20-24, 1980 
(Monday-Friday, 8:00 A.M. - 5:30 P.M.) 


37 Credits hours, Category 1, A.M.A.'s Physician's Recognition 
Award; 35 Cognates from the American College of Obstetri- 
cians and Gynecologists; 33¥%2 Credits from the American 
Academy of Family Physicians. 


FEE $375 (Resident's Fee $200); 
includes syllabus and luncheons 


DR. RAYMOND L. VANDE WIELE, associates and the following 
guest lecturers: 


DR. THEODORE BARAMKI DR. NATHAN KASE 
MR. JOHN BOWER, ESQUIRE DR. MARVIN KIRSCHNER 
DR. CARMEL COHEN DR. WILLIAM LEDGER 
DR. FRITZ FUCHS DR. ROBERT PORGES 
DR. STEVEN GABBE DR. PENTI SIITERI 
DR. NORMAN GANT DR. M. LEON TANCER 
DR. WALTER B. JONES 


Survey of the major clinical and pathological problems pertaining 
to the female reproductive system. Emphasis will be placed on 
the diagnosis and management of obstetrical and gynecological 
disorders, including infertility, endocrine problems and malig- 
nant diseases, in the light of modern advances in basic 
knowledge and clinical practice. A review of gynecologic 
pathology will be included. The course will be divided as follows: 
Gynecologic Oncology; Perinatal Medicine; Reproduction, Con- 
trol & Behavior, and Gynecology & Obstetrics. For application 
contact: DR. ELIZABETH C. GERST, Director, Continuing Educa- 
tion Center, 630 West 168th Street, N.Y., N.Y. 10032; Telephone: 
(212) 694-3682. 
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OB / GYN 


Will join two-physician team 
in ob/gyn with stable 
Pre-Paid Group Practice HMO. 
Applicants must be 
Board certified or eligible. 
Excellent fringe benefits and 
salary. Faculty appointments 
available. Pleasant city with 
variety of cultural and 
recreational offerings. 





Address CV and references to 
Maurice Kaufman, M.D., 
Medical Director, 

Metro Health Plan, 
3000 Meadows Parkway, 
Indianapolis, IN 46205 
or call collect (317) 545-6661. 


An equal opportunity employer. 





OBSTETRICIAN 
GYNECOLOGIST 


Obstetrician-Gynecologist wanted to 
join Gundersen Clinic, Ltd., a multi- 
specialty clinic, consisting of 135 physi- 
cians with an adjacent 430-bed hospital. 
New clinic building recently completed. 
Gundersen Clinic, Ltd. is in a pro- 
gressive community with expanding 
university and private college. Popula- 
tion 50,000. Cultural and recreational 
facilities. Beautiful setting, good 
schools. Excellent pension program, no 
investment required. Service organiza- 
tion. 

Write: 

J. Michael Hartigan, M.D., 

Chairman, Personnel Committee, 

Gundersen Clinic, Ltd., 

1836 South Avenue, 

La Crosse, WI 54601. 
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“The doctor put meon a 
birth control pill called.. 
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LOESIRIN 15/30 


(1.5 mg norethindrone acetate and 
Y mcg ethinyl estradiol tablets, USP) 


„He says 
theres no sense 
taking more estrogen — 
than youneed. | 











LOESTRIN'1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 mcg of ethinyl ; 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin — 
thats been used alone for years in gynecologic 
therapy. Together, they ie more than 99% effective 3 
oralcontraception.  . 


When youre considering starting new patients on 
the "pill or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which includes : 
7 days of iron tablets to take during the "off-week" i 
and simplifies remembering to take the medication. 
| 


LOESTRIN 1.5/30...highly effective 
protection with limited estrogen exposure — 


Please see following page for prescribing information. 


PARKE-DAVIS 1 


Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 


.. Brief Summary of Prescribing Information 
» . LOESTRIN* 1.5/30 
~ (1.5 mgnorethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
—— Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
.. Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
à use oral contraceptives. 
In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
fate of 0.49 per 100 woman years. 
. Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
. exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
= product which contains the least amount of estrogen that is compatible with an acceptable 
" pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 
1. Thrombophlebitis or thromboembolic disorders 
2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4. Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnormal genital bleeding 
7 Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 
 Theuse of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 
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1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 

bolic and thrombotic disease associated with the use of oral contraceptives is well- 
s. established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
p boembolism and stroke, both hemorrhagic and thrombotic. 
Cerebrovascular disorders: in a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
.  Donusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
A Myocardial infarction: An increased risk of myocardial infarction associated with oral 
- . contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
— — found to be a clear additional risk factor. 
m It has been estimated that users who do not smoke (smoking is considered a major predis- 
| posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke Oral contraceptive users who are smokers have 
: about a fivefold increased risk of fatal infarction compared to users who do not smoke. but 
-~  abouta tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
. amount of smoking is also an important factor. 
Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes. or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
.. . before surgery of a type associated with an increased risk of thromboembolism or prolonged 
|. immobilization. 

"E 2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 

——.  beenassociated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
E diplopia; papilledema, or retinal vascular lesions. 

rr, 3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
E increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 


— we 


is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 


c In humans. an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives, 
k however, an excess risk in users with documented benign breast disease was reported. 
| There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
k 
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= ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 

-— diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
i: should be taken to rule out malignancy. Women with a strong family history of breast cancer. or 
|... whohave breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
& with particular care. 

t x 4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
t intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
r and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
Ü ceptives. The relationship of these drugs to this type of malignancy is not known at this time 
5. Usage in or Immediately Preceding Pregnancy: Birth Defects in Offspring, and Malignancy in 
Female Offspring: During early pregnancy, female sex hormones may seriously damage the 
offspring. 
An increased risk of congenital anomalies. including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
' among abortuses from women who become pregnant soon after ceasing oral contraceptives. 
| Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
i the possibility of pregnancy should be considered at the time of the first missed period. and oral 
-contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
| firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
| continuation of the pregnancy should be discussed. 
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Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9 Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be = 
prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase In size. 

3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4 Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6 Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

B. Serum folate levels may be depressed: 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII. Vill, 
IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test. 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas; Congenital 
anomalies 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 

Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms; breakthrough bleeding. spotting; change in menstrual flow; dysmenor- 
rhea. amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment: edema; chloasma or melasma: breast changes; change in weight; change in í 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice: migraine: increase in size of uterine leromyomata; rash» 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome; cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness: hirsutism, loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic eruption, vaginitis, porphyria. 

Special Notes on Administration 

Loestrin 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradio! tablets. 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
fifth day, after discontinuing medication. 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 1s not a good cyclic regula- 
tor. There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

. After several months, bleeding may be reduced to a virtual absence; reduced flow may be a 
result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. 

Loestrin 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills. 
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Whether youre 


MOVING DOWN 
FROM 80 mcg 








You want to move your pa- 
tient down from her high 
estrogen dose without com- 
promising cycle control. Your 
best move may be to 50 mcg 
OVRAL, a balanced combina- 
tion of norgestrel and ethinyl 
estradiol. A move down to 
OVRAL affords your patient 
strong support of the endo- 
metrium. And the incidence 
of common side effects is 
very low with 50 mcg OVRAL.* 
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FROM 





59 mcg 


Some women on sub-50 

OC's suffer from continuing 
breakthrough bleeding. 

For the majority of 

these women, a move to 50 
mcg OVRAL offers a degree of 
endometrial maintenance 
which usually precludes in- 

_ termenstrual bleeding. And 
in most patients there's been 
relative freedom from other 
minor side effects.* 


*Serious as well as minor adverse reactions have been 
reported following the use of all oral contraceptives. 
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ANOTHER | 
50 mcg 


Your patient breaks through 1 
on her 50 mcg pill, and you ^ 
| don't want to increase her 4 


dose. Why not move her to 


| 50 mcg OVRAL? In clinical | 
Tis studies, breakthrough bleed- 1 
tats ing occurred in only 1% of 
x total cycles, spotting in 1.5% 
Box and amenorrhea in 0.7% . A 
UE And the incidences of other 1 
EOS minor side effects, such as 
es nausea and vomiting, head- 


ache and weight gain, were 
also very low.* 


Move to 50 mcg OVRAL. Distinguished by norgestrel. 
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IN BRIEF: 

Indications and Usage — OVRAL* is indicated for the prevention of 

"a in women who elect to use oral contraceptives (OC's) as a 
of contraception. 

Contraindications — OC s should not be used in women with 

any of the following conditions: 1. Thrombophlebitis or thromboembolic 

disorders. 2. A past history of deep-vein thrombophlebitis or 

thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 

disease. 4. Known or suspected carcinoma of the breast. 5. Known 

or fs protege gral neoplasia. 6. Undiagnosed abnormal 

ns) bleeding. 7. Known or suspected pregnancy (see Warning 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy every 

(15 or more cigarettes per day) and is quite marked in 
women over rs of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives ìs associated with increased risk of 
several serious conditions, including thromboembolism, stroke. 
myocardial infarction, hepatic adenoma. gallbladder disease, 
hypertension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks 


1. Thromboembolic Disorders and Other Vascular Problems: An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and 
thrombotic. These studies estimate that users of OC's are 4 to 11 times 
more likely than nonusers to develop these diseases without evident 


cause. 
CEREBROVASCULAR DISORDERS 

In a collaborative American study of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that the risk of 
hemorrhagic stroke was 2.0 times greater in users than nonusers and 
the risk of thrombotic stroke wes 4 to 95 times greater in users than 

in nonusers. 

MYOCARDIAL INFARCTION (MI) 

An increased risk of MI associated with use of OC's has been reported. 
confirming a previously suspected association. These studies, conducted 
in the UK, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking. hypertension. 
hypercholesterolemia, obesity. diabetes, history of preeclamptic toxemia) 
the higher the risk of developing MI. regardless of whether the patient 
was an OC user or not. OC's. however. were found to be a clear 
additional risk factor. In terms of relative risk, it has been estimaled 

that OC users who do not smoke (smoking is considered a major 
predisposing condition to MI) are about twice as likely to have a fatal MI 
as nonusers who do not smoke. OC users who are also smokers have 
about a 5-fold increased risk of fatal MI compared to users who do not 
smoke, but about a 10- to 12-fold increased risk compared to nonusers 
who do not smoke. Furthermore. amount of smoking is also an 
important factor. In determining importance of these relative risks, 
however, baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been 
quantified; quite likely the same synergistic action exists. but perhaps to 
a lesser extent. 

RISK OF DOSE i 

In an analysis of data derived from several national adverse-reaction 
reporting systems, British investigators concluded that risk of thrombo- 
embolism, including coronary thrombosis, is directly related to dose of 
estrogen in OC's. Preparations containing 100 mcg or more of estrogen 
were associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that quantity 
of estrogen may not be the sole factor involved. This finding has been 
confirmed in the U.S. 

ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES 

A large prospective study carried out in the UK estimated the mortality 
rate per 100,000 women per year from diseases of the circulatory system 
for users and nonusers of OC's according to age. smoking habits. and 
duration of use. Overall excess death rate annually from circulatory 
diseases for OC users was estimated to be 20 per 100,000 (ages 
15-34—5/100,000: ages 35-44— 33/100,000; ages 45-49— 
140/100,000), risk being concentrated in older women, in those with 
long duration of use, and in cigarette smokers. It was not possible. 
however, to examine interrelationships of age. smoking, and duration of 
use, nor to compare effects of continuous vs. intermittent use Although 
the study showed a 10-fold increase in death due to circulatory diseases 
In users for 5 or more years, all these deaths occurred in women 35 or 
older Until larger numbers of women under 35 with continuous use for 
5 or more years are available, it is not possible to assess magnitude of 
relative risk for this younger group. Available data from a variety of 
Sources have been analyzed to estimate risk of death associated with 
various methods of contraception. Estimates of risk of death for each 
method include combined risk of contraceptive method (e.g.. thrombo- 
embolic and thrombotic disease in the case of OC's) plus risk 
attributable to pregnancy or abortion in event of method failure. This 
latter risk varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and below 
thal associated with childbirth, with the exception of OC's in women 
over 40 who smoke. Lowest mortality is associated with condom or 
diaphragm backed up by early abortion. Risk of thromboembolic and 
thrombotic disease associated with OC's increases with age after about 
30 and, for MI, is further increased by hypertension, hypercho- 
lesterolemia, obesity, diabetes, or history of preeclamptic toxemia, and 
especially cigarette smoking. Physician and patient should be alert to 
earliest manifestations of thromboembolic and thrombotic disorders 
(e.g., thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. A 4- to 6-fold increased risk 

of aperi Ihromboembolic complications has been reported 

in OC users. 

If feasible, OC's should be discontinued at least 4 weeks before surgery 
of a type associated with increased risk of thromboembolism or 

roi immobilization. 

. Ocular Lesions: There have been reports of neuro-ocular lesions such 
as optic neuritis or retinal thrombosis associated with use of OC's 
Discontinue OC' if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or 
relinal-vascular lesions, and institute appropriate diagnostic and 
therapeutic measures. 

3. Carcinoma: Long-term continuous administration of either natural or 
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synthetic estrogen in certain animal species increases trequency of 
carcinoma of the breast, cervix, vagina, and liver Certain synthelic 
progestogens, none currently contained in OC's, have been noted to 
increase incidence of mammary nodules. benign and malignant. in dogs 
In humans. 3 case-control studies have reported an increased risk of 
endometrial carcinoma associated with prolonged use of exogenous 
in postmenopausal women. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. Of 
Cases found in women without predisposing risk factors (e g.. irregular 
bleeding al the time OC's were first given, E Ovaries). nearly all 
occurred in women who had used a sequential OC. These are no longer 
markeled. No evidence has been reported suggesling increased risk of 
endometrial cancer in users of conventional combination or 
progestogen-only OC's. Several studies have found no increase in breast 
cancer in women taking OC's or estrogens. One study. however, while 


also noting no overall increased risk of breast cancer in women on OC's. 


found an excess risk in subgroups of OC users with documented benign 
breast disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well documented In summary, there is at present no. 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on OC's 
is. nevertheless. essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease. or 
abnormal mammograms should be monitored with particular care if they 
elect to use OC's 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high 
hormonal potency were associated with higher risk than lower potency 
OC's. Although benign, hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage. This has been reported in 
short-term as well as long-term users. Two studies relate risk with 
duration of use of OC's, the risk being much greater after 4 or more 
years use. While hepatic adenoma is rare. it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass or 
shock. A few cases of hepatocellular carcinoma have been reported in 
women on OC's. Relationship of these drugs to this type of malignancy 
is not known 

9. Use in or immediately Preceding Pregnancy. Birth Defects in 
Offspring. and Malignancy in Female Offspring: Use of female sex 
hormones—both estrogenic and progestational agents—during early 
pregnancy may seriously damage the offspring. It has been shown thal 
females exposed in utero to diethylslilbestrol. a nonsteroidal estrogen 
have increased risk of developing in later life a form of vaginal or 
cervical cancer ordinarily extremely rare. This risk has been estimated 
lo be of the order of 1 in 1.000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this type of 
malignancy. such patients should be monitored with particular care if 
they elect to use OC's. Furthermore, 30 to 90% of such exposed women 
have been found to have epithelial changes of the vagina and cervix 
Although these changes are histologically benign, it is not known 
whether this condition is a precursor of vaginal malignancy. Male 
children so exposed may develop abnormalities of the urogenital tract 
Although similar dala are not available with use of other estrogens. it 
cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies. including heart defects and limb 
defects, has been reported with use of sex hormones, including OC's. in 
pregnancy. One case-control study estimated a 4.7-fold increase in risk 
of limb-reduction defects in infants exposed in utero to sex hormones 
(OC's, hormonal withdrawal tests for pregnancy. or attempted treatment 
for threatened abortion) Some exposures involved only a tew days. Data 
Suggest thal risk of limb-reduction defects in exposed fetuses is 
Somewhal less than 1 in 1,000 live births. In the past, female sex 
hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that 
estrogens are ineffective for these indications. and there is no evidence 
from well-controlled studies that progestogens are effective. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon 
after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping 
OC's is unknown It is recommended that, for any patient who has 
missed 2 consecutive periods, pregnancy should be ruled out before 
continuing OCs. If the patient has not adhered to the prescribed 
schedule. the possibility of pregnancy should be considered at time of 
lirst missed period. and further use of OC's should be withheld until 
pregnancy has been ruled out. If pregnancy is confirmed. the patient 
should be apprised of the potential risks to the fetus, and advisability 
of continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of becoming 
pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, 
although no precise information is available on which to base this. The 
administration of progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a lest of pregnancy. 

6. Gallbladder Disease: Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In one 
Study, increased risk appeared after 2 years’ use and doubled after 4 

or 5 years use. In one of the other studies, increased risk was apparent 
between 6 and 12 months’ use 

7. Carbohydrale and Lipid Metabolic Effects: Decrease jn glucose 
lolerance has been observed in a significari percentage of patients 

on OC's. For this reason, prediabetic and diabetic patients should be 
carefully observed while on OC's. Increase in triglycerides and total 
phospholipids has been observed in patients on OC's: clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure: Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may occur 
within a few months of beginning OC's. In the 1s! year of use. 
prevalence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. Prevalence in users 
increases, however. with longer exposure, and in the 5th year of use is 
2 V to 3 limes the reported prevalence in the 1st year. Age is also 
strongly correlated with development of hypertension in OC users 
Women who previously have had hypertension during Menor may 
be more likely to develop elevation of blood pressure on OC's 
Hypertension that develops as a result of taking OC's usually returns to 
normal after discontinuing the drug. 

9. Headache: Onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe. 
requires discontinuation of OC's and evaluation of the cause 

10. Bleeding Irregularities: Breakthrough bleeding. spotting. and 
amenorrhea are frequent reasons for patients discontinuing OC. In 
breakthrough bleeding. as in all cases of irregular vaginal bleeding 
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nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina. adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy 
If pathology has been excluded. time or change to another OC may 
solve the problem. Changing to an OC with a higher estrogen content 
while potentially useful in minimizing menstrual irregularity. should dE 
done only it necessary, since this may increase risk of thromboembolic 
disease Women with past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may have a 
lendency to remain anovulalory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other methods. Post- 
use anovulation, possibly prolonged. may also occur in women without 
previous irregularities 
11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures 
12. Breast-feeding: OC's given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast milk 
Furthermore, a small fraction of the hormones in OC's has been 
identified in the milk of mothers on OC's: effects. if any. on the breast- 
led child have not been determined. If feasible, defer OC's until infant 


has been weaned. 
Precautions— GENERAL 
1. A complete medical and family history should be taken prior to 
initiation of OC's. Pretreatment and periodic physical examinations 
should include special reference to blood pressure. breasts. abdomen 
and pelvic organs. including Pap smear and relevant laboratory tests 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations. preexisting 
ulerine leiomyomata may increase in size 
3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related. 
4 OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome. asthma, or cardiac or renal 
insufficiency, 
5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, OC's 
should be discontinued 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7 OC users may have disturbances in normal tryptophan metabolism 
which may resull in a relative pyridoxine deficiency. Clinical significance 
is undelermined. 
8. Serum folate levels may be depressed by OC's. Since the precnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation. it is possible 
that if a woman becomes pregnant shortly after stopping OC's, she may 
have a greater chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood components 
may be affected by estrogen-containing OC S: 
a. Increased sulfobromophthalein retention. b. Increased prothrombin 
anc factors VII. Vill, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting 
the elevated TBG; free T4 concentration is unaltered. d. Decreased 
pregnanediol excretion. e. Reduced response to metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates. 
ik cnc phenytoin sodium, and ampicillin 

rcinogenesis— See Warnings on carcinogenic potential of OC's 
Pregnancy— Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral 
thrombosis, cerebral hemorrhage. hypertension, gallbladder disease. 
benign hepatomas, congenital anomalies. There is evidence of an 
association between the following conditions and use of OC's although 
additional confirmatory studies are needed: mesenteric thrombosis. 
neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally. Gastrointestinal 
symptoms (such as abdominal cramps and bloating); breakthrough 
bleeding, spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma which may persist; breast 
changes: tenderness, enlargement, and secretion; change in weight 
(increase or decrease); change in cervical erosion and cervical secretion; 
possible diminution in lactation when given immediately postpartum: 
cholestatic jaundice; migraine; increase in size of uterine leiomyomata, 
rash (allergic); mental depression; reduced tolerance to carbohydrates: 
vaginal candidiasis; change in corneal curvature (steepening), 
intolerance to contact lenses. 
The following adverse reactions have been reported in users of OC's, 
and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
may cause nausea, and withdrawal bleeding may occur in females. 
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Tur FIFTIETH ANNIVERSARY of any organization is 
a proper time to review its past and to think about what 
it should be in the future. This is especially true of one 
that has had the acknowledged influence which the 
Central Association has had. In 1929, maternal mor- 
tality was reckoned in deaths per hundred deliveries, 
and there were even more infant deaths. Gynecology 
was sophisticated in neither the medical nor the surgi- 
cal area. Obstetrics and gynecology were often in sepa- 
rate departments. There were few specialists. Only a 
handful were members of the elitist American Gyneco- 
logical Society or the American Association of Obste- 
tricians, Gynecologists and Abdominal Surgeons. The 
American Board of Obstetrics and Gynecology was to 
be founded the following year. Our section in the 
American Medical Association existed primarily to 
support the scientific program of the AMA. There was 
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no national society or middle-west society which was of 
significance to more than a very few obstetricians. 

On May 21, 1929, during a meeting of the American 
Gynecological Society, Dr. Palmer Findley of Omaha 
invited several individuals to his room in the Hotel 
Chamberlin-Vanderbilt at Old Point Comfort, Vir- 
ginia. Discussion centered around the need for a mid- 
west society to stimulate obstetrics thoughts, for plea- 
sure and enjoyment, and particularly to stimulate 
younger men who might otherwise have no reasonable 
outlet for exchange of ideas and presentation of their 
investigative results. Àn executive committee was or- 
ganized and the first meeting of the Central Associa- 
tion of Obstetricians and Gynecologists was held in St. 
Louis, Missouri, on December 6-7, 1929. Since that 
time, the Central Association has grown steadily in 
numbers and influence to become the great organiza- 
tion it is today.'~® | l 

We might justifiably ask why an organization that 
meets only once yearly has attained such prestige and 
influence. The reason is that the Central Association 
brings together on an equal basis the cream of the vi- 
brant, creative, younger members of our specialty and 
those more mature in thought and experience, in a 
friendly, warm, understanding, and constructive ex- 
change of ideas and experiences. This is done in a re- 
laxed but no nonsense environment, unhampered by 
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concurrent sessions, exhibits, multiple commit.ee meet- 


ings, and other distractions. Ideas exchangel during 
scientific sessions, coffee breaks, receptions, tcurs, and 
rides to the airport have greatly enriched ccmmittee 
meetings of other organizations, our classrooms and 
‘bedside teaching, published papers, reseaxch, and 
other endeavors which have advanced the Fealth of 
women and their families as well as our specialty. An- 
other point of strength-of the Central Associaton is.the 
strong participation by members both in private prac- 
tice and in academic medicine. Charactéristical y, mem- 
bers of the Central Association recognize its influence 
. when they are participating in other groups. 

Certain specific examples may be cited. E.D. Plass 


and Palmer Findley, two Past Presidents, were he dom- : 


inant force in the development of the Central Associa- 
tion. In addition E. D. Plass and Fred Adr. were 
" primarily responsible for development of the Ameri- 


can Congresses in Obstetrics and Gynecolog-. When: 


Plass’ tuberculosis sidelined him, Adair carriec the ball 
for the first three Congresses (1939 in Clevelar, Ohio, 
and 1942 and 1947 in St. Louis, Missouri). "Vith the 
Congresses, for the first time in the United States, ob- 
stetricians and gyriecologists, general practitioners, 
nurses; hospital administrators, and others with a 
prime interest in maternal, fetal, and newborr welfare 
were brought together in one body to exchange ideas. 
There were 21 organizational cosponsors, but most of 
the work fell on a handful of members of the Central 
Association. The Central Association agreed te under- 
write any financial loss up to $2,500. The Fou th.Con- 
gress, held in New York, New York, in 1950. was or- 
ganized by Adair and Howard C. ‘Taylor, pr. of New 
York, and was also designated as an internaticnal con- 


gress. During this congress, a group includirg. Adair : 


and Taylor followed through on the idea of de-eloping 
an international organization to hold world congresses 
at regular intervals. A constitution was later drafted 
and adopted July 30, 1954, and the International Fed- 
eration of Gynaecology and Obstetrics (FICO) was 


born. Thus, Central's influence was importart in de-. 


veloping the major national and international xientific 
and educational meetings.'~‘ When an ed=or was 
needed to reorganize the FIGO journal, Haro d Kam- 
inetzky, who has deep roots in the Central Assocation 
and is currently a nonresident member, was chosen 
and with consultation and help from Bill Mengert, one 
`of our past presidents, developed an outstanding in- 
ternational journal, 

The influence of the Central Association or the de- 
velopment of the American Academy of Obstezrics and 
Gynecology, later to become the American Ccllege of 
Obstetricians and Gynecologists (ACOG), is rotewor- 
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thy. The late 1940s was a time of restlessness, in obstet- 
rics and gynecology. There was no organization in 
which the vast majority of eminently qualified obstetri- 
cian-gynecologists could hope to participate or have 
any significant input into leadership roles in our spe- 
cialty. AGS and AAOGAS had set the precedent for 
severely limited membership in both regional and na- 
tional societies. Neither the American College of Sur- 
geons nor the section on obstetrics-gynecology of the 
AMA evinced the potential for meeting the needs of 
the rank and file. The American Committee on Mater- 
nal Welfare was dominated by a few persons with al- 
most no input from others. It was the persistence of Bill . 
Mengert that eventually brought about the formation 
of a national society. Bill was motivated by his having 
had to write letter after letter as secretary of the Cen- 
tral Association notifying well-qualified persons that 
there was no room for them in the only significant re- 
gional or national association which offered them any 
hope of participating in specialty affairs; this was de- 
spite the fact that the Central Association became by far 
the largest obstetrics and gynecology organization soon 
after its birth and retained this status until the forma- 


tion of the American Academy, forerunner of ACOG. 


In 1949, following failure of a petition to divide the 
Association into north and south, Mengert proposed 
that the Central Association become a national organi- 
zation with membership open to all qualified specialists 
in the United States. This move failed.-By this time, 
Adair had organized the National Federation of Ob- 
stetric and Gynecologic Societies “to help combat fed- 
eral control of obstetric practice.” There still existed 
the American Committee on Maternal Welfare. Nei- 
ther organizaiton offered direct individual member- 
ship or the potential of leadership or input to the vast 
majority of obstetricians and gynecologists. In 1950, a 
move developed to change the name of the National 
Federation to the American Academy of Obstetrics and 
Gynecology. The following year the Federation voted 
to reconstitute itself as the American Academy with 
nationwide individual membership at the specialty or 
near-specialty level; its officers became the first officers 
and the board of the Academy. Dr. Woodard Beacham, 
a member of the Central Association, was the first pres- 
ident. The first office of the Academy was at 116 South 
Michigan Avenue in Chicago, Illinois. These offices 


-were shared with the Central-Association and the 


American Committee on Maternal Welfare, and had 
previously housed the National Federation.'^'? Men- 
gert was also a leader in the development of the Central 
Travel Club which has also exerted a major influence 


through the Central Association. Another item illus- 


trating the influence of the Central Association centers 
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around Mr. Donald F. Richardson, “Mr. Obstetrics and | 


Gynecology," who died during the past year. At the 
time of the formation of the Academy, Don was the 

paid executive officer of the Central Association and of 
the American Committee on Maternal Welfare. He later 


worked full-time with the Academy which became the . 


ACOG. Despite his not being a physician, Don was a 
leading influence in obstetrics and gynecology until his 
death. During the rest of his life, Don maintained a great 
love for thé Central Association. Don was a primary 
force in developing educational programs for nurses 
which eventually ended in the birth of the Nurses Asso- 
ciation of the American College of Obstetricians and 
Gynecologists (NAACOG).° The physician leadership in 
the formation of NAACOG centered around Central 
members. | 

The strong interest of the Central Association in the 


younger specialist was significant in the development of - 


the Junior Fellow Organization within the ACOG. Such 
a relationship does not exist in comparable organi- 
zations or in other disciplines. The first Junior Fellow 
organization was in District VJ, within the Central area. 
Initially, Central Past President John Brewer tried un- 
successfully to get approval from the Executive Board 
for the Junior Fellow program but was given approval 
to start it within District VI. Later the program was 
extended to all districts of the College. 

The Central Association has been influential as a 
catalyst to other groups, and many ideas originating 
outside the Central area have been brought to fruition 
by our members. Several ad hoc committees have 
served to motivate state, regional, and national groups, 
especially in such areas as continuing medical educa- 
tion, maternal mortality, socioeconomic issues, stan- 
dards, manpower studies, preservation of historical 
materials, and the change of the name of the American 
Academy to the American College. The last was 
eloquently discussed by John Brewer in his Presidential 
address before this association. It is of interest that in 
1938, at the organizational meeting of the South At- 
lantic Association of Obstetricians and Gynecologists, 
Dr. J. P. Pratt of Detroit, Michigan, and Dr. Rudolph 
Holmes of Chicago, Illinois, along with Dr. Walter 
Dannreuther of New York, New York, "were present 
by invitation and through their experience in other 
obstetrical organizations were able to give wise counsel- 


ing c There have been other activities too numerous 


to describe here. 

From the foregoing comments it is obvious that the 
Centrals influence has been primarily through ac- 
tivities of individual members but that much of the 
impetus came from discussions with other Central 


members. Thus, it is appropriate that each of us look at 
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our potential and our responsibilities in the broader 
aspects of our discipline. 

All of us should actively support the American Col- 
lege of Obstetricians and Gynecologists at the section, 
district, and college level. Through its committees, 
commissions, and Executive Board we are well repre- 
sented and can be active participants— whether a first- 
year resident or other Junior Fellow or a member in 
another category. We have liaison with other health 
personnel and lay groups. The ACOG has filled the 
gaps and filled them well. It does not significantly du- 


- plicate activities of such other groups as the Association 


of Professors of Gynecology and Obstetrics, the Society 
for Gynecologic Investigation, The Council on Resi- 
dent. Education in Obstetrics and Gynecology, and The 
American Board of Obstetrics and Gynecology. It 
works well with all groups. Once there is satisfactory 
organization of the more than 25 special interest 


. groups identified by Warren Pearse, ACOG Director, 


no other society will compare with ACOG. Its Junior 
Fellow and Nurses Association relationships are models 
for other societies. With more than 20,000 fellows in all 
categories it truly represents obstetrics and gynecology. 

We should support the American Medical Associa- 
tion with the enthusiasm that we do the ACOG. There 
are 160,000 physicians in the United States who are not 


members of a local or state association or the AMA. 


The AMA is the only medical organization that is na- 
tional in scope and cuts across all specialty division and 
geographic areas. The AMA has individual member- 
ship in addition to membership as represented in the 
House of Delegates at the national level. Only 150,000 
of the 450,000 physicians in the United States are full 
dues-paying members of the AMA. I urge each of you, 
AMA members and nonmembers, to become informed 
on recent changes in AMA structure which give the 
medical specialty societies significant input. For all too 
long the AMA was primarily a federation of state medi- 
cal societies with significant input only by those who 
had spent many years coming up through the ranks. 
Those in leadership positions poorly represented many 
groups within medicine, especially the specialist. The 
specialty sections served primarily to assure satisfactory 
scientific programs and exhibits. 

During the past decade the AMA has changed. 
There is now excellent representation of medical stu- 
dents, house staff, young practitioners, and specialists. 
This change is evident partly in the selection. of 
Thomas Nesbitt, a specialist, as President-Elect only 10 
years after his first position in the House of Delegates. 
Much of the effort to achieve specialty input can be 
attributed to Ceritral members such as Sprague Gar- 
diner, Ralph Campbell, Richard Schmidt, and one 
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non-Central member, the late John McCain o£ Atlanta, 
Georgia. Working with a few key members »f other 
specialty societies, Sprague Gardiner was the prime 
mover in bringing together the Association oz Section 
and Service Delegates. During his chairmanshp, direct 
specialty society representation in the AMA Eouse of 
Delegates was obtained. Thus the ACOG ncw has a 
vote in the AMA and can coordinate its efforts :hrough 
Sprague Gardiner and Richard Schmidt, the Delegate 
and Alternate Delegate. At present, the  pecialty 
societies and government services have 59 of he total 
274 delegates. Although we have only one del gate we 
do have a strong voice. The House of Delegates is a 
strong body, takes its responsibility seriously, a ad is not 
taking a backseat to any group. In addition tc our of- 
ficial delegate for ACOG, there are a number e f obste- 
trician-gynecologists, including several Centrzl mem- 
bers, who represent state associations or specialty 


societies. Hubert Ritter of St. Louis, Missouri sits on , 


the Board of Trustees. It is the responsibility oi each of 
us to become fully informed about the revitalized AMA 
-and to give it our support. Only through such partici- 
pation can we be represented on the "superzroups" 
who décide much about our practice and the -are re- 
ceived by our patients. 

As an example, Sprague Gardiner is on tLe Joint 
Commission on Accreditation of Hospitals. He has 
been selected for this position, not by virtue of his 
being an obstetrician-gynecologist, but throagh his 
being a physician. Past President John Brewer has 
served as a Commissioner and Chairman of th - Board 
of Commissioners. Otherwise, our discipline wculd not 
be represented on the JCAH. Past President B 1l Keet- 
tel has been a major force in medical educatior. within 
the AMA. | 

Each one of us should support the ACOG and the 
AMA and should support other groups on a selective 
basis. There should be some coordination so tat col- 
lectively we have input into all areas without ar undue 
burden on any one member. 

Our .participation in the American College of Sur- 
geons deserves special comment. Until a few years ago, 
a large majority of Fellows of the College of Sargeons 
were general surgeons, and obstetrics and gyr=cology 
and other specialties had a rather minor rolz. With 
increased specialization within the surgical areas, gen- 
eral surgeons now account for only 4596 of the 42,000 
Fellows. Other than the general surgeons the largest 
group is obstetrics and gynecology with 9.6% of Fel- 
lows, followed closely by orthopedics with 9.4%, and 
urology with 8.6%. No other group has more tLan 6%. 
One in four eligible obstetricians and gynecolorists is a 
Fellow of The American College of Surgeons FACS). 
Obviously not every obstetrician and gynecologist 
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should be a FACS, but strong support by those who are 
surgically oriented gives us participation in the Col- 
lege's scientific, cancer, trauma, disaster medical care, 
and many óther activities, including additional input 
into such groups as the AMA and the JCAH. The ACS 
is giving emphasis to participation by the young sur- 
geon. Our discipline is again participating in the Surgi- 
cal Forum. At the annual ACS Congress in Chicazo, 
Illinois, in October 1979, the obstetrics and gynecology 
part of the Surgical Forum will have several research 
presentations of clinical interest by persons in general 
surgery, pathology, and basic sciences as well as obstet- 
rics and gynecology. Dr. Ed Banner serves as Chairman 
of the ACS Advisory Council for Gynecology and 
Obstetrics. Dr. Joseph Pratt is an ACS regent. The ACS 
has always had as one of its Regents an obstetrician- 
gynecologist. John, Brewer served in this capacity for 
nine years. . 

Two issues frequently cause controversy between 
obstetrics and gynecology and general surgery. One is 
the lack of training of many obstetrics and gynecology 
residents in general surgery. Certainly it would be good 
to require this. The real problem, as I see it, is that 
there are few programs which have been able to de- 
velop satisfactory abdominal surgery rotations in com- 
petition with the surgery residents." 

The second issue is that of primary care.’ This issue 
was discussed by Brooks Ranney in his Presidential ad- 
dress. On the one side is the view that if we are to be 
specialists, and especially surgical specialists, we cannot 
at the same time give primary care. Opposed to this is 
the view that the two are not mutually exclusive. The 
concept of primary care has been so confused and so 
variably interpreted that the term might well be aban- 
doned. Essentially, what we are dealing with is the need 
for a personal physician—one who sees a person peri- 
odically while healthy and otherwise, as needed, a phy- 
sician who will care for certain needs ànd, when these 


-needs exceed the interest or ability of this personal 


physician, that physician will see that care is arranged 
through another source. For many reasons many 
women depend on obstetricians and gynecologists for 
this care. 

All physicians determine their practice profiles. 
Some care for many, needs, some few. Just as the 
profiles will vary so also will surgical interest, not only 
in obstetrics and gynecology but in various surgical 
disciplines. Those who do not have a major interest in 
the surgical aspects of practice are not proper candi- 
dates for fellowship in the ACS, whether or not they 
are obstetricians and gynecologists. Those who have a 
major interest are proper candidates. Also there are 
many, many of the latter in our discipline and I trust 
we will maintain a strong contingency in the ACS. 
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Another national group in which a significant num- 
ber of obstetrician-gynecologists should participate is 
the American Public Health Association (APHA). The 


overall size of the 50,000-member APHA assures that | 


Washington will take an interest. Members of this polit- 
ically astute, action-oriented group have tremendous 
influence in shaping government health policies. Our 
discipline has a special interest here since health de- 
partments are giving personal health services to vast 
and increasing numbers of people in this country, es- 
pecially in the areas of family planning, prenatal and 
child health care, and health screening. The APHA is 
actively involved with congressional and administration 
initiatives, whether as advocate or adversary, and has 
the best-developed network of health care relationships 
in the country. APHA membership includes a wide va- 
riety of health ‘professionals and consumers with no 
one group being dominant.?? Physicians are an all too 
small group in APHA leadership. If several obstetri- 
cian-gynecologists in each state would actively partici- 
pate in state and national public health activities, both 
public health organizations and the women of the 
country would benefit. One of our members, George 
Ryan, is a member of the council of the Maternal and 
Child Health Section of the APHA. 7 

One of the more difficult decisions we must make, 
individually and collectively, concerns our relationship 
with nonprofessional groups. There is no doubt that 
we should support such volunteer health associations as 
the American Cancer Society, the American Red Cross, 
the March of Dimes, and the like. We do not need to be 
reminded of the need to support our religious, educa- 
tional, political, cultural, and similar groups or that we 
should give our own donations to blood and organ 
donor programs. 

We run into'a problem, though, when we consider 
certain groups that operate contrary to what we think 
are the best interests of our patients or the public. As 
pointed out by Goplerud in his Presidential address: 
“We are not without responsibility in bringing about 
some of our problems.” One such example might be 
the childbirth education groups. Some of these groups 
began because of either perceived or actual gaps in care 
for women, some for empire building by same profes- 
sionals, paraprofessionals, and lay persons, and some 
for other reasons. The lay midwife and home-delivery 
movements go beyond that considered acceptable. We 
see health care and education fragmented and down- 
graded to unacceptable limits and realize that we, indi- 
vidually or collectively, have little input. I am firmly 
convinced that we stand to gain more by working with 
these groups, to as great an extent as we can, than by 
severing all relationships. To get input into these 
groups, to improve communication, to clearly get our 
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ideas across at the local level will do more to improve 
care than to oppose the groups and avoid all communi- 
caticn and interaction. For as I see it, the only real 
mecaarism for improvement is through communica- 
tion. This is too complex and too controversial an area 
to develop further here. I do hope that the panel to 
follow will help stimulate some discussion during this 
meeting and hopefully stimulate us to develop com- 
murication at the local level. Debate at the national 
level would be too complicated by emotion, vested in- 
terests, and stubbornness. Locally, we should be able to 
do much. ; 

Another area of concern which can best be handled 
at the local level is our relationship with the behavioral 
scientists. We do a relatively poor job in the areas of 
sexual and marriage counseling, psychosomatic and 
emctional problems, and interpersonal relationships. 
Most of us are ill prepared for such a role. The result is 
that these areas are drifting by default toa wide variey of 
practitioners when in fact women would prefer that we 
assume this role, provided only that we do a good job. 

When one looks at the trend since the organization 
of the Central Association we have found obstetrics 
going from high parity and mortality rates and gory 
deliveries to one or two children for whom a good out- 


' come is expected. In gynecology we have seen the 


major surgical management of fistulas, large myomas 
and pelvic abscesses, and recurrent cystoceles be dis- 
placed by relatively simple procedures on much less 
disturbed tissues. Coincidental with this has been a 
relative increase in time spent in the office and in time 
spent on relatively minor problems or "normal" peri- 
odic visits. We do not have time to pay attention to the 
needs of relatively normal women in their desire to 
lead fulfilling lives. I predict that the degree of enjoy- 
ment in the. practice of our discipline and our man- 
power needs a decade from now will be determined by 
the degree to which we assume responsibility for these 
areas of practice. 

If, during the next few years, we do not fill the gaps, 
we will ind much of the care of women delivered by 
persons with less ability and a narrower outlook. 
Women will seek help from those whose interests are in 
such narrow areas as sensate focus, health foods, and 
the like. This too is an important area and one too 
complex to develop in this address. One of the organi- 
zations in which we should have an active role is the 
American Association of Sex Educators, Counselors 
and Therapists, whose President is Dr. William Gran- 
zig, an educator on the staff of the ACOG. This group 
is well suited for inclusion of the obstetrician-gyne- 
cologist while the obstetrician-gynecologist is well 
suited to offer it leadership. 

Another real problem we all must face is how much 
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time and effort we can give to organizations without 
compromising our patients or our families, a: well as 
where we should place our priorities. Most of us, I fear, 
go.to one extreme or the other. We must re-2valuate 
our efforts ‘from time to time and adjust wha. we do. 
We must realize that those things which take th? largest 


amount of time or effort or money are not always the. 


most important, and we must realize that we are more 
than physicians. This last point was brought fcrcefully 
to my attention shortly before I entered medicz] school 
in a conversation I had with a half-brother who was 
much older than I. He was president of his state bar 
association and had worked hard on two cases before 
the state supreme court, one as a special atto-ney for 
the city in one of the early parking meter ceses and 
another for the state in a suit to divert gascline tax 
funds to education. Both required great effort with 
little reward other than. personal satisfacticn. One 
comment he.made in answer to one of my q.estions 
was "Jack, I'm a citizen first and a lawyer secorcl.” And 


I think we should -consider ourselves citizen: before- 


physicians. Another point we tend to lose sight of is 
that something we do that is not even considered casu- 
ally at the time may make a lasting impresion on 
someone else. All of us have had former students or 
others who will recall a casual remark or acticn made 
many years ago which is remembered to tais day; 
neither then nor since, did we even consider that we 
were having such an influence on another. We can be 
thankful that we are usually spared from ‘hearing re- 


minders of such past actions which have had an.adverse : 


effect. l 

What then should the Central Association, amd we as 
individuals, plan for the future? Let me make a few 
suggestions. First and foremost, we must mairtain the 
interrelationships between the younger and older 
members in the use of the Central Associatron as a 
forum to develop ideas which are useful to vs as we 
participate in various activities of benefit to our patients 
and their families. 

Second, I would suggest a broader forum tnan just 
obstetrics and gynecology. Each meeting might include 
perhaps an hour or so relating to something other than 
the scientific aspects of obstetrics-gynecology. The In- 
ternational Society for the Advancement of Hu nanistic 
Studies in Gynecology, an organization with a strong 
mid-America influence, has demonstrated the meed, in- 
terest, and usefulness of such. In addition, I have sug- 
gested that Dr. Evans, our incoming President; appoint 
a committee to study the possible value of adding a few 
membership positions, perhaps 25, to be flled by 
non-obstetrician-gynecologists having a close day-to- 
day working relationship with us. An example raight be 
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a neonatologist. The average neonatologist would not 
be appropriate, but there are those who are well inte- 
grated into obstetrics departments who consider them- 
selves “one of us” and who are more closely identified 
with us than with pediatricians in general. I know of 
two or three neonatologists who work closely with us 
both in practice and in organizational activities who feel 
themselves more one of us than pediatricians, and who 
have made major contributions to obstetrics. Certainly, 
obstetrics would be enriched by inclusion of a few well- 
selected persons of this sort as full members, not asso- 
clate members. This pertains not only to the Central 
Association but to the American College of Obstetri- 
clans and Gynecologists as well. Parenthetically it might 
be said that if present trends continue the logical divi- 
sion between obstetrics and gynecology and pediatrics 
will be when the newborn infant leaves the hospital 
rather than when the cord is cut. With neonatal care 
being hospital based and becoming increasingly: so- 
phisticated and more and more closely related to 
obstetric care, such a division becomes logical. There 
are those in other disciplines (pathology, behavioral 
science, basic science, ethics) who would be enriched by 
participating in the Central Association and the Central 
Association would likewise be enriched. 

Third, I would like to suggest that a history of the 
first 50 vears of the Central Association, with emphasis 
on its influence and the influence of its members upon 
the development of obstetrics and gynecology, should 
be distributed widely; especially to our younger mem- 
bers and our future members. ' 

Fourth, we should better publicize the fact that our 
meetings are open to all interested physicians, and not 
by invitation only, and that membership is by applica- 
tion and not by invitation. This is not to suggest that 
our méetings should be much larger than they are but 
rather that those considering applying in the future, 
those who have a special interest in contributing to the 
program, and those in residency in the area of ihe - 
meeting, especially, should know that they are wel- 
come. Not infrequently, I encounter a leader in our 
discipline who expresses regret that he was never asked 
to attend a meeting, much less to submit an application. 
Those of us who are members should take the initiative 
in inviting those who would likely make a significant . 
contribution to the program. 

Fifth, individually and collectively we should help to 
fill the gaps in obstetric and gynecologic care through 
leadership in local, regional, and national professional 
or other groups. A project that would be especially use- 
ful is to work with the ACOG and other groups in 
short-term staffing of over-busy Indian Health Service 
facilities, whether near metropolitan areas like the 
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Claremore, Oklahoma, Indian Hospital or in remote 
areas. Central covers Indian country. Physicians may 
volunteer for periods of one week or longer. Local 
licensure and professional liability insurance are not 
necessary. A modest stipend is available. , 

Sixth, we should re-evaluate the overall participation 
in local, regional, and national niedical and nonmedical 
volüntary activities of all types. Individually and collec- 
tively we should mobilize our effort so that we have 
appropriate representation where it will do the most 
good. With our efforts properly coor dinated and dis- 
tributed, the influence of the members of the Central 
Association can be tremendous without anyone being 
overburdened. The Ceritral Association is in a good 
position to help solidify relationships between those 
primarily in private practice and those in an academic 
institution. 

Seventh, we should work at the state level to get 
input into the state medical society, if our specialty is 
not represented as such. Different states have different 


mechanisms, and some have none. One of the best | 


mechanisins is for the state section of the ACOG to be 
the same as the obstetrics-gynecology section of the 
state medical association. Working with the ACOG to- 


ward this or a similar mechanism would give us repre- ` 


sentation and coordination within both the AMA and 
the ACOG structures. 

Eighth, we should make an effort to interest more 
women physicians in becoming active members of Cen- 
tral in all its aspects. In 1975 and 1976, 4 percent of 
Fellows of the ACOG, 10 percent of Junior Fellows, 
and 16 percent of obstetrics-gynecologist residents 
were women. About 20 percent of first-year obstetrics- 
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gynecologist residents are women and the proportion is 
increasing. The trend toward more women in our spe- 
cialty is continuing. 

. Ninth, we. must be aware of the issues facing 
medicine and do our share locally. For example, each 
of us can have a significant impact on the costs of medi- 


cal care by supporting cost containment programs. If 


each physician in this room would discharge from the 
hospital one patient a month one day earlier, we would 
reduce hospital costs by more than a million dollars a 
year. Another issue is that of our relationship with 
family practitioners who will, for the foreseeable fu- 
ture, do a significant amount of obstetric practice. We 
must function as a team to solve both the educational 
and practice problems, especially through working 
with local and state groups. We must take the leader- 


'ship in developing specialty society involvement at the 


state level as we have in the AMA. We should support 
efforts such as Fred Hofmeister is making to establish 
regional maternal mortality studies. 

Tenth, we must read what is being written in non- 
medical sources, especially bioethical articles and mag- 
azines for women. In this way we can get a better sense 
of the concerns of women regarding their health. Many 
of us are not aware of the contents of the reading ma- 
terial in our waiting rooms. Inadequate communication 
is the source of the vast majority of problems. 

I will close with a paraphrasing of part of Paalman's! 
Presidential address: "Let the members of the Central 
Association strive for the abundant life for women. If 
we pursue these goals we will be rewarded with an 
abundant life for ourselves." 
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Binding of medroxyp-ogesterone acetate in human 
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Human mammary tumor.cytosol contained rracromolecules which bound *H-MPA 
(*H-medroxyprogesterone acetate or 1,2-3H- €x-methyl-1 7a-acetoxy-pregn-4-ene-3,20-dione) and 
*H-R5020 (6,7-°H-17, 21-dimethyl-19-nor-precna-4,9-diene-3, 20-dione) similarly with high affinity 
(Ka~ 2 nM~') and specificity. The progestin- Ending components had sedimentation coefficients of 
about 4S and 7S in sucrose gradients and hed approximately the same number of binding sites for 
MPA and H5020 as revealed by gradient cer rifugation and saturation analysis. Among the steroids 
tested, these components had the highest &frnities for progestins and were probably progesterone 
receptors of human.breast cancer. A 4S comoonent of human serum bound *H-R5020 but not 
?*H-MPA. With °H-MPA and *H-estradiol used as the tracers, the concentrations of progesterone and 
estrogen receptors have been determined ir 236 human breast cancers by saturation analysis. Our 
results on the receptor content and respons2 >f 31 of these tumors to endocrine therapy suggest 
that progesterone receptor may be a better werker of a hormonally responsive breast cancer. (AM. J. 


OBSTET. GYNECOL. 137:284, 1980.) 


THE BINDING of *H-progesterone by humar breast 
tumor cytosol was first determined by Tereni 1..! The 
identification and partial characterization of a pecific 
progesterone binder, presumably a receptor, in numan 
mammary tumors. were not reported until receatly by 
Horwitz and McGuire? and later by Pichon zrd Mil- 
grom.? With the use of *H-R5020 (17,21- -dimetayl-19- 
nor-pregna-4,9-diene-3,20-dione) or *H-proges-erone, 
the bound radioactivity was found to sedimenr in su- 
crose? and glycerol? gradients either at 4S, at 85, or in 
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both regions. The receptor could be disünguished 
from glucocorticoid receptor and serum corticoste- 
roid-binding globulin (CBG), and the dissociation con- 
stant (Ka) for R5020 and progesterone was approxi- 
mately 2? and 3 nM,” 3 respectively. 

When this work was initiated about 3 years ago, we 
first attempted to use *H-progesterone for the deter- 
mination of progesterone receptor activity in human 
breast tumor cytosol. It was found that progesterone 


‘was unsatisfactory mainly because of the high disso- 


ciation rate of the receptor-progesterone complexes 
formed in the cytosol. This problem has been sur- 
mounted by Pichon and Milgrom,? who added high 
concentrations of glycerol to the incubation mixtures to 
stabilize the receptor-hormone complexes. The only 
other labeled progestin with high specific activity 
known to interact strongly and specifically with proges- 
terone receptor in human breast tumor is ?H-R5020, 
which was not commercially available then. It was, 
therefore, desirable to find other readily available syn- 
thetic progestins that have binding characteristics simi- 
lar to those of R5020. In this report, we will present 
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some results to demonstrate that MPA (medroxypro- 
gesterone acetate or 6a-methyl-17a-acetoxy-pregn-4- 
ene-3,20-dione) may be a suitable alternative synthetic 
progestin.to use for the study of progesterone recep- 
tors in human breast cancer as well as in other proges- 
terone target tissues. | 


Materials and methods 


Preparation of breast cytosol. Human breast cancer 
tissue obtained by surgical biopsy was placed in ice-cold 
TESH buffer (10 mM Tris-hydrochloric acid: 1.5 mM 
ethylenediaminetetra-acetate: 12 mM thioglycerol, pH 
7.4) and immediately transported to a cold workroom 
maintained at 3? C. After removal of fat and necrotic 
tissues, the tumor tissue was washed extensively with 
TESH buffer, blotted lightly, weighed, cut into small 
pieces, and homogenized in 3 to 6 volumes of the same 
buffer at temperatures close to 0° C with three 10- 
second bursts of a Tekmar SDT-100EN or SDT-182EN 
Tissumizer (Tekmar Company, Cincinnati, Ohio) set at 
low speed. The homogenate was centrifuged for 1 hour 
at 105,000 x g to yield the cytoplasmic supernatant 
fraction (cytosol). Protein concentrations in the cytosol 
preparations were determined by the method of Lowry 
and associates.’ l 

Human serum was obtained from normal pregnant 
subjects and was treated with charcoal in order to re- 
move the endogenous steroids.? The treated serum was 
diluted 1:40 with TESH buffer before use. 

Steroids. 1,2,6,7-?H-Progesterone (103 Ci/mmole) 
and 1,2-?H-MPA (58 Ci/mmole) were purchased from 
.New England Nuclear, Boston, Massachusetts. Both 
radioinert and tritiated R5020 (51 Ci/mmole) were ob- 
tained from Roussel-Uclaf, Romainville, France. The 
radiochemical purity of the labeled hormones was pe- 
riodically checked by thin-layer chromatography on 
silica gel G in the following solvent systems: hexane: 
acetone (2:1, v: v) for MPA; cyclohexane: ethyl acetate 
(1:1, v:v) for progesterone; and hexane: ethyl acetate 
(7:9, v:v) for R5020. The purity of the labeled com- 
pounds was found to be greater than 9796. All of the 
other unlabeled steroids used in this study were pur- 
chased from Steraloids, Inc., Wilton, New Hampshire, 
with the exceptionsof MPA, which was provided by The 
Upjohn Co., Kalamazoo, Michigan, and AY-62,022 
(Medrogestone, Colprone, or  6,17a-dimethyl-6- 
dehydro-pregn-4-ene-3,20-dione), which was obtained 
from Ayerst Research Laboratories, St. Laurent, Que- 
bec, Canada. | mE 

Appropriate amounts of labeled and unlabeled ste- 
roids were first dissolved in ethanol and then diluted 
1:10 with TESH buffer such that addition of 10 ul of 
any of these dilutions to the incubation mixture would 
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Table Y. Percent inhibition of ?H-MPA binding to 
human breast tumor cytosol by various steroids 


"^ — Competing steroid | Percent inhibition * 


` MPA 100.0 
AY-62,022 94.2 
R5020 . 92.0 
Progesterone 82.3 
5a-Pregnane-3,20-dione 50.6 
5B-Pregnane-3,20-dione 39.3 
5a-Dihydrotestosterone 314 
Estradiol 29.2 
Testosterone 28.2 
17 a-Hydroxyprogesterone 18.3 
Dexamethasone 13.1 
Cortisol 3.2 


Cytosol was incubated with 10 nM ?H-MPA in the absence 
or presence of 1 uM unlabeled hormone for 16 hours at 3° C. 
Bound and unbound hormone were separated by charcoal 
adsorption. Inhibition of ?*H-MPA binding by | uM unlabeled 
MPA was taken as 100%. 


*The percents inhibition shown are averages of duplicate 
determinations. l 


give the desired final concentration of the hormone. 
The presence of up to 2% of ethanol in the incubation 
mixture did not interfere with binding of any of the 
above labeled progestins to human breast tumor 
cytosol. l | 
Measurement of macromolecularly bound ?H.ste- 
roids. Except as mentioned otherwise, breast tumor 
cytosol or human serum was incubated with appro- 
priate concentrations of ?H-steroids in the presence 
and absence of the competing hormones for 16 hours. 
At the end of the incubation, bound and unbound 
hormones were separated by charcoal adsorption as 
previously described.>. Following centrifugation, the 
bound radioactivity in an aliquot of the supernatant 
fraction was determined after extraction into 10 ml of 
scintillation solution composed of 3 g of 2,5-diphenyl- 
oxazole, 100 mg of 1,4-bis-2-(5-phenyloxazolyl) ben- 
zene, and 1 L of toluene. When ?H-progesterone was 
used to label the cytosol, 100-fold unlabeled cortisol 
was includedn the incubation in order to eliminate less 
specific binding due to the possible presence of serum 
CBG or some CBG-like materials in the cytosol. Since 
both androgen receptor and glucocorticoid receptor’ 
have been identified in human breast cancers, except 
where noted, incubations of breast tumor cytosol with 
3H-MPA or ?H-R5020 were performed in the presence 
of 100-fold unlabeled 5a-dihydrotestosterone (DHT) 
and dexamethasone. This precaution would eliminate 
possible binding of either labeled synthetic progestin to 
androgen receptor, or glucocorticoid receptor, or 
both. Nonspecific, nonsaturable binding was measured 
in parallel incubations with the addition of excess 
unlabeled progesterone (250 x tracer concentration) 
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Fig. 1. Density gradient centrifugaton of progestin-binding components of human breast tumor 
cytosol. Before being layered onto tL e gradients; cytosol was incubated for 4 hours at 3* C with: 10 
nM ?H-MPA (o), 10 nM ?*H-MPA plu 2.5 uM unlabeled progesterone (e), and 5 nM *H-R5020 (A). A: 

Tumor B88; B: tumor B93; C: tumo- B103. Because of the limited amount of *H- R5020 available for 
this study, lower concentrations of his hormone were used. Unlabeled DHT and dexamethasone 


were not added to the incubations. 


when ?*H-MPA or ?H-R5020 was used. If ?H-proges- 
terone was used, 250-fold unlabeled R5020 or MPA 
was added instead. Specific binding was ob-ained by 
subtracting the nonspecific and nonsaturabl= Pinang 
from the total binding. 
= Sucrose density gradient centrifugation Samples 
(200 ul) to be analyzed were layered onto lmear gra- 
dients of 5% to 20% sucrose in TESH buffe contain- 
ing 10% glycerol. Centrifugation was perfommed at 3° 
C in a Spinco SW60 rotor at'60,000 rpm for 14.5 hours. 
Six-drop fractions were collected by flotaticn and the 
radioactivity in each fraction was determired as de- 
scribed above. Sedimentation coefficients cf the ste- 
roid-binding components were estimated b- compari- 
son with that of bovine serum albumin (BSA? according 
to the method of Martin and Ames.® 
Electrofocusing. Electr ofocusing of the APA-bind- 
ing components of human breast tumor cytosol in 
polyacrylamide gel was performed as described by 
Doerr and Chrambach? with the following modifica- 
tions: gels (55 by 5 mm) with a total acrylam de concen- 
tration of 6% were prepared ‘from acrylamide 
monomer containing 2% methylene-bis-_crylamide, 


1.6 nM ?*H-MPA, and carrier ampholytes (Ampholine, 
pH range 3 to 10, LKB Instruments, Inc., Chicago, 
Illinois); 100 yl of cytosol, diluted serum, or buffer 
containing 10% sucrose was equilibrated with 20 nM 
?H-MPAÀ before it was layered on top of the gels. The 
samples were overlaid with 100 yl of a 2.5% (v:v) Am- 
pholine solution containing 596 sucrose and were sub- 
sequently focused for 8 hours at 200 v constant; follow- 
ing focusing, the gels were sectioned and each section | 
was soaked in 1.5 ml of distilled water in 2 ml polysty- 
rené cups for 1 hour before the pH values were de- 
termined. Finally, the content of each cup was emptied 
into a counting vial containing 10 ml of the counting 
solution, mixed vigorously, and then counted in a liq- 
uid scintillation spectrometer. 

Hormone-binding kinetics. The method ied for 
the study of MPA-binding kinetics has been described 
elsewhere." The equilibrium association constants were 
estimated according to the method of Scatchard: 


Results 


Binding specificity. The ability of a number of ste- 
roids to ELEME with *H-MPA for binding to human 
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Table II. Distribution of progesterone and estrogen 
receptors in 236 unselected human breast cancers 





fmoleshng of cytosol protein 


+ + 108 (46%) 86 (37%) 
+ - 55 (23 96) 27 (1196) 
- + 19 (8%) 41 (17%) 
- - 54 (23%) 82 (35%) 
+ 163 (69%) 113 (48%) 
z 73 (31%) 123 (52%) 

+ 127 (54%) 127 (54%) 

- 109 (4695) 109 (46%) 
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breast tumor cytosol was measured with the technique 
of charcoal adsorption. The results in Table I indicate 
that the MPA-binding components interacted prefer- 
entially with the progestins. Hydroxylation of proges- 
terone at the 17a-position greatly diminished its af- 
finity for the binding components. Dexamethasone 
competed to a small extent and cortisol did not com- 
pete appreciably with “H-MPA for binding. The 
affinities of estradiol, DHT, and testosterone for the 
binding components were about the same and some- 
what higher than those of the glucocorticoids (Table I). 
. Gradient centrifugation. The sedimentation pat- 
terns in sucrose gradients of the ?H-MPA-binding 
macromolecules of three representative breast tumor 
cytosol preparations are shown in Fig. 1. Only the 7S 
component was present in tumor B88 (Fig. 1, 4); both 
the 4S and 7S components were detected in tumor B93 
(Fig. 1, B). These macromolecules bound ?H-MPA re- 
versibly and specifically since the bound radioactivity 
could be displaced by excess unlabeled progesterone 
(Fig. 1, 4 and B). The presence of both the 4S and 7S 
components was again demonstrated in tumor B103 
(Fig. 1, C). However, in this tumor, some nonspecific 
binding of *H-MPA also occurred in the 4S region. If 
SH-R5020 was used instead of ?H-MPA, similar sedi- 
mentation patterns were observed, as shown in Fig. 1, B 


and C. Under the same experimental conditions and ` 


with the same techniques, several attempts to demon- 
strate specific binding of ?H-progesterone by breast 
tumor cytosol were unsuccessful. 

In another experiment, equal aliquots of breast 
tumor cytosol, B501, were incubated with equimolar 
*H-MPA or ?H-R5020 in the presence of 100-fold un- 
labeled DHT and dexamethasone. Parallel incubations 
with the addition of 250-fold unlabeled progesterone 
were included for correction for nonspecific binding. 
Following centrifugation, specific binding of 7H-MPA 
: and ?H-R5020 was calculated for each fraction of the 


gradients and plotted against the fraction number, as 
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Fig. 2. Density gradient centrifugation of progestin-binding 
components of human breast tumor cytosol (B501). Before 
being layered onto the gradients, equal aliquots of the cytosol 
were incubated for 4 hours at 3? C with 10 nM ?H-MPA or 
*H-R5020 in the presence and absence of 2.5 uM unlabeled 
progesterone. Radioactivity in each fraction of the gradients 
had been corrected for nonspecific binding; thus, it represents 
net binding. All of the incubations contained 1 uM DHT and 


dexamethasone. Eight-drop fractions were collected. 


shown in Fig. 2. It can be seen that under the same 
experimental conditions, specific binding of ?*H-MPA 
and *H-R5020 by the same breast tumor cytosol was 
qualitatively and quantitatively similar. 

Results in Fig. 3, 4 show that when human serum was 
incubated with “H-MPA, no peak of bound radioactiv- 
ity could be detected by gradient centrifugation. ?H- 
R5020, on the other hand, bound to human serum. 
‘The bound radioactivity sedimented at the 4S region of 
the gradients and was not displaced by excess un- 
labeled progesterone (Fig. 3, B). 

Electrofocusing. Analysis of the ?H-MPA binding 
components by isoelectric focusing in polyacrylamide 
gel revealed several peaks of radioactivity over and 
above the background count rates (Fig. 4). The two 

major components had isoelectric points at pHs of 6.70 
and.6.45. The significance of the minor peaks is 
difficult to assess. Because it was necessary to incorpo- 
rate the tracer in the gels for detecting the binding 
components, the specificity of these components for 
*H-MPA could not be studied by competition or dis- 
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Fig. 3. Density gradient centrifugation of human serum incubated with: 10 nM ?*H-MPAÀ (o), 10 nM . 
*H-MPA plus 2.5 aM unlabeled progesterone (e), 5 nM ?H-R5020 (4), and 5 nM ?H-R5020 plus 1.25 
uM unlabeled progesterone (a). Unlabeled DHT and dexamethasone were not added to the incuba- 


tions. 


placement experiments with other unlabeled steroids. 
Nonetheless, we have found that under the same ex- 
perimental conditions, human serum labeled with 
?H-MPA did not yield any peak of radioactivity when 
analyzed by the same technique (results not shown). 

Hormone-binding kinetics. The equilibrium associ- 
ation constant and the concentration of high-affinity, 
saturable binding sites were estimated by the method of 
Scatchard?? from the data in Fig. 5. In the absence of 
DHT and dexamethasone, the presence of two classes 
of such MPA-binding sites was demonstrable in the 
' particular breast tumor cytosol (B93) shown. The asso- 
ciation constants (K,s) for and the total concentrations 
of these two classes of binding sites were found to be 
34.6 and 2.2 nM^! and 31.2 and 122.1 fmoles/mg of 
cytosol protein, respectively. 

If DHT and dexamethasone were added to the incu- 
bation mixtures, only one single class of high-affinity, 
saturable progestin-binding sites could be demon- 
strated (Fig. 6). The association constants and the total 
concentrations of binding sites for *H-MPA and ?H- 
R5020 were calculated to be 1.3 and 1.7 nM7! and 
166:0 and 176.0 fmoles/mg of cytosol protein, respec- 


tively. Similar observations were made with all of the 
other cytosol preparations analyzed in this manner. 

From the binding data obtained with tumor B93, as 
shown in Fig. 7 (open circles), the rate constant for the 
dissociation reaction of the binding component—*H- 
MPA complexes was calculated to be 0.005 min", 
which corresponds to a half life of approximately 138 
minutes for the complexes. However, it was observed 
in a different preparation of breast tumor cytosol, 
B115, that there seemed to be at least three types of 
binding sites for *H-MPA (Fig. 7, solid circles). It was 
calculated that the three dissociation rate constants 
(kgs) were 0.117, 0.016,-and 0.007 min"^!, which corre- 
spond to half lives of 5.9, 43.0, and 108.8 minutes, 
respectively. The most stable of the three species of 
binding component-MPA complexes was probably 
similar to that observed in tumor B93 (Fig. 7, open 
circles). | 

To calculate the initial rate constant of the associa- 
tion reaction, the data in Fig. 8 were used. The average 
association rate constant (ka) was estimated to be 5.3.- 
uM~'min™ for tumor B93 (Fig. 8, 4) and 9.2 4uM^! 
min"! for tumor B115 (Fig. 8, B). 
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Fig. 4. *H-MPA binding components of human breast tumor cytosol analyzed by isoelectric focusing 
in polyacrylamide gels. Cytosol (a) or TESH buffer (o) was incubated with 20 nM ?H-MPA for 16 
hours at 3? C before focusing. ^ was obtained by subtracting o from a. pH gradient is indicated by e. 
Unlabeled DHT and dexamethasone were not added to the incubations. 


Receptor content and hormonal responsiveness of 
human breast cancers. The concentrations of proges- 
terone and estrogen receptors were determined in 
human breast cancers by saturation analysis with a 
dextran-coated charcoal assay similar to that described 
previously.’ The binding data were analyzed according 


to the method of Scatchard.’ The results on the recep- ` 


tor contents of 236 unselected human breast tumors 
are shown in Table II. Any cytosol preparation that 
bound more than 12 fmoles of ?H-estradiol and 6 
fmoles of *H-MPA per milligram of cytosol protein was 
referred to as estrogen receptor positive (ER+) and 
progesterone receptor positive (PR+). By these cri- 
teria, 37% of these tumors were found to contain both 
ER and PR. About the same number of tumors lacked 
both receptors. The other two groups of tumors that 
lacked either PR or ER made up the remaining 28%. 
We are concerned about the relatively large number of 
tumors that were ER— but PR+. At first, we thought 
that we had set the cutoff point too high for the ER+ 
tumors. However, after lowering it from 12 to 3 
fmoles/mg of cytosol protein, the percentage of this 
group of tumors is still much higher than expected 


P 


Table ITI. Receptor content and response of breast 
cancer to endocrine therapy 


+ + 12 (86%) 2 (14%) 
+ = 1 (14%) 6 (86%) 
2 T 1 (50%) 1 (50%) 
= z 1 (12%) 7 (88%) 

Total 15 16 


(Table I1). We cannot offer any explanation at this 
time. We hasten to point out that the term “ER —” as 
used by us does not mean that ER was completely ab- 
sent in those tumors. 

Our preliminary results on the receptor content and 
response of 31 advanced or recurrent breast cancers to 
endocrine therapy are summarized in Table IIl. 
Twelve of 14 ER+, PR+ tumors responded to hor- ` 
monal therapy, whereas only one of seven ER+, PR- 
tumors responded. Of the eight tumors that lacked 
both ER and PR, only one was found to be hormonally 
responsive. —— 

If we grouped these same tumors according to either 
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Fig. 5. Scatchard plot of 3H-MPA binding by human breast 
tumor cytosol (B93) determined by charcoal adsorption. B: 
Bound radioactivity; U: unbound radioactivity. Dashed lines 
represent the two MPA-binding components resolved from 
the experimental curve according to the method of Rosen- 
thal.!5 Unlabeled DHT and dexamethasone were not added to 
the incubations. : | 
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Fig. 6. Scatchard plot of ?*H-MPA (o) and ?H-R5020 (m) bind- 
ing by human breast tumor cytosol (B416) determined by 
charcoal adsorption. B: Bound radioactivity; U: unbound ra- 
dioactivity. All of the incubations contained 100-fold in excess 
unlabeled DHT and dexamethasone. 


their ER or PR contents alone, the contrast appeared to 
be more interesting. Data in Table IV show that 6296 of 
. the ER+ tumors responded to endocrine therapy, 
while 81% of the PR+ tumors responded. Again, 
tumors that lacked either receptor had a much lower 
response rate. 

Fig..9 illustrates the quantitative aspect of the recep- 
tor contents of the 31 breast tumors. It is of interest to 


point out that one tumor which showed a high level of - 


binding of estradiol and MPA failed to respond to 
hormonal therapy. 
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Fig. 7. Rate of dissociation of breast tumor cytosol binding 
component H-MPA complexes in the presence of 5 uM 
(500 x tracer concentration) unlabeled MPA. Upper dissoci- 
ation curve (o) was obtained with B93 and lower curve (6) with 
B115.8: Bound radioactivity in counts per minute. Unlabeled 
DHT and dexamethasone were not added to the incubations. 


Comment 


In this report, we have presented evidence to show 
that another labeled synthetic progestin, 7H-MPA, also 
binds to human breast tumor cytosol with high affinity 
and specificity. These MPA-binding components have 
characteristics which, in general, are similar to those 
reported for the progesterone receptors of human 
breast cancers.” ? For example, they have sedimenta- 
tion coefficients of about 4S and 7S in sucrose density 
gradients. The latter differs by one S-unit from that 
assigned by others? ? to the heavier component. This 
could be due to the differences in the methodologies 
employed in these studies. That *H-MPA was used by 
us does not explain this discrepancy, since we observed 
that bound ?H-R5020 displayed an almost identical 
sedimentation pattern to that of bound ?*H-MPA under 
the same experimental conditions (Figs. 1, B and C, 
and 2). | 

Like the progesterone- and R5020-binding proteins, 
the MPA-binding components of human breast tumors 
interact strongly and preferentially with progestins. 
'This is evidenced by the ability of various progesta- 
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Fig. 8. Rate of association of ?H-MPA and human breast tumor cytosol binding components. A: 
Breast tumor B93; B: breast tumor B115. Unlabeled DHT and dexamethasone were not added to 


the incubations. 


tional compounds to compete with “H-MPA for bind- 
ing to breast tumor cytosol (Table I). Since cortisol did 
not compete appreciably, and dexamethasone only to a 
small extent, with MPA for binding, and since human 
serum proteins do not bind MPA, we could conclude 
that the MPA-binding components, like progesterone 
receptors, are also distinct from CBG and glucocor- 
ticoid receptor. The affinities of the MPA-binding 
components for estradiol, testosterone, and DHT are 
similar to those of the progesterone” ? and R5020* 
binders. Furthermore, all of these macromolecules that 
bind progesterone, R5020, and MPA are similar in that 
their specific binding sites are saturable and are found 
in human breast tumor tissues only in low concentra- 
tions.” :? In addition, we observed that the MPA- 
binding components are thermolabile. Exposure of the 
cytosol to 37° C for 10 minutes eliminated all of the 
specific binding activity (results not shown). A tumor 


cytosol that bound R5020 also bound MPA, but bind- — 


ing of progeoterone by the same cytosol could not al- 
ways be demonstrated except when the binding capac- 
ity of the cytosol for R5020 or MPA was very high 
(results not shown). This is in agreement with the 
finding that the receptor-progesterone complexes 
formed in breast tumor cytosol dissociated rapidly in 
the absence of glycerol.? All of the above observations 
favor the assumption that these progestin binders are 
probably progesterone receptors. 

Our binding data suggested that more than one type 


Table IV. Receptor content and response of breast 
cancer to endocrine therapy 


br 13 (62%) 8 (38%) 
- 2 (20%) 8 (80%) 
+ 13 (81%) 3 (19%) 
~ 2 (13%) 13 (87%) 


of high-affinity, saturable binding sites for MPA could 

be present in some preparations of human breast 

tumor cytosol (Figs. 4, 5, 6, and 7). Both MPA and 

R5020 are known to have glucocorticoid activity. There 

is also evidence to show that MPA may interact with: 
androgen receptors!" and R5020 with glucocorticoid . 
receptors.'? Since, in the presence of large amounts of. 
DHT and dexamethasone, MPA and R5020 appeared 

to bind to only one single class of binding sites (Fig. 6), 

we interpreted these results as supportive evidence for 

the supposition that binding of MPA to other classes of 
binding sites indicates the presence of androgen 

and/or glucocorticoid receptors in some of the breast 

tumors analyzed. 

It has been shown that 1 hour of incubation is a 
sufficient time for the association reaction of ?H- 
progesterone and its receptor in breast tumor cytosol to 
reach equilibrium.? In contrast, we found that the rate 
of association for ?*H-MPA was very slow. Equilibrium 
was not attained after 4 hours of incubation. Although 
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Fig. 9. Distribution of 31 advanced or recurrent breast cancers 
according to their receptor contents iri the four quadrants of 
the diagram, which contain the ER+,PR+; ER+,PR—; ER-, 
PR+; and ER—,PR- tumors. 


we have shown in other experiments that binding of 
3H-MPA by breast tumor cytosol reached a maximum 
in 16 hours (results not shown), no attempt was made 
to determine the minimum time required for equilib- 
rium to be established. 

Based on the information obtained from this study, a 
dextran-coated charcoal assay similar to that described 
previously? has been standardized and is being used for 
the routine determinations of binding of MPA and es- 
tradiol by human breast tumor cytosol. Preliminary re- 
sults on the receptor contents of 236 breast cancers and 
the clinical response of 31 of these tumors to endocrine 
therapy have been presented. In general, our resuits 
agree well with those of others,"^ '* lending support to 
the hypothesis that progesterone receptor, alone or.to- 
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gether with estrogen receptor, may be a better marker 
of a hormonally responsive breast cancer.'? 

The use of ?H-MPA in the progesterone receptor 
assay has certain advantages. Because of the much 
slower rate of dissociation of the receptor-MPA com- 
plexes, there is no need to use high concentrations of 
glycerol to stabilize the complexes as in the cases in 
which *H-progesterone was utilized. As a result, the 
assay procedures are much simpler when compared 
with those used by Pichon and Milgrom.? Moreover, 
due to the lower equilibrium dissociation constant, 
much less ?H-MPA (in terms of mass) than ?H. 
progesterone needs to be used in order to saturate the 
high-affinity binding sites. Since MPA does not bind to 
human serum proteins, unlike R5020, it would con- 
tribute less to nonspecific and nonsaturable binding 
due to contamination of the cytosol preparations by 
serum proteins. One obvious disadvantage, however, is 
the longer time it takes for the association reaction of 
MPA and its binding components in breast tumor 
cytosol to reach equilibrium. Finally, as MPA and 
R5020 may interact with glucocorticoid receptor, or 
androgen receptor, or both, it is recommended that 
100-fold unlabeled dexamethasone and DHT be added 
to the incubations in order to block the glucocorticoid 
and androgen receptor sites. 
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Total and free testosterone during pregnancy 
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Total and free testosterone levels were measured throughout pregnancy and were compared with 
values found in nonpregnant women to determine whether the increase in plasma testosterone 

. levels during pregnancy can be accounted for entirely by an increase in sex hormone-binding 
globulin or by an increase in testosterone production that would be reflected by an elevation in 
plasma free testosterone. The study employed a practical and precise method of determining free 
testosterone by means of equilibrium dialysis. Even though the testosterone level increased - 
significantly throughout pregnancy, the free testosterone level remained within the range for 
nonpregnant women until week 28, after which time it was significantly elevated. This indicates that 
the increase in the total testosterone level before week 28 is due to a decrease in metabolic 
clearance rate, but after week 28 the production rate is increased. The source of this increase is 
unknown, but it might be fetal. (AM. J. OBsTET. GYNECOL. 137:293, 1980.) 


ÁLTHOUGH PLASMA concentrations of testosterone 
are significantly higher during pregnancy than in the 
nonpregnant state,! normal values for total and free 
testosterone during pregnancy have not been defined 
in a large population. Circulating testosterone is bound 
to a specific carrier protein, sex hormone-binding 
globulin (SHBG), and it is believed that only the un- 
bound fraction is available to the target organs. The 
concentration and binding capacity of this protein in- 
crease during pregnancy and in women receiving large 
doses of exogenous estrogens.” Since the first study of 
SHBG in human pregnancy by Rivarola and associ- 
ates,! it has been shown? and confirmed? that SHBG 
levels are increased fivefold during pregnancy, com- 
pared with levels in the nonpregnant state; moreover, a 
twentyfold gradient from mother to fetus exists. In 
addition, the percentage binding of testosterone is 
markedly increased during pregnancy.* 

We evaluated whether the increase in plasma testos- 
terone levels during pregnancy could be accounted for 
entirely by an increase in SHBG or by an increase in the 
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production of testosterone that would be reflected by 
an elevation of free testosterone in the plasma. The 
present study employed a practical and precise method 
for determining free testosterone which was done 
under nearly physiologic conditions by means of equi- 
librium dialysis. Total and free testosterone levels were 
measured in maternal plasma throughout gestation. In 
addition, total and free testosterone values were ob- 
tained on maternal plasma, the placenta, and fetal 
plasma at the time of delivery, thus establishing a 
maternal-placental-fetal gradient. 


Materials and methods 


Patient samples. The series involved 45 pregnant 
women (16 with female fetuses, 14 with male fetuses, 
two twin pregnancies, three abortions, and 10 not yet 
delivered). Sixty-one determinations of total testoster- 
one were made: 20 from samples taken during the first 
trimester, 11 from the second trimester, and 30 from 


the third trimester. Thirty-nine determinations of free 


testosterone were made: 10 from samples taken during 
the first trimester, seven from the second trimester, 
and 22 from the third trimester. Samples from four 
deliveries were used: total and free testosterone levels 


. were determined on four maternal serum samples and 


on five cord serum samples (one twin delivery), and total 
testosterone levels were determined on five placentas. 
The control population consisted of 160 nonpreg- 
nant, normally menstruating women, and total and 
free testosterone levels were determined for each. 
Statistical analysis. Analysis involved the use of Stu- 
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Fig. 1. Relationship of total testosterone levels to gestation. 


Table I. Procedural variations in determination of - 
percentage of free testosterone 





Free testosterone 


Label inside or outside of tubing: 


Serum - 1.85, 1.22, 1.28, 1.15 1.25 
Buffer 1.13, 1.32, 1.18, 1.20 1.21 
Mean + SD 1.23 


Change in volume of buffer: 
Volume (ml) 


1.27, 1.16 1.21 
6 1.23, 1.31 1.27 
8 LIZ Oy . ]:22 
10 1.30, 1.20 1.25 
Mean * SD 1.24 x 0.06 
Serum radioactivity before and after dialysis: 
Before 0.95, 1.07, 0.84, 1.13 1.00 
After 1:18,.1,32, 1:35, 1,22 1.27* 
Mean + SD : 1.14 € 0.18 


*Significantly different from value before dialysis (P < 
0.02). ] l 


dent's t test, Student's t-test of trend, the rank-sum test, 


and the least-squares test of fit. 

Total testosterone determinations. The total testos- 
terone level was determined by a competitive protein- 
binding assay previously described,? with slight mod- 
ification. Dextran- and serum-coated charcoal were 
used to separate free and bound hormone, instead of 
ammonium sulfate as originally described. 

Free testosterone fraction. Free testosterone as a 
percentage of total testosterone was determined by an 
equilibrium dialysis method similar to a method used to 


measure the free thyroxine fraction in our laboratory.® . 


[H]Testosterone was obtained from New England 
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Nuclear (specific activity 98.8 Ci/mmole) and purified 
by paper chromatography, developed in a solvent sys- 
tem of cyclohexane: methanol: water (1,000: 800: 200). 
The dialysis tubing (% inch flat, % inch in diameter) 
was obtained from Union Carbide, cut in 12-inch 
lengths, and soaked in distilled water. Dialysis buffer 
was prepared by dissolving 1.92 gm of KH;PO,, 7.95 
gm of Na;HPO,, and 2 ml of tetracycline solution (460 
mg/20 ml of distilled water), adjusting the pH to 7.4, 
and diluting to ? L. Blood samples were drawn from 
nonpregnant women during the reproductive years, 
from pregnant women throughout pregnancy, and 
from the umbilical cord at the time of delivery. 

Approximately 100,000 cpm (1.6 x 10* pg) of the 
radioactive testosterone was pipetted into a test tube 
and dried. One milliliter of the patient's serum was 
added, vortexed, and allowed to equilibrate for 30 
minutes. A sample of 0.9 ml of the labeled serum was 
placec in a U-shaped dialysis tubing, and this was 
foldec at the bottom of a 10 ml Erlenmeyer flask con- 
taining 4 ml of the phosphate buffer so that all of the 
serum was covered by buffer. The flasks were covered 
with rubber stoppers and incubated in a shaking water 
bath at 37° C for 17 hours. After dialysis, the tubing 
was removed from the flasks, and excess buffer was 
allowed to drain back into the flasks. A sample of 20 pl 
of labeled serum from the tubing was pipetted into a 
counting vial, along with 1 ml of buffer. One milliliter 
of the diffusate from the flask was pipetted into a 
counting vial. A total of 20 ul of unlabeled pooled 
serum was added to each of these vials to simulate the 
quenching effect of the serum proteins that were pres- 
ent in the vials containing 20 yl of labeled serum. Then 
10 ml of the scintillation mixture Aquasol was added to 
each of the vials, and these were counted on a liquid 
scintilation counter. — 

The calculations were as follows: 


cpm from diffusate X 


volume serum counted 


% Free = x 100. 


cpm from serum in tubing X 
volume diffusate counted 


This value was multiplied by the total testosterone 
value to determine the absolute free testosterone value. 

This ratio was the same whether the label was initially 
added to the. serum inside the tubing as described 
above or was added to the buffer outside the tubing 
(Table I). The ratio also was independent of volume 
buffer used (Table I). However, the ratio changed if 
the radioactivity inside the tubing was measured before 
dialysis rather than after, because the volume inside the | 
tubing increased by a factor of approximately 1.3, 
which was a significant difference (P < 0.02) (Table I). 
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Fig. 2. Relationship of square root of testosterone level to 
gestation. 
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Fig. 3. Serial total testosterone values related to gestation in 
seven pregnant women. 


Placental extraction of testosterone. This method is 
a modification of a procedure that extracts testosterone 
from fetal bovine testicular tissue.’ One gram of frozen 
placental tissue was washed in 0.9N saline solution and 
weighed. The samples were minced and homogenized 
in 5 ml of methanol with a Polytron tissue grinder. 
About 480 pg of [?H ]testosterone (3,000 cpm) was ad- 
ded, and 30 minutes were allowed for equilibration to 
determine percentage recovery. The homogenate was 
centrifuged at 40,000 rpm in a Beckman SW 50-Ti 
rotor for 60 minutes at 4? C. The supernate was de- 
canted off and concentrated by drying to approxi- 
mately 1 ml. This was extracted with 15 ml of ether and 


. washed twice with 3 ml of IN NaOH and once with 15 


ml of 0.1N acetic acid. The ether extract was then dried 
and purified by paper chromatography. The total tes- 
tosterone level was determined by the competitive 
protein-binding assay previously mentioned. Recover- 
ies ranged between 50% and 60%. 
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Fig. 4. Distribution of free testosterone levels of 160 non- 
pregnant women. 
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Fig. 5. Relationship of free testosterone levels to gestation. 


Results 


The total testosterone level had a variable increase 
throughout pregnancy (Fig. 1). The square root of the 
total testosterone value showed a significant increase of 
approximately equal variance (P < 0.01) (Fig. 2). Only 
three of 61 women had total testosterone values within 
the normal nonpregnant range, and these three were 
within the first trimester; two of the three subsequently 
aborted, Mean values of total testosterone before and 
after week 28 were 187 + 15 (SE) and 416 + 27 ng/dl, 
respectively. This represents a fourfold and a ninefold 
increase over the total testosterone level of nonpreg- 
nant women (mean 48.3 + 1.66 ng/dl). The measure- 
ment of serial samples of seven pregnant women re- 
vealed increased total testosterone values in all seven 
(Fig. 3). 

The normal range of free testosterone in the 160 
nonpregnant women was 0.3 to 1.9 ng/dl, with a mean 


of 0.96 (Fig. 4). In the pregnant women, the free testos- 
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N=160 
Mean =2.12% 


Frequency 
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% free testosterone 


Fig. 6. Percentage of free testosterone of 160 nonpregnant 
women. 
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Fig. 7. Percentage of free testosterone related to gestation. 


terone level remained within this range before week 28 
(17 of 17) and was significantly (P « 0.001) elevated 
after week 28 (19 of 22) (Fig. 5). The level of free 
testosterone was significantly (P « 0.01) higher in the 
period from week 28 to term (mean 3.04 + 0.24 ng/dl, 
n = 22) than in the period before week 28 (mean 
1.15 + 0.09, n = 17). l 

The normal range of free testosterone for the 160 
nonpregnant women was 0.9% to 3.8%, with a mean of 
2.12% (Fig. 6). Of the 39 pregnant women, 34 had 
values below this range (Fig. 7). The free testosterone 
level remained relatively constant throughout preg- 
nancy, with a mean of 0.67% + 0.39% (n-= 39), which 
is significantly (P < 0.001) lower than the value of free 
testosterone in nonpregnant women. 

At delivery, the total testosterone level was lower in 


Total testosterone (ng/dl) 
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Fig. 8. Total testosterone (top panel) and free testosterone (bot- 
tom parel) in relation to fetal-placental-maternal gradient. 


five of five fetuses than the levels in either the placentas 
or the mothers. Placental total testosterone was lower in 
three of five, equal in one of five, and higher in one of 
five than maternal total testosterone levels (Fig. 8). The 
fetal free testosterone level was higher than the mater- 
nal free testosterone level in five of five deliveries. 

When maternal total testosterone values in mothers 
‘with female fetuses were compared to those in mothers 
with male fetuses, no difference was noted. No differ- 
ences were noted in total testosterone levels between 
mothers with female fetuses and mothers with male 
fetuses during any of the three periods in which mea- 
surements were done: 0 to 14 weeks, female 183 + 63 
ng/dl (n = 3) versus male 156 + 41(n = 3); 15 to 27 
weeks, 271 ng/dl (n = 1) versus 250 (n = 1); and week 
28 ta term, 390 + 42 ng/dl (n = 12) versus 362 + 55 
(n = 10). 


Comment 


Previous studies in which other methods of determi- 
nations were used have reported various testosterone 


H 


mm 
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levels during pregnancy." * For measuring total and 
free testosterone, Rivarola and associates! used, re- 
spectivelv, a double-isotope-derivation method and an 
equilibrium dialysis on diluted plasma samples and 
found a mean total testosterone level of 49 + 38 ng/dl 
for 16 nonpregnant women and 114 + 38 ng/di for 17 
pregnant women between months 5 and 8%; the free 
testosterone value was 4.5% + 1.2% for 16 nonpreg- 
nant women and 1.0% + 0.2% for 10 pregnant wom- 
en. Klinga and associates? measured total testosterone 
levels during weeks 7 to 20 of pregnancy by means of 
radioimmunoassay and found a mean total testoster- 
one value of 59.7 + 16.7 ng/dl in 80 pregnant women 
with female fetuses and 82.8 + 29.8 ng/dl in 80 preg- 
nant women with male fetuses. 

These results compare with those of the present 
study, in which mean values of total testosterone before 
and after week 28 were 187 + 15 and 416 + 27 ng/dl, 
respectively, representing a fourfold and ninefold in- 
crease over total testosterone levels for nonpregnant 
women. No difference was found when sera of women 
who were delivered of a female infant were compared 
with sera of women who were delivered of a male in- 


fant, which is consistent with the findings reported by 


Rivarola and associates.! The control values for total 
testosterone in thé 160 nonpregnant women of 48.3 + 
1.66 ng/dl were similar to those in the previous stud- 
ies," 8 as well as to those reported by Kley and associ- 
ates? and Stahl and associates. ? 

Kley and associates? measured total and free testos- 
terone levels in nonpregnant women by radioimmuno- 


assay and by equilibrium dialysis with volume correc- . 


tion, respectively, and found a total testosterone value 
of 41.1 + 12.1 ng/dl (n = 6) and a free testosterone 
level of 0.64 + 0.07 ng/dl (1.57% free) (n = 6). Stahl 
and associates!? measured total and free testosterone in 
nonpregnant women during different times of their 
cycles (by means of radioimmunoassay and equilibrium 
dialysis with diluted plasma, respectively), with a total 
testosterone value of 45.6 + 6.7 ng/dl (n = 37) and a 
free testosterone value of 0.52 + 0.14 ng/dl (n = 37) at 
midcycle (days 5 to 20); total testosterone was 36.8 + 
6.9 ng/dl (n = 28) and free testosterone was 0.36 + 
0.11 ng/dl (n = 28) during days 21 to 24. 

The percentage of free testosterone was significantly 
reduced during pregnancy in a previous report,! and 
this decrease was confirmed by the data presented 
herein. This can be explained by the observations of 
Vermeulen and associates? and Anderson and associ- 
ates! that pregnancy produces an increase in the con- 
centration and the binding capacity of SHBG. In our 
series, two of the three women who had total testoster- 
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one plasma levels during the first trimester which were 
within the normal range of nonpregnant women had 
pregnancies that subsequently terminated in abortion. 
This was also noted by Vermeulen and associates and 
Anderson and associates, who observed that the ab- 
normal conceptus did not produce enough estrogen to 
induce synthesis of sufficient quantities of SHBG to 
increase plasma testosterone significantly. 

The present study introduces a simple method of 
determining free testosterone which is reproducible, 
with an error of 10%. The procedure is done under 
nearly physiologic conditions in which the equilibrium 
between the bound and unbound fraction is not al- 
tered. Measuring the radioactivity after dialysis made it 
unnecessary to dilute the serum or to make a correction 
for the change in volume. 

Although the total testosterone level increases 
throughout pregnancy in both the population as a 
whole and in serial samples of individual women, the 
free testosterone level remains within the normal range 
for nonpregnant women until week 28. Because the 
metabolic clearance rate decreases as the percentage of 
unbound testosterone decreases and because the per- 
centage of unbound testosterone decreases during 
pregnancy,” it can be assumed that the increase in total 
testosterone before week 28 is due to a decreased met- 
abolic clearance rate rather than to an increased pro- 
duction rate. 

After week 28, the free testosterone level increases. 
This could result from either a greater decrease in the 
metabolic clearance rate of free testosterone or an in- 
crease in the production rate of testosterone. Because 
rationale does not support a large and abrupt change 
in metabolic clearance at week 28, it would seem more 
likely that, in addition to the decrease in clearance rate, 
the production rate of testosterone is increased. 

The source of this production is unknown. Exami- 
nation of the maternal-placental-fetal gradient shows a 
consistently higher fetal concentration of free testos- 
terone compared with maternal concentrations. Al- 
though the total testosterone level is higher in maternal 
serum and placental tissue than in fetal serum, it is the 
uribound fraction that is potentially capable of crossing 
the placental barrier. This would indicate that the fetus 
might be the source of the elevated testosterone level. 
Gonadal testosterone levels increase from 12 weeks to 
term in female fetuses and increase to a peak at week 
33 in male fetuses." If fetal gonadal testosterone is the 
source of increased maternal testosterone, this would 
be consistent with the increased production during the 
third trimester, which is suggested in this study. Specu- 
lation on the necessity of an increase in testosterone 
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production after 28 weeks of gestation would be inter- 
esting in view of the known anabolic actions of testos- 
terone. Further work needs to be done to-clarify these 
questions. 
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Upper genital tract changes and pregnancy outcome in 
offspring exposed in utero to diethylstilbestrol 
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Hysterosalpingography (HSG) was performed on 267 diethylstiibestrol (DES)- exposed women. One 
hundred eighty-five (6996) of these women demonstrated an abnormality and 82 women had normal 
findings. A relationship between abnormal x-ray findings and structural abnormalities of the cervix 
and vaginal epithelial changes was noted. Ninety-three women on whom roentgenography was 
performed had a total of 144 pregnancies. The pregnancy outcome in this group of women was 
significantly worse than that found in a control population of 87 women who had 147 pregnancies. 
In addition, women with abnormal x-ray films were found to have a poorer pregnancy outcome than 
the group of women with normal findings. The women with abnormal x-ray films had more ectopic 
pregnancies, spontaneous abortions, and premature deliveries than women with normal x-ray films 
although these differences were not statistically significant. Significantly fewer women with abnormal 
findings than women with normal x-rays were delivered of term infants. (AM. J. OBsTET. GYNECOL. 


137:299, 1980.) 


ÁN ASSOCIATION of upper genital tract abnormalities 
with in utero exposure to diethylstilbestrol (DES) was 
first observed in 1977.! At that time, the effect of the 
uterine changes on pregnancy outcome was consid- 
ered. Even though the association of clear cell adeno- 
carcinoma of the vagina and cervix with in utero expo- 
sure to DES is a matter of great concern, the potential 
for pregnancy wastage in these young women could be 


the cause cf greater morbidity and mortality than is - 


seen related to the genital malignancy. This study re- 
views the physical findings and results of hysterosal- 
pingography in 267 women exposed in utero to DES. 
Pregnancy outcome was correlated with x-ray findings 
in 93 of these women. 
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Material and methods 


The study patients were selected from young women 
being screened as part of a national program estab- 
lished by the National Cancer Institute for the follow- 
up of daughters exposed in utero to DES (Diethylstil- 
bestrol-Adenosis or DESAD Project). The details of 
patient recruitment and selection have been published 
elsewhere.” ? Each patient seen in this clinic was given 
an information sheet outlining the reasons for per- 
forming hysterosalpingography and the technique in- 
volved. Patients who agreed to have roentgenography 
performed were thus enrolled in the study. They were 
recruited before they were examined and before the 
clinic physician reviewed the findings of previous 
examinations. Thus, no special effort was made to re- 
cruit individuals with previously documented abnor- 
mal physical findings. Furthermore, no knowledge of 
the patient's obstetric history was available to the exa- 
mining physician at the time of recruitment. One 
hundred seventeen women seen in the clinic who had 
béen pregnant at least once had not undergone hys- 
terosalpingography. Two hundred pregnancies had 
occurred in these women. An additional 87 women 
who served as control subjects in the DESAD Project 
were used as controls in this study. One hundred 
forty-seven pregnancies had occurred in this group. 
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Table I. Types of HSG findings 
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HSG findings 


Small T shape 


T shape | cavity | plus small Total of 
No. of | Structural | Normal _Small Con- | plus small | plus con- | plus con- | cavity plus abnormal 
women | changes | findings | T-shaped | cavity | striction striction | striction | constriction findings 
118 Present 7 o. 19 15 3 34 T T a 16 ` 7 101 (86%) 
149 Absent 65 24 10 4 23 4 3 g 7 84 (56%) 
267 = 82(31%) 36(19%) 25(13%) 7(4%) 57(31%) 11(6%) 10(5%) 25(13%) 14(8%) 185 (69%) 


Table II. HSG changes in relation to structural 
changes 







Structural Frequency of 
changes t structural changes 
=20 * 16 (84%) 3 54% 
(N = 19) 
or 4 8 (50%) 8 
: (N = 16) 
21-24 + 57 (88%) 8 51% 
(N = 65) 
moe 36 (57%) | 27 
(N = 63) 
225 + 28 (82%) 6 32% 
(N = 34) 
= 40(57%) 30 
(N = 70) | : 
All ages + 101 (86%) 17 - 
(N = 118) 
= 84 (56%) 65 
(N = 149) : 
Total (N = 267) 185(69%) 82 44% . 
* At time of HSG. 
T = present; — = absent. 


None of these women was asked to undergo hystero- 
salpingography. 

Two hundred sixty-seven women agreed to undergo 
hysterosalpingography. Of this group, 223 had docu- 
mented evidence of in utero exposure to DES. Forty- 
four patients believed exposure to be likely on the basis 
of their mother's memory of taking the drug during 
pregnancy. Specific documentation from physician, 
hospital, or pharmacy records could not be obtained, 
but in all 44 women, DES-associated changes were 
noted in the vagina and/or cervix. Since the results for 
both groups were similar, all data'for DES verified and 
DES presumed are presented together. 

In 134 of 223 women with documented drug expo- 
sure, medication was started prior to the thirteenth 
week of pregnancy. In 144 women, medication was 


begun during the thirteenth through eighteenth weeks . 


of pregnancy; and in 31 women, medication was 
started during the nineteenth week of gestation or la- 
ter. In 14 other women with documented exposure, the 


Table III. HSG changes in relation to vaginal 
epithelial changes 






Vaginal 
epithelial 


|. HSG changes 








=20 T 20 (83%) 4 24 (6996) 
=F 4 (36%) 7 1] ` 
21-24 + 81 (86%) 13 94 (73%) + 
= 12 (8590) 22 34 
= 25 + 45 (74%) 16 61 (59%)§ 
z= 23 (53%) 20 43 
All ages + 146 (82%) 33 179 
Ies .. 39 (4490) 49 88 
Total 185 (69%) ^ 82 267 
*+ = present; — = absent. 
tp < 0.05. 
tp < 0.001. 
§p =-0.053. 


exact dates of medication were never verified. The 
dosages received by the mothers in the documented 
cases varied from 5 to 300 mg daily. The dosage regi- 
men used varied considerably in individual patients. 

The mean age of the women in the study group was 
23.6 years; the range was 17 to 30 years. For purposes 
of statistical evaluation, the women were divided into 
three major groups. There were 35 women aged 20 or 
under, 128 between age 21 and age 24, and 104 women 
aged 25 or older. 

The methods of obtaining maternal and patient his- 
tory as well as the findings of the first examination have 
been reported in prior communications.* ! The. tech- 
nique of hysterosalpingography (HSG) and uterine 
evaluation has also been presented. ? The roentgeno- 
grams on each patient were carefully reviewed by three 
of the authors, two of whom are obstetrician-gynecol- 
ogists and one of whom is a radiologist. The uterine 
cavity's shape, size, and contour were evaluated. The 
length of the uterine cavity was measured; a distance of 
2.5 cm or greater from the fundus to internal os was 
considered normal. Any uterine defects were noted. 
The contour and appearance of the cervix as well as 
changes in the oviducts were also recorded. 
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Fig. ac T-shaped uterus with constriction. Lower half of uter- 
ine cavity has a bulbous appearance and expected area of 


cervical canal has a funnel shape. 





Fig. 2. T-shaped uterus with hornlike configuration. Uterine 
cavity is irregular. 


For purposes of comparison, hysterosalpingograms 
on a non-DES-ex posed group of 34 women were also 
evaluated. Roentgenography was performed on these 
women as part of an infertility workup or because of 
the history of repeated spontaneous abortions. In 32 of 
these women, verification of nonexposure to DES was 
obtained. In two women, nonexposure could not be 
confirmed. The mean age of the women in the "com- 
parison” group was 27.6 years with a range of 20 to 35 
years. Seventeen of these women had had prior preg- 
nancies. 


Results 

Of the 267 women on whom HSG was performed 
(Table I), 185 (69%) demonstrated an abnormality 
(Figs. 1 to 6.) Eighty-two women (31%) had normal 


Fig. 3. Constructions are noted in the proximal portion of the 
hornlike extension from the uterine cavity. The uterine cavity 
is somewhat irregular. 





Fig. 4. Multiple intrauterine defects are seen. The cavity has a 
shaggy appearance. 


HSGs. The abnormalities observed were a T-shaped 
uterus with a small cavity in 57 women (31%), a 
T-shaped uterus in 36 women (19%), a small uterine 
cavity in 25 women (13%), a T-shaped uterus with a 
constriction in 25 women (13%), constriction rings in 
seven instances (4%), and other abnormalities in 14 
women (8%). The latter consisted of uterine filling de- 
fects, synechia, diverticula, and uterus unicornis or 
bicornis. The uterine changes were not related to age 
or the occurrence of a prior pregnancy. 

A total of 44% of the 267 patients had structural 


. changes of the cervix which consisted of anterior cervi- 


cal ridge, cervical collar, hypoplastic cervix, and pseu- 
dopolyp. One hundred and one (86%) of them had 
abnormal x-ray findings (Table II). One hundred 
forty-nine women had no gross abnormalities of the 
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Fig. 5. Radiopaque material extends from uterine cavity into 
the myometrium (arrow). Uterus has a T-shaped appearance. 


cervix; x-ray films revealed abnormalities in 84 (56%). 
Use of the Mantel-Haenszel method, with adjustments 
made for age, shows a significant difference (P < 
0.001) between the frequency of abnormal HSG find- 
ings between those women with structural abnor- 
malities of the cervix and those without. Abnormal 
HSG is 4.5 times more likely in women with structural 
cervical changes than in those without these changes. 

In all age groups, women with structural cervical 
changes had a higher rate of abnormal HSG than 
women without structural changes. Structural cervical 
changes were seen most often in women with a small 
uterine cavity with or without other uterine changes 
(P < 0.005). Another interesting observation was that 
fewer women aged 25 or older had structural changes 
of the cervix at the time of HSG (32%) than those aged 
20 or under (54%) (P < 0.05) or aged 21 through 24 
(5196) (P « 0.01). 

The relationship between findings revealed by HSG 
and vaginal epithelial changes (gross changes of ade- 
nosis, nonstaining squamous epithelium, white epithe- 
lium, and hyperkeratosis) was also investigated (Table 
III). One hundred forty-six of 179 (82%) women with 
vaginal epithelial changes had abnormal x-ray findings. 
Of the 88 women without demonstrable vaginal epi- 
thelial changes, only 39 (44%) had abnormal HSG. 
When adjusted for age, results showed the women with 
vaginal epithelial changes to have HSG abnormalities 
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Fig. 6. Small T-shaped uterus with dye extending out from 
cavity into myometrium. 


with significantly greater frequency (P < 0.001) with an 
odds ratio of 5.1. Thus, women with vaginal epithelial 
changes have a five times higher chance of having ab- 
normalities that appear on x-ray film than women 
without vaginal epithelial changes. This was noted to be 
true in all age groups studied (P < 0.05, P < 0.001, and 
P = 0.053). 

Total dosage of DES did not influence the frequency 
of upper genital tract abnormalities. There was, how- 
ever, a gradual decrease of abnormal x-ray findings 
with increasing gestational week of beginning exposure 
(73%, 66%, and 45%) (Table IV). The difference was 
significant when those exposed at 12 weeks or earlier in 
pregnancy were compared to those exposed at 19 
weeks or later (P < 0.01). 

Review of the x-ray films in the 34 “comparison” 
women revealed normal findings in 27 instances. Lack 
of exposure to DES was not confirmed in one of these 
27 women. Two women were found to have a 
T-shaped uterus, and in one of these lack of exposure 
to DES could not be confirmed. Four women were 
found to have intrauterine synechia, and in three of 
these women, curettage for one or more spontaneous 
abortions had been performed. Another woman was 
found to have bilateral tubal occlusion. In all, six of the 
34 women (19%) in the comparison group had abnor- 
mal uterine changes; 185 of 267 women exposed to 
DES (69%) had abnormal findings. The difference is 
highly significant (P < 0.001). 

Ninety-three DES-exposed women who underwent 
HSG had a total of 144 pregnancies (Table V). 
Twenty-five of the 144 pregnancies were electively 
terminated; therefore, a total of 119 pregnancies could 
be evaluated. The outcomes of these 119 pregnancies 
consisted of seven ectopic gestations, 22 first-trimester 
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Table IV. HSG changes in relation to time of exposure to DES (in weeks of gestation) 












Weeks of 
gestation 


Small cavity 
plus con- 







Small Con- 





at exposure findings T shape cavity | striction striction 
«12 36 98(73%) H4 10 4 36 6 6 8 
13-18 15 29 (66%) ( 8 i 3 2 3 3 
=19 17 14 (45%) 8 2 0 3 0 0 E 
Total 68 141 (67%) 29(21%) 20(14%) 5(3%) 42(30%) 8(6%) 9 (6%) 16 (11%) 12 (8%) 





r 


Table V. Outcome of 144 pregnancies in 93 women exposed to DES in utero 


Spontaneous abortions 

























" 
Total No. of | Elective Ectopic Premature Term live 

HSG abortion | pregnancies deliveries deliveries | births 
Abnormal : 78 | 12 5 (8%) 16 (2695) 8(1395) 24(39%)  14(3890)* 23 (34%) 37 
Normal 66 ' 13 2 (4%) 6 (21%) 6 (12%) | 12 (23%) 8 (20%)* 31 (58%) 39 
Total 144 25 7 (6%) 22 (20%)) 14(12%)  36(3290) 22(29%)* 54 (45%) 76 


*Percent of live births. 


Table VI. Outcome of first pregnancy in 93 women exposed to DES 


. Spontaneous abortion 




















tural 4 Premature live 

Abnormal + 29 6 I 5 2 7 5 10 15 

~ 27 6 3 6 2 8 a m 5 10 

Normal + 7 l 2 -— - - l 3 4 

-— 30 5 — 5 2 7 6 12 18 

Total 93 18 (19%) 6 (6961) 16 6 22(32951) 17 (86968) 80 (4890) 47 
*+ = equals Present; — = absent. . 


fPercentage of number of pregnancies. 
tPercentage of pregnancies minus elective abortions and ectopic pregnancies. 
$Percentage of live births. 


spontaneous abortions, 14 second-trimester abortions, pregnancies than those with normal x-ray films, the 
22 premature deliveries, and 54 térm deliveries. All of difference was not significant. 
the premature infants survived, for a total of 76 live The occurrence of spontaneous abortion in women 
births. with normal and abnormal x-ray films was analyzed. 
Seventy-eight of the pregnancies occurred in women These data were calculated after elective abortions and 
with abnormal x-ray findings and there were 66 preg- ectopic pregnancies were subtracted. Twenty-four of 
nancies in women whose hysterosalpingograms were . 61 (3996) pregnancies in women with abnormal x-ray 
normal. Twelve of 78 pregnancies associated with ab- films ended in first- or second-trimester abortions, and 
normal x-ray films (15%) and 13 of the 66 with normal 12 of 51 (23%) in women with normal x-ray films 
x-ray films (2096) were electively terminated. There was ended in spontaneous abortions. Although women 
no significant difference in the occurrence of elective with abnormal x-ray films had spontaneous abortions 
pregnancy terminations between women with normal. more often than those with normal x-ray films, this 
and abnormal x-ray films. Five of the remaining 66 difference was not significant. When first- and second- 
(8%) pregnancies associated with abnormal x-ray films trimester spontaneous abortions were examined sepa- 
and two of 53 (496) associated with normal x-ray films rately, it was noted that 16 of 61 (26%) pregnancies in 
were ectopic pregnancies. Although the women with women with abnormal] x-ray films and six of 51 (21%) in 


abnormal HSG had a higher percentage of ectopic women with normal x-ray films ended in first-trimester 
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Table VII. Outcome of pregnancies in 93 women 


exposed to DES in utero 









HSG findings 





Total No. of women 56 37 93 

Elective abortions only 12 5 17 (22%) 

Ectopic pregnancies only © 3 (7%)* - 3 (496) 

Term pregnancies only 13 (29%) 16(50%) 29 (38%) 

Spontaneous abortions 12 (27%) , 5(16%) 17 (22%) 
only 

Premature deliveries only 7(16%) 6(19%) 13 (17%) 

Ectopic pregnancy at least 5(11%) 2 (6%) 7 (996) 
once . 

Spontaneous abortion at 17 (89%) 8(25%) 25 (33%) 
least once 

Premature delivery at 11 (25%) 7(22%) 18 (24%) 
least once 

‘Term delivery at least once 20 (45%) 21 (66%) 41 (54%) 

Never term delivery 24 (54%) 11(3495) 35 (46%) 


*Number in parentheses is percentage of pregnancies 
minus elective abortions. 


abortions. Eight of 61 pregnancies associated with ab- 
normal x-ray films (13%) and six of 51 (12%) with nor- 
mal x-ray films aborted in the second trimester. 
Fourteen of 37 live births (3896) in women with ab- 
normal x-ray films were premature deliveries. Fight of 
39 live births (2095) in women with normal x-ray films 
were premature. This difference did not prove to be 
statistically significant.. Twenty-three of the 66 preg- 
nancies in women with abnormal HSG (35 96) and 31 of 
53 (5896) in women with normal x-ray films resulted in 
term infants. Women with normal x-ray films had a 
significantly greater number of term deliveries than 
women with abnormal HSG (P = 0.02). | 
The outcome of the first pregnancy in the 93 women 
was also evaluated and pregnancy outcome was related 
to the x-ray findings (Table VI). Fifty-six of the 93 
women had abnormal x-ray findings, and in 37 the 
x-ray films were normal. Eighteen of the pregnancies 
were terminated by elective abortion. The number of 
women having elective abortions did not differ sig- 
nificantly between groups with and without abnormal 
x-ray films. Ectopic gestation occurred as a first preg- 
nancy in six of the 93 women. Four (7%) occurred in 
women with abnormal x-ray films and two (4%) oc- 


curred in women with normal x-ray films. Even though - 


women with abnormal HSG had a higher frequency of 


'. ectopic pregnancy, there was no significant difference 
between the two groups. Spontaneous abortions were | 


calculated on the basis of the number of pregnancies 
minus those terminated by elective abortions and those 
which were ectopic. Thus, 22 of the remaining 69 
women (32%) aborted spontaneously. Fifteen abortions 
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(37%) occurred in women with abnormal x-ray films 
and seven (24%) occurred in women with normal x-ray 
films. The difference between groups was not sig- 
nificant. 

Premature deliveries occurred in 10 of 25 live births 
in women with abnormal x-ray films (40%) and in seven 
of 22 women with normal x-ray films (32%). No sig- 
nificant difference in the occurrence of premature de- 
liveries was noted in the first pregnancy in women who 
had normal compared to those who had abnormal 
x-ray findings. : 

In the initial pregnancy, 15 of 44 women (34%) with 
abnormal HSG were delivered of term infants as com- 
pared to 15 of 31 (48%) women with normal x-ray 
films. The difference did not prove to be of statistical 
significance. 

A further analysis of the pregnancy outcomes in the 
93 women is presented in Table VII. As can be seen, 


there were three women whose pregnancies resulted 


only in ectopic pregnancies and all three of them had 
abnormal x-ray films. When women who elected preg- 
nancy termination were excluded, it was noted that 13 
of 44 (2995) women with abnormal x-ray films were 
delivered only of term infants, and 16 of 32 (5096) with 
normal x-ray films were delivered only of term imfants. 
Spontaneous abortions only occurred in 12 of 44 
women with abnormal x-ray films (27%) as compared 
to five of 32 women (1696) with normal findings. Seven 
of 44 women with abnormal x-ray films were delivered 


only of premature babies (16%) as compared to six of 


32" women (19%) with normal x-ray films. It was 
further noted that 24 of the 44 (54%) women with ab- 
normal x-ray films were never delivered of a term in- 
fant as compared to 11 of the 32 (34%) women with 
normal x-ray films. These differences were suggestive 
in the category of term pregnancy only (29% and 50%), 
spontaneous abortion only (27% and 16%), ectopic 
pregnancy (7% and 0), and never a term delivery (54% 
and 34%), althougk the numbers were too small for 
statistical significance. 

. In DEX-exposed women who had been pregnant, 
the presence of structural cervical changes was com- 
pared in those who had had HSG and those who had 
not (Table VIII) Structural cervical changes were 


found significantly more often in the DES-exposed 


women who had HSG than in the exposed women on 
whom HSG was no: performed. This suggests some 

degree of self-selection for x-ray studies. When com- 
pared with the occurrence of structural cervical changes 
in the unexposed population of women who had prior 
pregnancies, this difference was even more significant. 
The outcome of pregnancy in the DES-exposed popu- 
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Table VIII. Structural cervical changes and outcome of i RE in women in different groups according to 
exposure and HSG 








. Structural cervical changes: 


DES exposed 


Unexposed, HSG not done 


Present 29 (52%) 7 (19%) 11 (996) 2 (2%) 

Absent 27 (48%) 30 (8196) 106 (9196) 85 (98%) 
Total 56 BT 117 | 87. 
Outcome of pregnancies in individual patients: 

Elective abortions only 12 5 32 2i 

Term pregnancy only _ 13 (2996) 16 (5096) . 47 (5596) 50 (7696) 

Never term pregnancy 24 (54%) 11 (34%) 13 (15%) 3 (4%) 


lation who had HSG performed was compared to 
pregnancy outcome in the exposed women on whom 
x-ray films were not obtained (Table IX). The results 
also were compared to those obtained in 147 pregnan- 
cies in an unexposed control population. As can be 
seen, term pregnancies occurred significantly less often 
in the DES-exposed women with abnormal x-ray films 
as compared to all other groups. Furthermore, ectopic 
pregnancies, spontaneous abortions, and premature 
deliveries occurred significantly more often in the 
DES-exposed women who underwent HSG than in the 
unexposed population. 


H 


Comment 


The present study confirms the findings of our pre- 
vious report in which 40 of 60 DES-exposed women 
(66%) evaluated had abnormal hysterosalpingograms. 
The changes noted in the larger pool of women were 
quite similar to those observed initially. In the present 
study, the most common abnormal x-ray finding con- 


sisted of a T-shaped uterus with a small uterine cavity 


(less than 2.5 cm in length). In addition, a relationship 
between structural abnormalities of the cervix and ab- 
normalities noted within the uterine cavity were fur- 
ther confirmed. Our initial studies suggested no 
specific relation between the presence of adenosis and 
abnormalities within the uterus; however, when all vag- 


inal epithelial! changes are considered, a distinct rela- 


tionship between these changes and uterine abnor- 
malities emerges. ‘The above observations recently have 
been confirmed by Haney and associates.’ 

Of interest was the observation that 45% of women 
whose first DES exposure occurred in utero at the 
nineteenth week or later had abnormal x-ray findings. 
By this stage of pregnancy, the miillerian ducts have 
already fused and we can only presume that DES ad- 
versely affected development of the uterine muscle, 


x 


Table IX. Outcome of all pregnancies according to 
DES exposure and HSG 


DES T 






HSG 
Abnormal | Normal not done 





No.ofpreg- 56 37 117 87 
nant women 

Total. 78 66 200 147 
pregnancies 

Elective 12 13 59 37 
abortions 

Ectopic 5 (8%) 2 (4%) 2 (195) 0 
pregnancies l : 

Spontaneous 24 (39%) 12(23%) 22(1696) 9 (8%) 
abortions l 

Premature 14 (38%*) 8(20%) 6(5%) 5 (5%) 
delivery 

Term 23 (35%) 31(58%) 111(79%) 96 (8796) 
pregnancies 

Total No. 37 39 117 101 
of live births 


* Percentage of live births. 


leading to areas of muscular hypertrophy and mal- 
development. As would be anticipated, the occurrence 
of uterine changes decreased as the duration of preg- 
nancy before DES exposure increased. 

Further analysis of our data demonstrated that there 
was no difference in the occurrence of abnormal HSG 
findings whether these studies were performed before 
or after pregnancy. Furthermore, the occurrence of 
abnormal x-ray findings was not related to age, in con- 
trast to the structural cervical changes which decreased 
in nuinber as age increased. Ages of patients did not 
appear to be related to pregnancy wastage. 

In the entire group of DES-exposed women who un- 
derwent HSG, the pregnancy wastage was high. Of a 
total of 119 pregnancies (excluding 25 elective abor- 
tions) in 93 women, only 54 (45%) resulted in term 
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deliveries. There were significantly fewer term de- 
liveries than seen in the 87 nonexposed control women. 
The incidence of ectopic pregnancy was high—seven 
of 119 pregnancies in DES-exposed women (6%). 
Spontaneous abortions occurred significantly more 


often than in the control women. Thirty-two percent of 


pregnancies in the DES-exposed study patients termi- 


nated as either first- or second-trimester abortions as 


compared to 8% in the nonexposed women. Premature 
deliveries also occurred significantly more often in the 
DES-exposed women having HSG than in the control 
group. Thus, the overall pregnancy wastage in the 
DES-exposed population of women studied appears to 
be significantly higher than that in the group of women 
not exposed in utero to DES. | 
Since pregnancy wastage was more common in 
women with abnormal HSG findings, fewer term de- 
liveries occurred in those women than in those with 


normal x-ray films. In addition, a larger number of 


ectopic pregnancies (896 versus 496), spontaneous 


abortions (39% versus 23%), and premature deliveries - 


(38% live births versus 20% live births) were found in 
the women with abnormal x-ray films although these 
differences were not statistically significant. Our find- 
ings further suggest that DES exposure per se in the 


absence of abnormal x-ray and structural cervicak 


findings did not significantly alter pregnancy outcome, 
whereas DES exposure associated with abnormal x-ray 
findings and structural abnormalities of the cervix was 
related to a poorer pregnancy outcome. Essentially the 
same results were found when the initial pregnancies in 
the 93 study patients were evaluated. There was à 
higher occurrence of ectopic pregnancy, spontaneous 
abortion, and premature delivery in women with ab- 
normal x-ray films than in those with normal x-ray 
films. In many instances, the number of pregnant 
women studied was too small for observation of sig- 
nificantly different findings. It is anticipated that as the 
study continues the numbers will become large enough 
to suggest more significant conclusions. 
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Evaluation of the pregnancy outcome in the 93 
women in the study group showed considerable varia- 


. tion among individual patients. Some women had a 


combination of poor pregnancy outcome and term de- 
liveries. When total pregnancy outcome in each indi- 
vidual patient was examined, it was noted that in the 
group of women with abnormal x-ray films, a consis- 
tently poor pregnancy outcome was seen more often 
than in those women with normal x-ray films. How- 
ever, once again, the numbers were not large enough 
for meaningful statistical analysis. 

Of interest was the finding that pregnancy outcome 
in the DES-exposed women who had x-ray studies was 
worse than observed in exposed women on whom HSG 
was not performed. Structural cervical changes were 
found significantly less often in the latter group of 
women. Thus, we would expect to find fewer uterine 
abnormalities in these individuals and consequently a 
better pregnancy outcome. These observations suggest 
some degree of self-selection for x-ray studies on the 
part of our patients. It is possible that women who al- 
ready had a poor pregnancy outcome or who were 
aware of lower genital tract anomalies from prior clinic 
visits elected to have x-ray studies more often than 
women without this prior history. 

An important goal is to determine what can be done 
for these individuals to improve pregnancy outcome. 
Apparently in the DES-exposed offspring ectopic 
pregnancy occurs more frequently than would be antic- 
ipated in a non-DES-exposed woman. Thus, the pos- 
sibility of ectopic pregnancy must be kept constantly in 
mind. Goldstein? suggested that cervical cerclage may 
be of some value in improving the pregnancy outcome 
in the DES-exposed woman. Presently, we do not advo- 
cate routine use of this procedure. However, in the 
patient with a single prior midtrimester abortion or 
premature delivery, this procedure may very well be of 
some value in prolonging the pregnancy to allow term 
delivery. 
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simplicity and significant in its every-widening ram- 
ifications. The. original concept by Kaufman and col- 
leagues! was presented exactly 3 years ago to the 
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American Association of Obstetricians and Gynecolo- 
gists in September, 1976, and I quote: “In 40 women, 
exposed to stilbestrol, changes in the uterus differed 
significantly ... from those seen in nonexposed indi- 
viduals . .. a T-shaped appearance of the uterus, con- 
stricting bands in the uterine cavity .. .and a hypo- 
plastic uterus." These changes, best exemplified by the 
hysterosalpingogram, have been reviewed by Dr. 
Kaufman. 

This presentation is an updated and ended ver- 
sion which answers several questions, avoids others, 
and raises still more, even as time runs out on the pos- 
sibility of study. As the discussants of the original 
paper, Drs. Munsick and Thompson pointed the way to 
material in this manuscript: “Time will also allow an 
evaluation of the significance of these findings from the 
standpoint of fertility and pregnancy problems such as 
abortion, premature delivery, ectopic pregnancy and 
other abnormalities of implantation.” 

The current paper has addressed itself to these is- 
sues. Those who seek out the published paper will find 
a variety of tables, frequently with more than two vari- 
ables, divisions and subdivisions, subclassifications, and 
(in keeping with the vogue of the day) microclassifica- 
tions. After having allowed me the luxury of wallowing 
in this detail, I find that Dr. Kaufman’s kindness and 
moral sense of propriety have prompted him to pre- 
sent the shortened and clarified tables you have been 
privileged to see today, Thomas Carlyle? said (100 
years ago): “A judicious man looks at Statistics, not to 
get knowledge, but to save himself from having ignor- 
ance foisted on him.” And an anonymous quote from 
Punch magazine told of a statistical dilemma—and so- 
lution: “The figure of 2.2 children per adult was felt to 
be in some respects absurd, and a Royal Commission 
suggested that the middle classes be paid money to in- 
crease the average to a rounder and more convenient 
number.” 


The tables are indeed complete and carefully eae 


ated. In some columns, numbers have been converted 
to percentages; in others the reader is left to his cal- 
culator. From the columns and rows we glean the fol- 
lowing: there were 119 pregnancies in 93 DES-exposed 
women in whom HSG was performed. Only 45% of 
these pregnancies went to term. 6% were ectopic preg- 
nancies, and 32% terminated in spontaneous abortion. 
All of these results are considerably poorer than stan- 
dard figures. Further, the statistics are poorer than in 


.. DES-exposed women whose HSG findings are normal. 


One can then postulate a theorem: the influence of 
DES on the fetus results largely in lower (cervical and 
vaginal) genital tract defects. When these are associated 
(as they seem to be in 69%)? with upper genital tract 
deformities (corpus and tubes), abortions and ectopic 
pregnancies increase and the patient is less likely to 
deliver a term fetus. One caveat at this point: the au- 
thors suggest the possibility of self-selection, with the 
patients having lower tract anomalies electing to have 


Genital tract changes and pregnancy after DES exposure 307 


HSG more frequently. I add the suggestion that the 
investigators may themselves have subliminally been 
more éncouraging to these patients. 

What then remains? Many questions need to be an- 
swered and we look to the authors to continue their 
unique work. The primary mystery may be the most 
. difficult to determine: How is it that estrogen wreaks its 
havoc? The authors suggest that the influence of estro- 
gen varies as to the time of fetal exposure. The mülle- 
rian ducts appear at weeks 5 to 6.* These are the anlage 
of the tubes, uterus, and upper vagina. By week 8, 
these have moved together and fused. By cell prolifer- 
ation, the uterovaginal canal is developed. By week 15, 
there is a solid mass of epithelial cells, and by week 18, 
these have canalized. Much growth still occurs at week 
16 and later? which may provide an explanation as to 
why developmental defects occur in a fetus whose ex- 
posure to DES did not occur until later. Muscular 
layers of the corpus are developed from the mesen- 
chyme after the third month and onward. The fundus 
arises by fibrous and muscle tissue which fills in at the 
angle of the ducts. Smooth muscle first appears at 27 
weeks.? It has been noted that "stroma at different 
levels of the genital tract have an inductive effect which 

influences the overlying epithelium." 

What causes the structural abnormality constricting 
the corpus and possibly the tubes, resulting in a nar- 
rowed müllerian lumen? Is it abnormal fusion of the 
ducts? Are the changes endometrial? Does the myome- 
trium hypertrophy or contract? And, as Dr. Munsick 
suggests, are there urologic changes comparable to 
those in the müllerian ducts? 

In this day of nonchauvanism, is it fair to ignore the 
male partner? In mice, high doses of DES cause sterility 
in male mice. Lower doses impair reproductive per- 
formance of female mice but have no effect on male 
inice.5 In adult male humans who have been exposed to 
DES, there is a greater incidence of abnormal physical 
findings, some 25% as compared to 6% in control sub- 
jects. These include epididymal cysts, hypotrophic 
testes, and hypoplastic penises. Sperm count and 
motility are.decreased in these patients compared to 
control subjects.? 

There is a bittersweet note to the “DES problem": 
The entire subject is patently self-limited. A generation. 
hence, to paraphrase Winston Churchill, few will care 
what the few here did so nobly. No future mothers will 
receive DES (or any other hormone, for that matter), 
certainly not knowingly, but other substances remain to 
be considered, whether they are ingested, inhaled, or 
absorbed. Does this justify the extent of studies sug- 
gested by Bibbo and colleagues’: intravenous pyelog- 
raphy, cytoscopy, hysteroscopy, laparoscopy, and pos- 
sible organ biopsy? Is this possible in today’s climate of 
severely limited human experimentation? It is probably 
not possible, but we are indebted to Kaufman and co- 
workers that we have come this far. 
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DR. DAN ROBERTS, Wichita, Kansas. One would as- 
sume that the women included. in your study are the 
daughters of women with a high rate of fetal wastage or 
they probably would not have been exposed to DES. 

Has there been any comparison with fetal wastage 
retrospectively in the mothers of these girls and/or has 
there been any investigation of the reproductive tract 
anomalies in those women? 

DR. RICHARD B. SALZER, Cincinnati, Ohio. Since two 
of the significant changes are constrictions and a small 
uterine cavity, I wonder if any study has been done 
regarding pregnancy subsequent to the first one, even 
though it might have resulted in wastage, or if repeat 
HSG has been performed to see if the pregnancy itself 
might have improved the situation. 

DR. KAUFMAN (Closing). One reason for considering 
so many variables was to avoid arriving at erroneous 
conclusions. I think a perfect example of this was the 
assumption that oral contr aceptives alone were re- 
sponsible for the increase in coronary ar tery disease 
when used by women over the age of 40, when in.ac- 
tuality it was noted, when other variables were consid- 
ered, that cigarette smoking may be an even more im- 
portant factor. Therefore, we must attempt to analyze 
all possible known variables to be sure that one or sev- 
eral of these are not also related to the findings noted. 

Dr. Levinson raised the point that we may have been 
encouraging the patients to have HSG when lower 
genital tract abnormalities were found. 'This may well 
be the case, but actually 5695 of patients who under- 
went HSG had a normal cervix, so that more patients 
with a normal cervix were examined than those who 
had stimulated cervical changes. Furthermore, the pa- 
tients were recruited for HSG by our nursing staff 
prior to the examination and, as noted in the article, 


‘women were recruited before the examining physician 


was aware of the physical findings or prior pregnancy 
outcome. We tried as much as possible to eliminate 
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selection bias, although as Dr. Levinson stated, it is 
possible that the bias could have been subliminal. 

The uterine structure abnormalities appear to be a 
result of muscular: hypertrophy, and this has been 
noted in several uterine specimens that have been re-. 
moved and studied. Isolated thickenings .of uterine 
muscle appear to result in the "T"-shaped appearance 
and constriction that is noted in some of the x- ray films. 

We have obtained more than 100 intravenous pyelo- 
grams on the DES-exposed women and so far have ` 
found no significant abnormalities. DES exposure does 
not seem to affect the urinary tract as it does the genital 
tract. 

Fortunately, indeed, the DES problem is self-limited, 
but we still have the problem of dealing with pregnan- 
cies in many of these young women and will for the 
next 10 to 15 years. Thus, it will remain a problem with 
us for a long time. . 

In addition, the “DES problem" has focused our at- 
tention upon the effect of exogenous hormone stimu- 
lation on fetal genital development. I hope this will be 
the stimulus for further study into the mechanism of 
action of these substances upon the developing genital 
tract. 

Dr. Roberts raised the point, about the mother's 
pregnancy history, and J think it is a good one, but, as I 
pointed out in the discussion, we found that the DES 
exposure per se was not the factor that was related to 
the poor pregnancy outcome; rather the poor preg- 


. nancy outcome was associated with structural cervical 


and uterine changes. In the group of women who were 
exposed to DES and who did not have HSG and who 
were found to have a small percentage of structural 
cervical changes, there was a much better pregnancy 
outcome. This would suggest that just the women with 
structural abnormalities are more likely to have a bad 
pregnancy outcome compred to those women who did 
not have these abnormalities even though all.of the 
women were exposed to stilbestrol. 

We do have the data regarding the mothers’ preg- 
nancy histories so that the point he raised is one we will 
pursue further. I suspect it will bear out what I just 
said. 

Regarding the effect of pregnancy on the x-ray 
findings, we noted that there was no difference in x-ray 
changes whether they were done before or after 
women had had an initial pregnancy. 

As far as the upper genital tract changes were con- 
cerned, as the women became older, the x-ray changes 
persisted, in contrast to the structural changes of the 
cervix. As the women aged, the number with structural 
cervical changes decreased. It seems as if there is im- 
provement in the appearance of the cervix whereas 
there does not seem to be any significant change in the 
appearance of the upper uterus per se. 


— 


Obstetrics and gynecology: Doing better— 


feeling worse 
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MARTIN L. STONE 
Stony Brook, New York 
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CUSTOMARILY, someone in this position would review 
the history of the Central Association and sing its 


praises. I will not for several reasons: (1) Your historic 
$ i 


session last night could not and should not be up- 


. Staged; (2) too many here are the "Central" and know 


much more about it than I do; (3) I am sure Dr, Nettles 
will have much to say on the subject in his Presidential 
address; and (4) I often do not do what 1 should. 

Perhaps you are wondering about the title of my talk. 
Well, in their eagerness to ensure successful meetings 
with large audiences, scientific program chairmen bor- 
row heavily from advertising agency copywriters for 
titles assigned to the speakers. 


Several years ago, the American Medical Association: 


invited me to speak at a special meeting on perinatal 
mortality and assigned the topic "Manpower problems 
in obstetrics.” My secretary, among others, thought this 
was self-evident and called for little discussion. 

Another assignment was “Contraception at home.” 
My wife suggested that it was nobody’s business, and 
that I say so and sit down. 


At an American College of Surgeons meeting, my 


‘topic was “Family ID m I do it" 
fortunately. — . 

At St. Vincents Hospital in New York City, my 
topic was, for obvious reasons, "Infertility —voluntary.” 
Whata wonderful euphemism to get around the moral 
objections to the word, if not the Seed ot contra- 
ception. : 

In El Paso, Texas, my topic was the "Impact of the 
women's movement on the practice of gynecology.” It 
took me only three paragraphs and two jokes to realize 


—very well, 
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that there-was no women's movement in El Paso and I 


was laying a bomb. ` 

Let me say, the Central does it differently! The pee 
ident calls and honors you with the invitation and says 
you're busy—to go to the files, pick your own topic, and 
so I did. 

| Taccepted the invitation because of — contacts. 
with so many here with whom I have worked.and for 
whose achievements I have admiration and respect, 
and because of the important role the Central Associa- 
tion of Obstetricians and Gynecologists has played and 
is playing in the growth and development of our dis- 
cipline. 
I accepted, in spite of being devera and closing 


in New York City, opening in Stony Brook, and doing 


split weeks all over the country as President of the 
American College of Obstetricians and Gynecologists. 
So—let us begin—and what more appropriate place 
to begin than in the beginning. : 
And in the beginning, God created the heavens and 


earth. Then God said, “It is not good that man should 


be alone. I will make a peper fit for him. And so he 
created women from man’s rib (without a second opin- 


ion, mind you) and God said to them be fruitful and 


multiply. And they did and so well and he was so busy - 
with other problems that he created obstetricians. and - 
gynecologists to help him—and then he created the 
American Board of Obstetrics.and Gynecology which : 
has flourished by divine right since. its creation (and 


that is the answer to the oft-repeated question, “Who 


gave the Boards the right to examine and certify?"). | 

And the American Board reigned supreme and cer- 
tified disciples. And then the disciples split and formed 
many new congregations. And one year before the - 
American Board was created, Palmer Findlay of Oma- 
ha, Nebraska, and a small group of followers met in the 
spiritual oasis; St. Louis, Missouri, and formed the Cen- 


tral Associatión-of Obstetricians and Gynecologists. 


In the past 50 years, just.as the Central has pros- 
pered; grown, and changed, so too has the practice of 
obstetrics'and gynecology and some have referred to it 


| as a discipline in transition. The nature and the mag- 
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nitude of the changes suggest to me that ours is a dis- 
cipline more in revolution than transition; that, for 
many of our colleagues, future shock is here, and that 
while we are doing better, we are feeling worse. 

The revolution has involved not only changes in 
specific medical practices, but also significant economic, 
political, ethical, and social considerations. Obstetrics 
and gynecology, as much as any other medical special- 
ty, has mirrored the times in which we live and reflects 
the public's fascination with the age of technology. 
What space scientists have developed for outer space 
monitoring of astronauts, we have adopted for inner 
space monitoring— monitoring of the fetus in utero. 

With newer technology and greater understanding 
-of physiology, many standard practices of the past have 
faded into obscurity. | 

Obstetricians and gynecologists today are not just 
technicians extracting either a baby or a uterus from a 
pelvis, but physiologists, endocrinologists, oncologists, 
diagnosticians, preventive and community medicine 
experts, and scientists concerned with the total health 
care of women and their pregnancies. 

And we have achieved a reduction in maternal mor- 
tality from 1 in 100 to 1 in 12,000 and in perinatal 
mortality from 45 per 1,000 to 13 per 1,000 and made 
as our end point in obstetrics the quality of life—the 
right of every baby to be well born. 

And we recycled ourselves to handle developments 
in antepartum diagnosis, including predicting heredi- 
tary disease or congenital defects, fetal maturation, and 
intrapartum evaluation of the fetal environment. New 
concepts, terminology, and techniques had to be mas- 
tered: amniocentesis, sonography, fetoscopy, alpha 
fetoprotein, cost-effectiveness, subspecialization, neu- 
rophysiology, prostaglandins, chemotherapy, and. the 
high-risk pregnancy concept, to mention a few. 

Through programs of the American College of Ob- 
stetricians and Gynecologists, the Central, other orga- 
nizations, and university hospital centers, postgraduate 
education, on a voluntary basis (including voluntary 
recertification), flourished and the newer information 
has been successfully disseminated and put into 
practice. | 

One of the previously referred to groups of zealots, 
the American College of Obstetricians and Gynecolo- 
gists, revised the gospel according to St. Nicholas 
(Nicholas J. Eastman) and published their version, en- 
titled “Toward improving the outcome of pregnancy— 
Recommendation for the regional development of ma- 
ternal and perinatal services.” | 

Where it has been allowed to develop, regionaliza- 
tion has been successful. Neonatal mortality rates have 
significantly decreased in the presence of neonatal in- 
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tensive care units, transport systems, and high-risk 
obstetrics programs. Transport systems may involve 
the mother prior to delivery whema high-risk condition 
is determined to be present or the neonate immediately 
after delivery or development of a problem. Present 
evidence strongly suggests that the best "transport 
mechanism" for the infant is the mother's uterus. 

Consider, for a moment, the experience in Arizona. 
Twenty years ago, their statewide mortality rate ranked 
forty-fifth among the 50 states. In addition, 43% of the 
severely retarded children in the Arizona Children's 
Colony were judged to have acquired their condition 
during the perinatal period. 

The Sunshine State began moving out from under 
this cloud with the creation of a pilot program which, 
by 1966, had grown to a statewide network of four 
maternal and perinatal centers linked by a coordinated 
transport program. Between 1966 and 1972, the de- 
cline in infant and neonatal mortality in Arizona was 
more rapid than the national trend. By 1972, the infant 
mortahty ranking had improved from forty-fifth to 
eleventh nationally, while neonatal mortality improved 
from thirty-fifth to third. 

Similar declines have been experienced in other 
states where the concept of regionalization has been 
.placed in practice. In Wisconsin, the neonatal mortality 
has decreased from approximately 10 to 6 deaths per 
1,000 live births. In Quebec, from 1967 to 1973, the 
perinatal mortality for infants weighing more than 
1,000 gm fell from 22.1 to 14.4 per 1,000. In Mas- 


- sachusetts, an infant mortality of 20 per 1,000 and a 


national ranking of thirteenth had improved to 13.9 
per 1,000 by 1974 and a national rank of third. 

Doing better, yes. Feeling worse, yes—but why? Part 
of the answer lies in the rise of consumerism and an- 
tiestablishment feelings which have become vital forces 
on the national scene. The coalition of obstetricians 
and gynecologists with womens' groups, so successful 
in achieving women's rights in regard to abortion, tubal 
ligation, and other health issues, fell apart and obste- 
tricians and gynecologists became the object of the 
wrath of many activists, as well as governmental agen: - 
cies and the press. 

In addition to consumerism, defined as "I want a 
piece of the action," Dr. Irv Cushner, Deputy Assistant 
Secretary of Health, Education, and Welfare, cites 
other "isms" which are having a profound effect on 
our practices—humanism, feminism, naturalism, and 
moralism: 

1. Humanism— I'm not just a uterus, I’m a person. 

2. Feminism—I. want an equal role—not one as a 
woman. 

3. Naturalism— 1 want nothing artificial. 


` 
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4. Moralism—For every winner, there’s a loser. 
Change leads to dilemma. These “isms” often are trans- 
lated to mean that all technology is bad and that birth 
must be managed by a total hands-off policy, including 
home delivery—the earliest form of child abuse. 

As I said in my Presidential address, professional and 
popular priorities are moving dangerously far apart. 

Consumer demands on our specialty and hospitals 
may be listed as; (1) childbirth without fear, (2) room- 


ing in, (8) husband in labor and delivery rooms, (4) | 


menu selection, (5) free television, (6) showers versus 
bathtubs, (7) admission procedures, (8) anesthesia fees, 
(9) laboratory fees, (10) visiting hours, (11) parking, 
and now (12) music in the delivery room. 

A prize-winning paper, offered ata NAACOG meet- 
ing in Florida, recommended Helen Reddy belting out 
"Lady Train" during the first stage of labor, and Stevie 
‘Wonder rocking through "Sir Duke" during a driving 
second stage. Think of the encouragement a reluctant 
patient could derive from Donna Summers' disco ren- 
dition of “Bad Girls.” 

In sharp contrast, I trust, are the obstetricians’ 
criteria, namely, the lowest hospital, state, and national 
rates of: (1) maternal mortality, (2) fetal mortality, (3) 
neonatal mortality, (4) infant mortality, (5) neurologi- 
cal sequelae, (6) malformation, and (7) mental retar- 
dation. 

I hope that the contrast between consumer demands 
(some of them valid) and professional goals will begin 
to lessen. For example, can we reconcile regionalization 
and the high-risk pregnancy concept with alternative 
birthing centers? 

I believe we can. I believe we must in order to stop 
the home delivery onslaught with its disastrous conno- 
tations of patents who are feeling better but doing 
worse. The conscientious, knowledgeable, caring phy- 
sician is doing: better, but feeling worse. He may be 
sued for malpractice for either performing or not per- 
forming a procedure. He is often damned if he does 
and damned if he doesn't. | 

Let us look at regionalization as an example. It is not 
achieved easily. It is difficult to alter traditional pat- 
terns of health care. The three most difficult things for 
a hospital to give up are the gift shop, the women's 
auxiliary, and obstetrics. 

This is reflected in figures, as reported in a recent 
article by Pearse,! that indicates only two states, Mas- 
sachusetts and California, have significandy reduced 


the number of hospitals performing less than 500 de- — 


liveries a year and that the number of maternity ser- 


vices has increased every year since 1973. 2: 


Furthermore, obstetricians and health planners mean 
different things by regionalization. We mean better 


- 
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health care; they mean shrink the system and save dol- 
lars. 

The appearance of doing better, the reality of feeling 
worse, is often the result of the bandwagon syndrome.* 
The bandwagon syndrome is associated with early ac- 
ceptance of unimproved or popular ideas which are 
then disproved and abandoned only to be replaced by 
another fad. 

The new idea is frequently first announced at a press 
conference. The public, in search of panaceas and an- 
swers, exerts further pressure on the physicians. Re- 
search foundation and research workers, as well as 
government agencies and private industry, may have a 
vested interest in an idea endowing it with official sanc- 


-tion and monetary support. 


Both for the monetary support and the ego satisfac- 
tion, radio, television, and newspapers are used to 
spread the word. The patient hears it on the radio or 
reads it in the daily paper. Our journal will arrive some 
davs later. We have, asone colleague in New York puts 
it, trial by media? 

Talk about bandwagons—how about reputed re- 
ports that the United States is facing a health crisis, that 
there is a shortage of doctors. A New York Times edito- 
rial writer asked recently, "What health care crisis?" 
and reminded us that Nixon and Fortune Magazine 
warned of chaos in medicine and CBS did a 2-hour 
program to warn us—"Don't get sick in America." 

And then, before he resigned, Secretary of Health, 
Education, and Welfare Califano says there are too 
many doctors and that the health of Americans has 
never been better. Our death rate has been cut in half 
since, 1900, 1977 showed a record low infant mortality, 
and a baby born today has a life expectancy of 73 years 
compared to 47 years for one born in 1900. 

The alarmists sought to use exaggerated descriptions 
of some real problems to achieve socialized medicine 
here. The health care crisis has been replaced by an- 
other figment of the imagination—the energy crisis. 

The media loved the subject of hormones and re- 
ported, in detail, all endocrine research. Just a few 
years back, we were able to respond to women's univer- 
sal desire to remain feminine forever. We were doing 
better. Then oncologists suggested that estrogens cause 
cancer—so we are feeling worse. The "pill" seemed to 
be the answer to world population problems. Popula- 
tion experts worry that not enough women are "on the 
pill; oncologists worry that the pill may cause cancer; 
internists worry about thromboembolic disease—doing 


better and feeling worse. 


The intrauterine contraceptive devices have a resur- 
rection and constant improvements are made that 


culminate in the Dalkon Shield, advocated by a leading 
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eastern medical center as “the answer.” Now, new types 
of pelvic infection are reported—doing better and feel- 
ing worse. 

We persist with changes in shape—adding a little 
hormone here, copper there, oregano too—doing bet- 
ter and feeling worse. 

New agents help unfortunate infertility patients to 
become pregnant and even have Barer ane better 
and feeling worse. 


We have developed a scope for every orifice, and if | 


there is not one, we create one at the umbilicus. 

We establish a discipline that achieves appropriate 
recognition as a scientific specialty and then declare 
that we are primary physicians. 

We establish subspecialties and then hear iabng 
that many are deficient in general obstetrics and gyne- 
cology, and training in gynecologic surgery is less than 
adequate—doing better and feeling worse. 

Our journals increase in size and number to keep up 
with the rapid developments and current issues in our 
field (doing good), but there is a long lag period before 
articles can appear in print and no time to read all the 
literature in any case (feeling worse). 

We depend on peer review to ensure that proper 
concepts, newer ideas, and advances and progress in 
medicine will appear in our journals but then learn that 
Nobelist Dr. Rosalyn Yalow had difficulty in publishing 
the original paper that described her prize-winning 
work in radioimmunoassay. 

Dr. Barry Commoner, in an article entitled “Peering 
at peer review,” commented that having a paper re- 
jected is like having venereal disease—it is far more 
widespread than one would guess. Most victims are too 

ashamed or too worried about the effect on their 
careers totalk about it. 

And just when it appeared that, through the efforts, 
programs, and activities of ACOG and Central, and the 
like, we were making progress in coping with our prob- 
lems, government activity in medical affairs became 
more visible. This is guaranteed to make anyone feel 
worse, no matter how well they were doing.- 

In the last few years, the Federal Trade Commission, 
that appendage of government, has launched more 
wars than the Pentagon, and they seem to have the 
ability to open up a new front daily. | 

The FTC is either investigating, suing, or studying 
the following issues: price fixing, restraint of trade, 
doctor dominations of "blues," restraining supply and 
scope of practice of nonphysician health care provid- 
ers, boycotts of the Health Maintenance Organization 
relative value scales, medical associations, specialty 
boards, and restraints on advertising. 3 

If that were not enough, the people who brought us 
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the postal service are planning to bring us national 
health insurance. Unfortunately, they seem unaware of 
Powell's Law. Enoch Powell ran the NHS 1n Great 
Britain in the 1960s. His law states that the demand for | 
free (tax-paid or insurance-paid) health care is infinite 
and can never be met. | 

The British Rcyal Commission Report on that coun- 
try's free health system stated, "Whatever the expendi- 
ture on health care, demand is likely to rise to meet and 
exceed it." | 

Powell's Law goes unmentioned because its basically 
pessimistic conclusions do not suit the advocates of 
NHL. It deflates unrealistic hopes and reminds us that 
hard choices will have to be made. The care that Ken- 
nedys, Kings, and Carters get will not be available to 
ordinary mortals. 

In Britain, health care is rationed. Older victims of 
kidney failure go without dialysis or transplants. Hospi- 
tal numbers, beds, specialists, and equipment have a lid 
on them and many wait'in line for care—a wait that 
may be measured in years, not days. 

Our colleague, Thomas McElin,® detailed for us the 
failings of the British System in his Presidential address 
to the American Association of Obstetricians and 
Gynecologists and the ominous signs are that such a 
system is to be the basis of our government's program. 
I say feeling worse. He said he feels, as did a French 
citizen at the execution of Marie Antoinette in 1973, “I 
was sitting so close I could hear the whisper of the axe." 

The next decade is critical for our specialty. Inroads 
are being made by family physicians, midwives, inter- 
nists, pediatricians, medical endocrinologists, and on- 
cologists. T'he "Feds" see an opportunity to diminish or 
eliminate our specialty by substituting many such 
groups as a cost-szving activity. | 

"Obstetrics-Gynecology is a recognized specialty of 
medicine, defined and strengthened. over the past 
seventy years in order to provide the highest quality of 
health care to women, with particular emphasis on re- 
production. We believe, in order to preserve this heri- 
tage, it must remain a strong, united specialty for deliv- 
ery of health care to women." 

If there is a cure for our dilemma, I believe it 1s this: 
We must act rather than react, placing our profession, 
our specialty, in a perspective which transcends the 
transitory glitter of the popular. We must concentrate 
on our accomplishments rather than dwell on our ap- 
prehensions; focus on our achievements rather than 
our fears. 

If we are to do better and feel better, we must do 
battle, armed with facts, not fantasies; reason, not 


rhetoric; and purpose, not passion. For health care 


professionals the alternatives are clear. Either we be- 
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come involved in shaping the health care system or we 
become relegated to implementing the decisions of 
others. | 

At this meeting, we have heard much about our past 
through the presentation of historic, but timeless, pro- 
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fessional papers. Reason enough, I would suggest, that 


we have been doing better for a long time. 
Tomorrow and well into the future, we have the very 
real prospect of feeling better, as well. 
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The objective evaluation of dysmenorrhea therapy 


ROGER P. SMITH, M.D. 
J. ROGER POWELL, M.D. 


Urbana, Illinois 


Past attempts to obtain objective evaluation of dysmenorrhea therapy have been severely limited by 
the lack of accurate, reliable intrauterine pressure data. The development of the catheter-tip 
microtransducer has made accurate, error- and artifact-free intrauterine pressure recording a reality. 
This information has made assessment of uterine effects of drug therapy feasible. The combination 
of this type of information with the use of mathematical processing of data has finally made truly 
objective assessment attainable. A description of the current technique and the findings made 
possible by its use are presented. (AM J. OBSTET. GYNECOL. 137:314, 1980.) 


THE OBJECTIVE EVALUATION of dysmenorrhea 
therapy has, until recently, been an elusive goal. De- 
spite the pioneering work of the 1940s, the physiologic 
basis of “menstrual cramps” was often ignored when 
therapy was discussed. Physiologic data were cumber- 
some to obtain and of variable quality. In addition, the 
techniques required to obtain the data often altered the 
physiology of the uterus, making the data unreliable. 
The need for accurate methods of obtaining and 
evaluating information about the activity of the uterus 
during dysmenorrhea and its therapy has led to the 
development of the system presented in this article. 
Attempts to record intrauterine pressure, in either 
pregnant or nonpregnant uteri, have generally been 
based on the use of a fluid-filled intrauterine balloon 
connected to a recording device. While alternatives 
such as hysterosalpingography, electrouterography, 
and tocodynamometry have all been tried, none pro- 
vide any real improvement and have since been aban- 
doned. The only useful alternative to the balloon-tip 
catheter has been the open-tip catheter. Both the 
balloon-tip and open-tip methods are subject to the 
problems ofall fluid-filled systems. Both are extremely 


sensitive to motion and to the relative positions of the . 


" tip and transducer. Elasticity of the balloons, com- 
pliance of tubing, and fluid leaks combine with the 
problems of dampening and resonance to induce er- 
roneous readings influenced by artifacts from these 
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methods. All fluid column techniques must transmit 
their pressure changes to a connected transducer for 
conversion to a recordable form. To avoid the prob- 
lems of the fluid column, several approaches have been 
attempted to place the transducer directly within the 
uterus. While insertion of conventional strain gauges 
has been attempted, small implantable transducers 
were not practical until the introduction of the cathe- 
ter-üp microtransducer in 1973.! This transducer 


-avoids the problems of induced artifacts and errors of 


fluid columns, while providing improved stability and 
accuracy.?^7* It is well suited for intrauterine use be- 
cause of its small size (Fr. 4 to 8, 1.33 to 2.67 mm), 
stability, and immunity to motion and position artifacts. 


Material and methods 


A double-blind crossover placebo controlled study of 
mefenamic acid (Ponstel) was undertaken in 81 pa- 
tients with primary spasmodic dysmenorrhea. The 
study duration involved six menstrual cycles, three 
during medication and three during placebo, with the 


. sequence determined by a blind randomized code. Pa- 


tients were screened using a menstrual symptom ques- 


tionnaire,? and only patients with spasmodic dysmen- 


orrhea were selected. These questionnaires, along with 
patient diary sheets and individual assessments, pro- 
vided the subjective evaluation. 

Volunteers were used for the intrauterine manom- 
etry evaluations, All pressure measurements were car- 
ried out during the first 24 hours of menstruation. 
Drugs used were those prescribed for the patient dur- 
ing the double-blind crossover study; the sequence of 
medication was not altered. The blind coding of drugs 
was not broken during data processing. Each patient 
acted as her own control during the placebo cycles and 
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Fig. 1A. Comparison between intrauterine and endocervical pressures from patient 32 on the first 
day of menstrual flow is shown. Contractions Nos. 115 to 119 are seen beginning 150 minutes after 


patient received medication (placebo). 


during the first 30 minutes of pressure recording. The 
catheter used (Millar PC-771) carries two microtrans- 
‘ducers: one at the tip of a Fr. 5 (1.67 mm) catheter and 
a second transducer 4 cm proximal to the tip. The main 
body of the catheter is Fr. 7 (2.33 mm). 
After the patient's informed consent was obtained, 
the cervix was visualized with the aid of a sterile 
speculum. The cervix was disinfected with an iodine 
solution, and the catheter-tip transducer was passed 
into the uterine cavity. Tenacula or probes were used 
only if the catheter could not be passed without them. 
This occurred in less than 3096 of the placements. 
After placement of the transducers, a tampon was 
placed in the vagina, and the catheter was secured with 
tape to the patient’s inner thigh. Pressures from the 
uterine cavity and endocervical canal were recorded 
continuously on a Hewlett-Packard 5508B dual-chan- 
nel strip-chart recorder. Medication was given at the 
. Start of the recordings, and all recordings were carried 
out for a minimum of 4 hours. 
| Each strip recording was then analyzed by means of 
an X-Y digitizer (Numonics 1238). The recordings 
were divided into 30-minute segments, beginning with 
the time that the first medication was given. Within 
these sections, each pressure wave (contraction) was 
characterized by its duration, the interval from the 


previous contraction, baseline pressure at start and 
finish, and the slope of the curve made by the pressure 
increase and decrease. Peak pressure as well as the area 
under the curve to the baseline and to the cervical pres- 
sure were also compiled. The average, the standard 
deviation and sum, and the standard error of the mean 
were all compiled to allow comparisons. By mathemat- 
ically applying statistical significance tests, subjectivity is 
reduced and assurance given that conclusions drawn 
do not reflect riormal sampling variation in the data. 
The use of the X-Y digitizer allows portions of the 
pressure tracings to be replotted (Fig. 1A). Using this 
procedure, the relative pressure between cervix and 
uterus may be plotted (Fig. 1B) or the instantaneous 


: Slope derived (Fig. 1C). 


Results and comment 


Several fundamental discoveries about the menstrual 
pain have been uncovered using this technique. From 
preliminary analyses of tracings made for the ongoing 
drug study, it has become. apparent that both the ex- 
pected and the unexpected were present in the evolu- 
tion of menstrual pain. The subjective improvement of 
pain was related to both the objective decrease in fre- 
quency of contractions and to a decrease in contraction 
peak pressure and baseline pressure. When dramatic 
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Fig. 1B. Same patient as in Fig. 1A. The endocervical pressure has been subtracted, giving the 
relative pressure. | 
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Fig. 1C. Graph illustrates the instantaneous slope or rate of change. 
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Fig. 2A. Uterine pressure recordings obtained from patient 52, illustrating the dramatic documenta- 
tion of drug effect made possible by the use of the catheter-tip microtransducer system. Top tracing 
represents uterine pressure (0 to 100 mm Hg full scale) during the patient’s placebo portion of the 
drug study. The lower two tracings represent uterine and endocervical pressure during mefenamic 
. acid therapy. The pressure record at time zero (when transducer was placed and the drug was given) | 
is shown. Endocervical pressure readings during the placebo therapy are not shown. 
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Fig. 2B. Same patient 30 minutes after the drug. While on placebo, there has been no change in 
uterine activity or subjective symptoms. 
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Fig. 2C. Same patient 60 minutes after the drug. During mefenamic acid treatment, a rapid and 


dramatic change can be seen. 


differences in the uterine pressures occurred with 
treatment (Fig. 2), rigorous analysis is only confirma- 
tory. However, when changes were less dramatic or 
more qualitative, this type of processing could either 
confirm or refute the clinical impression. This was es- 
pecially useful in cases where the character of the pres- 
sure waves changed. Although these changes may be 
apparent to the clinician's eye, they are impossible to 
quantitate or validate without the analysis made possi- 
ble by this technique. B 

Àn unexpected finding has been that subjective im- 
provement was also related to a progressive increase in 
the area under the contraction curve. This surprising 
finding has been consistent but appears to be clinically 
illogical. Further evaluation has shown that when the 
changing frequency and duration of contractions were 
also taken into account (when the area was divided by 
the sum of the interval and duration of the contrac- 
tion), a consistent and clinically understandable down- 
ward trend emerged. This previously unknown finding 
has not only proved to be a sensitive approach to the 
evaluation of changes in the course of drug therapy but 
is a good method for comparing the relative severity of 
menstrual periods, as well. 

Digital evaluation of data, obtained without the 
technical problems of previous studies, now makes di- 
rect assessment of drug effects truly feasible. Subtle 
differences may be identified, and extraneous factors 
affecting the appearance of the tracing may be re- 


hl 


moved. While studies of dysmenorrhea therapy done 
in the past? have shown changes in uterine activity or 
pressure in a few patients, they have failed to show 
statistical validity for the individual changes, or an in- 
sufficient number of individuals has been studied to 
allow extrapolation. Even when changes in pressures 
were found,’ their significance was difficult or impos- 
sible to determine because of simultaneous changes in 
the frequency of events or baseline changes. The mean- 
ing, or lack of meaning, of a change in absolute peak 
pressure with an equal decrease in the baseline pres- 
sure has been ignored in the evaluation of drug effect 
in the past. While this decreased resting or baseline. 
pressure may represent improvement caused by drug 
therapy, reliance on this change as an indicator of ac- 
tion ignores the possibility of change in the baseline of 
the recording system and not the uterus. The avail- 
ability of other parameters which are independent of, 
or less dependent on, these changes reduces this source 
of error and strengthens the conclusions that can be 
made about drug actions. The use of objective, mathe- 
matical analysis techniques, combined with the greater 
reliability and accuracy. of the intrauterine mi- 
crotransducer, allows not only improved assessment 
but the evaluation of the mode of action of promising 
dysmenorrhea therapies. Using accurate data com- 
bined with mathematical evaluation, we can now show 
the onset of drug effect before the less sensitive subjec- 


tive changes occur. As the drug wears off, this ap- 
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Fig. 2D. A complete loss of uterine contractions and a baseline reduction of over l4 is 


apparent by 90 minutes. 


proach can show the return of pretreatment parame- 
ters well before the return of clinical pain. 

Sensitive techniques such as these make feasible the 
direct evaluation of the site of action of drug therapy. 





readily 


The claim of pain prevention, rather than pain relief, 
now becomes accessible to scientific scrutiny. The sci- 
entific constraints of mathematical validity, causality, 
and clinical importance may finally be met. 
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Manpower for obstetrics and gynecology 


II. Characteristics of patients; their diagnoses and care 


WARREN H. PEARSE, M.D. 
ROBERT C. MENDENHALL, M.S. 
Chicago, Illinois, and Los Angeles, California 


A further report from the cooperative manpower study of the University of Southern 

California- American College of Obstetricians and Gynecologists has identified characteristics of 
patients and their diagnoses and classified types of patient-physician encounters. . 
Obstetrician-gynecologists care for women mainly between the ages of 20 and 44, deal two thirds of 
the time with only five diagnostic categories in the office and 10 in the hospital, and provide primary 
care in 78.296 of all patient encounters. (AM. J. OBSTET. GYNECOL. 137:320, 1980.) 


IN A PRIOR ARTICLE! the first findings from the 
cooperative study of obstetric and gynecologic practice, 
sponsored jointly by the Division of Research in Medi- 
cal Education at the University of Southern California 
and by the American College of Obstetricians and 
Gynecologists, were reported. Physicians were de- 
scribed by practice arrangement (solo, partnership, 
group, resident/fellow, and institutional) as related to 
age and geographic locaüon. Practice workload was 


identified by encounter time per patient, work hours - 


per day and week, and variations in encounters and 
hours worked. | 

This second report, now that further analysis of the 
data has been achieved,* contains data on the age 
groups of patients cared for by obstetrician-gynecolo- 
gists, the diagnoses presented as rank ordered by en- 
counter numbers and practice time, the five-category 
- “Care Classification System" taxonomy and assignment 
of encounters within these classes,-and finally the 
amounts of principal care provided. 
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Table I. Patient encounters by obstetrician- 
gynecologists* 











Non 
hospital 
(%) 


United States 
female 
population (%) 





Patient 
age (years) 


Hospital 





<1 0.1 3.4 1.4 
1-4 0.1 0.1 5.7 
5-9 0.1 0.1 7.8 

10-14 0.3 0.3 9:2 

15-19 9.9 8.4 9.5 

20-24 26.1 19.7 8.7 

25-34 38.7 33.7 ` 14.2 

35-44 11.4 14.9 10.7 ` 

. 45-54 7.3 9.3 11.2 

55-64 341. 5 4.6 9.5 

65+ 2.0 4.3 12.1 

Not specified 0.9 1.3 - 


*Based on 682 obstetrician-gynecologists and 32,419 en- 
counters. 


Methodology 


A 1975 pilot study of a random sample of 200 
obstetrician-gynecologists from the American Medical 
Association Master File of Physicians allowed develop- 
ment of a l-week log of practice activities and a self- 
descriptive questionnaire. A stratified random sample 
of all obstetrician-gynecologists in the United States 
was then selected from the AMA Master File. Sample 
sizes of each strata were chosen to provide an analyz- 
able number of responses at acceptable levels of statisti- 
cal significance in all practice categories. A total of 879 
cooperating physicians (56% of the valid sample) com- 
pleted the 1-week log and descriptive questionnaire.* 4 

The sample was stratified by the practice arrange- 
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Table II. Leading primary problems—ambulatory (No. = 24,669 encounters) 












Percent of Cumulative percent Cumulative 
Diagnosis/problem all diagnoses . of all diagnoses percent of total time 

l. Prenatal care 32.4 32.4 22.8 

2, Medical examination 23.4 55.8 49.0 

3. Disorders of menstruation 4.7 60.5 55.2 

4. Medical/surgical aftercare 4.4 64.9 58.9 

5. Infectious disease of uterus, vagina, vulva Sel 68.6 63.0 

6. Postpartum observation 3.5 T2. 66.1 

7. Menopausal symptoms 2.3 74.4 69.0 

8. Sterility, female 1.5 75.9 70.9 

9. Abortion, medical indications 1.1 77.0 71.9 
10. Other diseases of cervix l.1 78.1 73.2. 





Table III. Leading primary problem—hospital care (No. = 7,750 encounters) 










Diagnosisiproblem 


. Postpartum observation 19.8 
. Medical/surgical aftercare 17.9 
. Delivery without complications 8.4 
. Disorders of menstruation i 4.4 


No illness 3 
Uterovaginal prolapse 3 
.: Uterine fibroma 3 
. Pregnancy complications ' 2 
. Newborn circumcision 2 
. Abortion, medical indications 2 


QC «D 00 -I C OUR 0 N m 


— 


ment of the physicians since the supporting agencies, 
The Robert Wood Johnson Foundation and the Bu- 
reau of Health Manpower, Department of Health, Ed- 


ucation, and Welfare, had a priority interest in the ef- . 


fectiveness of group practice. The usual studies were 
carried out to compare respondents and nonrespon- 
dents, and they were essentially comparable with the 
one difference that physicians who were Board cer- 
tified or Fellows of the American College of Obstetri- 
cians and Gynecologists responded in a larger percent- 
age than their overall representation in the sample. 


Results 


Patient age. The age of patients seen by obstetrician- 
gynecologists, based on 32,419 encounters, is reported 
in Table I. One third of patients seen are between the 
ages of 15 and 24, and more than one third are be- 
tween the ages of 25 and 34. Very few patients are seen 
prior to age 15; about 10% are adolescents, and about 
10% are between ages 45 and 64. 

Comparable figures from the General Internal Med- 
icine Study showed 36% of patients (male and female) 
were between ages 45 and 64, and an additional 35% 
were over age 65. In the studies of both general prac- 
tice and family practice, approximately 44% of patients 
seen were over age 45, and 14% were below the age of 
15. These data suggest that women prior to menopause 


Percent of 
all diagnoses 










Cumulative percent Cumulative 
of all diagnoses percent of total time 
|. 19.8 5.4 
37.7 12.0 
46.1 ,, 98.3 
50.5 43.1 
54.2 47.3 
57.6 52.2 
60.6 56.4 
63.1 50.2 
65.3 60.3 
67.3 63.3 


receive care chiefly from obstetrician-gynecologists and 
that those beyond age 45 are cared for chiefly by the 
general internist and family physician. Completion of 
all 26 specialty studies by USC-Mendenhall will show 
direct comparison of sources and types of care for 
women in the various age groups and will be the basis 
of a future report. 

Diagnoses. Every physician-patient encounter was 
assigned a diagnostic code according to the Interna- 
tional Classification of Diseases Adapted (ICDA-8). A _ 
listing of the 10 leading problems in ambulatory care 1s 
presented in Table II. A small number of diagnoses 
occupy the major effort of obstetrician-gynecologists, 
with only five conditions accounting for over two thirds 
of diagnoses and almost two thirds of physician time. 
This is in contrast to internal medicine, where the first 
five diagnoses occur in only 29% of encounters and 
even 50 categories do not encompass two thirds of 
diagnoses. 

In Table III the 10 leading problems for hospitalized 
patients are listed. Again, the variety is not large with 
ten conditions accounting for approximately two thirds 
of time and effort. In internal medicine, the first 10 
diagnostic categories account for only one third of ac- 
tivity, and again the first 50 do not account for two 
thirds cf time and effort. i 

More serious problems appear among the 30 leading 
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Table IV. Care classification: Percentage distribution of encounters by location 















Encounter weight 
location First encounter (%) Episodic ( %) Principal (%) Consultation ( %) Specialized (%) 
Non-hospital |^ ^ 155 67.6 11.0 . 226,012 
Hospital 6.4 o 57.0 i 12.6 73,068 
Total |^ . 18.2 4.0 65.0 6.3 11.4 299,079* 


* An additional weighted number of 76,105 telephone encounters was also recorded. Numbers equal patient. encounters for all 


of the United States on one typical day, excluding Sunday. 


diagnoses, including 4.996 malignancies in all sites and 
4.7% benign neoplasms, pre-eclampsia, third-trimester 


bleeding, and ectopic pregnancy. Deliveries without | 


complication accounted for 8.4% of hospital encoun- 
- ters, and the total for all types of deliveries was 11.3%. 
Diagnostic data were also analyzed by whether or not 
the obstetrician-gynecologist was Board certified. The 
latter group is made up of residents plus others (includ- 
ing osteopathic physicians) who identify themselves as 
obstetrician-gynecologists. | 
The diagnostic categories appear in the same rank 


order for each group in ambulatory care, with no- 
major differences in frequency or encounter time. The. 


efforts of non-Board-certified physicians were not as 
highly concentrated in the few top diagnoses but were 
somewhat more diffused among a broader range of 
conditions. 


Among hospitalized patients, there are some differ-. 


ences in rank order of diagnoses, but the 10 leading 
conditions again occupy about two thirds of both diag- 
noses and time of both Board-certified and -non- 
Board-certified physicians. The Board-certified special- 
ist spends somewhat more time treating gynecolog- 
‘ic diagnoses and the non-Board-certified physician 
spends more time treating obstetrics-related diagnoses, 
but the differences are not large. ; 

Urgency of visits. Interpretation of whether patient 
visits are for chronic or acute conditions, urgent Or 
routine, and so on can well be subjective by the physi- 
cian. By such classifications, however, obstetrician- 
gynecologists appear to care for a less acutely ill popu- 
lation, but also one with fewer chronic conditions than 


other adult primary care physicians, when all encoun-: 


ters are considered. 

The detailed analysis? shows that in obstetrics- 
gynecology 5496 of encounter problems are of moder- 
ate urgency or emergency nature. The comparable 
figures are 69% for general practice, 77% for family 
practice, and 7896 for internal medicine. 

Diagnoses identified as chronic were requested for 
each encounter, with 1496 so recorded in obstetrics- 
gynecology, 29% in general practice, 32% in family 
practice, and 4796 in internal medicine. 


Classification of physician-patient encounters. The 
provision of more primary care physicians, who will 
then presumably provide more "primary care," has be- 
come a federal objective. While funded programs have 
been set up, attempts at evaluation have been limited to 
counting residents or counting physicians in self- 
designated categories. There has been little success in 
defining primary care in a way that is amenable to mea- 
surement, and there have been no significant attempts 
at actual measurements. 

In this study, a Research Advisory. Committee on 


‘Care Classification considered the problem in detail. A 


five-category encounter classification was devised: first, 
episodic, principal, consultation, and specialized. 
1. In first encounters the patient has not been seen by 


_the physician previously, and the physician is not in a 


consultant role to another physician. 

2. Episodic care includes encounters in which there is 
a lack of continuity of care, but the physician has seen 
the patient previously. 

3. Principal care includes encounters in which the 
physician reports having seen the patient before, the 
patient is a regular patient, and the physician provides 
a majority of the patient's care. 

4. Consultative care is an encounter on request from 
another physician or agency, and the physician does 
not provide a majority of the patient's care. i 

5. Specialized care is an. encounter with a limited 
scope and usually special service is provided. The pa- 
tient may have been seen before, but the physician does 
not provide a majority of the patient’s care. 

A classification algorithm was constructed to assign 
each patient encounter recorded by the physician in 
the log-diary of practice activities. Classification meth- 
odology proved highly satisfactory, and all but 3% of 
encounters could be so classified, with classification 
failures usually due to missing data. The outcome of 


` classification of logged encounters for obstetrician- 


gynecologists in all practice arrangements is found in 
Table IV. 

The substantial number of telephone encounters 
have not yet been analyzed in detail. Similar tables for. 
residents show, as might be expected, a higher level of 


s 


PF 


. indicates that for obstetrician- 
. non-hospital encounters and 63 


Volume 137 
Number 3 . 


first, episodic, and consultation encounters and a much 
lower level of principal care (28.5% total). 

Principal care and primary care given by 
obstetrician-gynecologists. As Table IV reflects, 65% 
of all encounters with obstetrician-gynecologists were 
classified as principal care—68% in ambulatory care 
and 57% in the hospital. If there are plans to effect 
change, it might be ‘instructive to examine extremes 
within the group or to pinpoint ‘the variables which 
affect the provision of principal care. | 

Among physicians in solo, partnership, and group 
practice arrangements, variables of age, sex, training, 
location of practice by geography or hospital size, 
practice arrangement, and practice effort were studied. 
Most variables did not distinguish among physicians in 
the highest and lowest quartile of principal care pro- 
viders, but some interesting ones did. High-level pro- 
viders of principal care were more likely to be Board 
certified, to practice in a nd de to be in solo 
rather than group practice, to see more patients per 
week, and to care for more jobstetrics and fewer 
surgery-related patients. 

The Research Advisory Committee on Care 
Classification believed that the combination of princi- 
pal care and first-encounter care most closely approxi- 
mated the usual definition of primary care. Table IV 

gynecologists 83% of 
% of hospital encoun- 
ters may thus be defined as primary care, with the 
overall average at 78.2%. The figures are even higher 
when only solo, partnership, and group practices are 
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Discussion 


Dr. BILLY D. REEvES, El Paso, Texas. In previous 
discussions with Dr. Pearse at this forum we noted the 
multiple, complex factors that affect both the supply of 
and the demand for obstetrician-gynecologists.! To- 
day's presentation reflects upon some of the qualitative 
aspects of our patient care. This too has many ram- 
ifications. 

In his abstract Dr. Pearse states, "obstetrician- 
gynecologists . .. provide primary care in 78.2% of all. 
patient encounters." At the same time, it is noted, 
“There has been little success in defining primary care 
in à way that is amenable to measurement and there 
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included, and residents plus institution-based physi- ` 
cians are excluded. 

For comparison, the same studies for internal 
medicine show an overall primary care average of 
75.1%. The average for family practice is 90.8% and 
for general practice it is 90.6%. 


Comment 


It is abundantly clear from these data that 
obstetrics-gynecology is not only a specialty in which 
primary care is being provided in the majority of 
patient-physician encounters but a specialty which 
provides more primary care than internal medicine 
provides if comparable measures are used. The studies 
underway in other specialties will provide further in- 
formation as they are compared to obstetrics- 
gynecology. Other analyses will describe the use of 
diagnostic tests and therapeutic measures and the con- 
tribution of telephone encounters with patients. 

These ongoing studies provide baseline information 
and will permit development of specific recommen- 
dations for the perceived problem of a geographic and 
specialty maldistribution in primary care. Study data 
should also be useful in setting objectives for residency 
education and in the development of continuing medi- 
cal education programs. Perhaps most important has 
been the demonstration of a care classification system 


" which clearly separates types of encounters and the 
. application of such a common system across many med- 


ical specialties. | 
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have been no significant attempts at actual mea- 
surements.” Therein, lies the rub. 

‘Our society today is facing the crucial redefinition 
and a reassessment of health, health care and medical 
care, their economics, their ethics, and the social phi- 
losophy upon which they are based. These hold con- 


 comitant meanings for provider and consumer educa- 


tion, for licensure and certification. 

Several sources have attempted to deal with these 
problems.” ë Among the views are the following: Health 
is primarily the tissues with which we are born and the 
environment in which we live; health care (including 
preventive care, community care, and self-care) is 
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based upon nutrition, hygiene, water systems, sewer 
. systems, Immunization, health education, life-style and 
self-motivational factors; medical care is the provision of 
care for someone with a "health problem” involving the 
ideal goals of (1) ruling out a life threat, (2) attempting 
to explain. the problem, and (3) detecting or treating 
the problem by means of the simplest; least painful, 
least dangerous, least costly methods and also involving 
optimal conditions where providers (1) realize their 
abilities and limitations (2) are available as well as ac- 
ceptable, and (3) engender a sense of two-way 
confidence; primary care, whether by entry into or by 
continuity of care, whether by individuals or groups, 
can only partly serve these medical care goals and con- 
ditions. 

Even assuming, however, we can come to some gen- 
eral agreement on a definition of health, how indeed 
do we measure it? We have heard a great deal and will 
hear considerably more concerning quality assessment 
and quality assurance. Assuming assurance can be 


reached, it will not even.be approached until quality . 


assessment becomes effective. Quality assessment is at 
best in infancy; quality assurance, in embryo.* 

: Hermann,?® in his study "Monitoring health care,” 
concluded: There is a very urgent need for review of 
our roles—roles which. must be determined by the 
health needs of society. Objectives for training pro- 
grams from both the qualitative and quantitative view 
must be guided by concepts. These must be based on 


an understanding of all factors contributing to function | 


or malfunction of the health care system. Only if we 
possess this awareness will we be able to proceed in a 
logical manner and avoid the generalizations so popu- 
lar in our time. Only then can we place the roles of 
specialists, the family practitioner, the health educator, 
and the social agency in the proper perspective. 

Quality assessment involves structure, process, out- 
come, efficacy (risk-benefit), and -effectiveness (cost- 
benefit). This paper touches upon some aspects of 
structure and process. It is an HOD step, but only 
a first step. 

Galdston? emphasized: "Medicine is shaped, im- 
pelled, and directed by a multitude of economic, cul- 
tural, philosophical, political and social determinants." 
Sigerist,? at the American Gynecological Society, in 
1941, noted two histories of our specialty: first, the de- 
velopment of it as a medical science; second, its broader 
relationship to society. As we try to develop these 
definitions and measurements, while continuing to 
recognize and stress the first, we must pay equal atten- 
tion to the second. If we do not do this, we shall be like 
the principals of Chekhov's play, "The Cherry Or- 
chard,” who did not recognize the changing times until 
their trees were being cut down. 
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DR. HARRY S. JONAS, Kansas City, Missouri. This re- 
port, the second subset of a large-scale study of man- 
power (or perhaps we should say people-power), rep- 
resents the type of data analysis that should continue to 
emanate from within the medical profession. 

Indeed, planners and educators should rely more 
heavily in the future on studies such as this in deter- 
mining the direction of medical education and the pat- 
terns of health-care delivery. 

The Johnson administration's decision in the mid- 
sixties to produce 50,000 more doctors in the United 
States might not have been made had more substantial 
data existed and been utilized at the time, Similarly, the 
decision of our own specialty to create ‘three subspe- 
cialty boards was determined on the strength of 
meager data; now the extent to which we continue 
producing the superspecialist demands a more precise 
analysis of what the public wants and needs in medical 
care. A more important decision, still a very controver- 
sial one, is in the area of primary care: We cannot 
define it; some of our specialty want to do it, and some 
want no part of it (even though no one is sure of what it 
consists). Most everyone wants the. right not to be 
excluded from it, and the federal government appears 
to view it as a panacea for all the ills of the medical 
profession. 

Perhaps, then, the most important contribution of 
the USC-ACOG .group reflected in this report is its 
development of a five-category encounter classification 
that appears to be logical and understandably defin- 
able. Defining care as first encounter, episodic, princi- 
pal, consultative, and specialized might form a sensible 
basis on which to plan a reimbursement system for the 
future. Perhaps this study has even coined an accept- 
able new title, the principal physician. 

] would like to comment on three points in the report 
and address some questions to the authors: 

L. In the report it was stated that only five conditions 
in ambulatory care provided by obstetrician-gynecolo- 
gists account for over two thirds of diagnoses and al- 
most two thirds of physician time, contrasted to inter- 
nal medicine where the first five diagnoses occur in 
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only 29% of encounters (and even 50 categories do not 
encompass two thirds of the diagnoses). Although the 
report does not enumerate the first five internal 
medicine diagnoses, it would be interesting.to know if 
any of these are the same as the obstetrician-gynecolo- 
gist encounters (i.e., medical examination). 

2. In the report differences were alluded to between 
Board-certified and non--Board-certified physicians in 
treating obstetric or gynecologic diagnoses, but no de- 
tailed analysis of these data appears. How significant is 
such data: 

3. In the classification algorithm! constructed to as- 
sign each patient encounter as recorded by the physi- 
cian in his log-diary of practice activities, how is the 
coding done of type of contacts? Based on what infor- 
mation is the assignment of each patient encounter 
made? . 

Speaking from the vantage point of someone who 
has practiced this specialty for a good number of years 
(and who has provided a large amount of so-called 


primary care) and then has become involved in under- 


graduate and graduate medical education, I submit 
that reports such as this are somewhat disquieting, 
particularly when an attempt is made to define goals 
and objectives involved in the education and training of 
medical students and specialists in obstetrics and gyne- 
cology. For instance, do our current medical school 
curricula truly provide the student and resident with a 
broad general background in primary care medicine? I 


suggest that we could be doing a much better job of this - 


in our educational programs. If obstetrician-gynecolo- 
gists spend almost one fourth of their time in ambula- 
tory care providing medical examinations, how many 
of us in this room involved in teaching programs can 
say we have supervised or taught medical students and 
residents the proper procedures for performing a 
complete physical examination? How skilled are we in 
evaluating a thyroid, ausculating a lung, and perform- 
ing a neurological examination? 

If obstetrician-gynecologists spend only 11.496 of 
their time in highly specialized care (on the assump- 
tion that normal obstetrics can be performed by a 
generalist), are we justified in encouraging the devel- 
opment and production of obstetrics and gynecology 
superspecialists in the numbers presently being pro- 
jected? I do not propose that we stop producing spe- 
cialists, but if that is what we call ourselves, we should 
be certain our training programs are superb in that 
respect. ; 

Fifty years ago, in 1929, Dr. Thomas S. Cullen,’ Pro- 
fessor of Clinical Gynecology at The Johns Hopkins 
School of Medicine, writing on "The training of the 
gynaecologist," said: "Every man going into gynecology 


must have a thorough training in the surgery of all . 


parts of the abdomen. The supreme test is: What man 
would you select to do an abdominal operation on one 
of your own loved ones? The answer is: The man who 


can treat any lesion he finds in that abdomen. This. 
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being the case, we are in duty bound to so train our 


young gynecologists that they will be capable of han- 


dling any abdominal emergency that may arise, 1f that . 
be surgically possible.” 

“In short, I confidently predict that in the very near 
future no surgeon, except in the rarest emergency, will 
be accorded the right to open any abdomen unless he 
has been trained to handle any and all complications he 
may find in that abdomen.” 

In keeping with Dr. Cullen’s philosophy, if we are 
generalists who deal with the common problems asso- 
ciated with reproductive health and general medical 
problems of the female subject, let us be certain that 
our training programs are ‘steeped in the ABCs of 
sound general medical practice. 
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DR. WILLIAM B. GODDARD, Denver, Colorado. This 
is a major gold vein of information. Mr. Mendenhall 
and Dr. Pearse are beginning to mine this vein and we 
are seeing today only the first surface nuggets. We 
should look for a series of spectacular papers from 
these data, which will give us information regarding 
what we actually do, information which has not existed 
in the past. We think we know what we do in practice, 
but they are going to tell us in detail what we actually 
do. 

This is a critical audience and I am sure that many of 
you have wondered if the data are valid. It is my im- 
pression from the raw data and the tables that there has 
been very careful validation of the data, regarding both 
what the patients thought they were getting and what 
the physicians thought they were doing. 

My final comment is that certainly the term "primary 
care" is a bad one. We have all come to this view, but 
the conclusion that screams at us from these data is that 
we are the principal physicians for women between the 
ages of approximately 20 and 44. No one else except 
the gynecologist cares for this group, and I think we 
will find in the data that this is very clear. The family 
physician does not, the generalist does not, and above 
all the internist does not care for these women. 

We are the unique physicians for women of this age 
group. These women have a unique set of problems, 
related essentially to their reproductive system and to 
the bearing of children. What we are calling “principal 
care" is truly principal care, but it is also truly specialist 
care and the gynecologist is uniquely trained to care for 
this group of women and we are functioning 8096 of 
the time within our speciality. 

DR. ADOLPH N. VAMMEN, Tulsa, Oklahoma. I would 
like to have comments as to the impact of these data on 
the negotiations at the Washington level. 
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DR. PEARSE (Closing). Earlier this week, when Mr. 
Mendenhall was asked what he thought was the most 
important thing he had learned from this study, he said 
what he had learned is that there is no such thing as a 
primary care physician. There are physicians who 
provide varying levels of primary care services, so we 
cannot categorize physicians as all in one camp or all in 
another, a point that both of the RERUMS discussants 
noted. 

Dr. Reeves noted that primary care has not yet been 
defined and from a content standpoint that is true. The 
definitions in this particular study are structural def- 
initions. There is, however, a careful classification al- 
gorithm which Mendenhall and the Care Classification 
Committee defined, which does allow encounters to be 
separated out into categories, including the encounter 
of principal care. 

Dr. Reeves very properly called attention in his dis- 
cussion to two things about physician-patient encoun- 
ters. The first is content and the second is the quality of 
the encounter. These studies, I think, will answer the 
content questions. Clearly, they are not going to answer 
the quality questions. 

Dr. Jonas raised four questions. The first concerned 
the first five diagnoses in internal medicine. I did not 
bring the internal medicine book of about 180 pages 
with me. I believe, however, that the top categories in 
internal medicine included benign essential hyperten- 
sion, diabetes, and neuroses, and then on down the line 
into arthritis, into other cardiovascular disease, and 
into gastrointestinal and respiratory disease., General 
or special medical examination was among the top five 
categories in internal medicine. 

The second question was whether there is a sig- 
nificant difference between the Board-certified and the 
non—Board-certified physician, and the answer is no, 
when the term “significant” is used. i 

The non-Board-certified individuals in this group- 
and remember that that does include a significant 
number of residents as well as self-designated special- 
ists—took care of more diagnoses, more heavily em- 
phasized obstetrics, and less heavily emphasized gyne- 
cology, but at a statistical level the differences were not 
significant. 

The third question Dr. Jonas asked was how these 
categories are established. Without getting into details, 
the algorithm basically begins on a very simple level 
with the physician responding to four questions and 
the answers to those four questions enable assigning 
the patient to one of these five categories. 
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The questions are: 

l. Is this the first time you have ever seen this pa- 
tient? 

2. Is the patient self-referred or physician-referred? 

3. Do you consider this patient to be a regular patient 
of yours? 

4, Do you provide a majority of care for this patient? 

Answering those four questions lets the algorithm 
run and lets the- patient be assigned to one of these 


categories. 


The final comment Dr. Jonas had was in regard to 
the 11% specialized visits and again this, of course, does 
not mean that a great many of the 78% principal care 
visits were not for specialized services. ! 

In the specialized category in this system, as an 


example, a patient who was self-referred with tricho- 


monas vaginitis whom the physician had seen twice be- 
fore but who went somewhere else for a majority of her 
care would fall into the classification of specialized ser- 
vice. This is a patient for whom the physician does not 
provide a majoritv of care. Clearly there are many spe- 
cialized services among other encounters on this chart 
as well. 

Dr. Goddard commented on the validity of the study, 
which has been backchecked by outside research 
agencies. 

Dr. Vammen asked a broad question and the final 
one: What use can be made of all this information in 
Washington? I think perhaps I can quote one example 
which may suggest how this might be used. 

For about the past three years the head of the Bu- 
reau of Health Manpower has been Dr. Robert Knouss, 
an internist. Dr. Knouss has now left the Bureau of 
Health Manpower and is working on the staff of 
Senator Kennedy from Massachusetts. Dr. Knouss has 
stated all along that obstetrician-gynecologists really 
did not deliver primary care, that he would have to see 
the data and in particular he would have to see the 
information related 'to residency training to be con- 
vinced that obstetrician-gynecologists gave primary 
care. 

He said, "It's not enough to say this is what we are 
doing in practice. Show us that this is how you are 
training people to practice, and we then may believe 
that OB-GYN is a primary care specialty.” In addition 
to what we have defined about practice, I think Dr. 
Jonas has pointed out well that it is going to be neces- 
sary for us to demonstrate changes in residency train- 
ing that match what we do in practice. 
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New U.S. study demonstrates 
spermicidal potential 


of ENCARE 
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In vivo evaluation with careful 
attention to methodologic detail 


In a study of 16 women, each under- 
going a series of 20 tests, ENCARE* 
was shown to have a high overall rate 
of spermicidal effectiveness at vary- 
ing time intervals following insertion. 
Coital activity was simulated with the 


aid of a dildo, thus duplicating 
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Note: These numbers represent spermicidal activity 
only and are not to be compared with ratings ob- 
tained from use-effectiveness studies. Spermicidal 
activity of ENCARE was diminished when coitus was 
simulated in the female superior position and signifi- 
cantly diminished at time intervals outside the usage 
instructions (after 60 minutes). Therefore, the impor- 
tance of reading and following directions carefully 
should be emphasized. 


effects of vaginal expansion and dis- 
persal of contraceptive material 


which occur during intercourse. 
Semen specimens were injected intra- 
vaginally; and for each test, three 
vaginal aspirates were obtained to 
evaluate sperm motility. Any test 
which revealed sperm having any 
degree of motility was considered a 
failure. 


*Masters, WH.. ef al.: In vivo evaluation of an effervescent intravaginal 


contraceptive insert by simulated coital activity, Fertil. and Steril., Aug. 1979. 
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to prevent the progressive debilitating effects of prolonged estrogen deficiency. 
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postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMAHIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'*? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.‘ The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose.? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare.5.® This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,9-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'6 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
fere i AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNING). 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.??-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.23,34 If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
are used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives. Increased blo&d 
pressure may occur with use of estrogens in the menopause?" and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3: 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBO) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

t Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

Asa general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness. mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema: changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (ég. three weeks on and one week off). 

Attempts to discontinueor taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end.of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each rectablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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Heritable aspects of endometriosis 


I. Genetic studies 


JOE LEIGH SIMPSON, M.D. 
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Systematic genetic studies in endometriosis apparently have not been conducted; therefore, we 
studied 123 patients with histologically proved endometriosis. Nine of 153 (5.896) female sibs (over 
age 18) of patients with histologically proved endometriosis were considered similarly affected; 10 of 
123 mothers (8.1%) were. affected; 19 of 276 (6.9%) of all first-degree relatives were affected. By 
contrast, only one of 104 (1.0%) female sibs of their husbands and-only one of 107 (0.9%) mothers 
of their husbands were affected, significantly (p < 0. 05) less for both sibs and mothers. Several 
genetic etiologies can be postulated, but polygenic/ multifactorial inheritance seems most likely 
because of (1) the 6.9% recurrence risk for all first-degree relatives and (2) observations that the 18 
patients with an affected first-degree relative were more likely to have severe endometriosis than 
those without an affected first-degree relative. (AM. J. OBSTET. GYNECOL. 137:327, 1980.) 


3 


ENDOMETRIOSIS has been suspected to have familial 


and probably genetic tendencies." * Several inves- 
tigators?-* have observed kindreds in which multiple 
family members were affected, and Ranney’ verified 
familial tendencies in a questionnaire study in South 


- Dakota. However, no formal genetic studies have been 


published, and the likelihood that a first-degree rela- 
tive (sib, offspring, parent) of an affected patient will 
be similarly affected is not known. The specific genétic 
mechanisms responsible for the purported familial 
tendencies are also unexplored. For these reasons we 
initiated investigations to help elucidate these questions. 


Methods and material 


The sample utilized for this study was derived from 
1,309 patients with histologically proved endometriosis 
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who had been operated upon at St. Luke's Hospital- 
Baylor Medical College by two of us (L. R. M. or V. C. B.) 
between 1971 and 1978. These patients were predomi- 
nantly white, of the middle to upper socioeconomic 
level, and well educated. A total of 225 patients, chosen 
either because they lived in Houston or because they 


. were hospitalized when genetic interviews were sched- 


uled were asked to come to Baylor during one of two 
3-day periods to allow their pedigrees to be taken by 
the other two investigators (J. L. S. and S. E); 93 de- 
clined interest, and nine additional patients failed to 
keep their scheduled appointments. Nonetheless, the 
relatively high acceptance rate (5496) among patients 
interviewed suggested that those interviewed were rep- 
resentative of the sample of endometriosis patients at 
Baylor. Moreover, the mean age of the interviewed 
group was 30 years (range 20 to 39 years) compared to 
29.4 years (range 21 to 42 years) in the noninterviewed 
group. As detailed in our companion contribution,’ the 
noninterviewed group (N = 102) did not appear to dif- 


, fer clinically from the interviewed group (N = 123). 


Specifically, the proportions with mild, moderate, and 
severe endometriosis were also similar in the two 
groups. Although not formally compared, socioeco- 
nomic status and ethnic origin also appeared similar to 
the investigators arranging interviews. Thus, the 123 
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ENDOMETRIOSIS, FEMALE 
MALE 

TWO PERSONS; BOTH SEXES 
SPONTANEOUS ABORTION ` 
STILLBORN FEMALE 
UNMARRIED (SINGLE) 
NO OFFSPRING 
PROBAND 
MONOZYGOTIC TWINS 
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Fig. 1. Partial pedigrees of 18 families in "hh the PE had a first- "degree seine with endome- 


triosis. 


interviewed patients appeared representative of the 
population of patients with endometriosis. | 
The 123 probands with endometriosis in this genetic 
study consisted of 118 white, four black, and one In- 
dian. There were no Orientals, a group in whica the 
incidence of endometriosis has been claimed to be un- 


usually high.®-All patients had previously undergone 


operation with histologic confirmation of endometrio- 
sis. Clinical characteristics of the group are considered 
in more detail in our accompanying paper.” The 102 
patients who were contacted but not interviewed. con- 
sisted of 99 white and three black patients. 


During the geneticinterview, information was elicited 


concerning the clinical status of all first-degree (fe- 


male offspring; mother, sister), second-degree (grand- 
mother, aunts, nieces), and third-degree (female first 
cousins) relatives. Patients were specifically asked to 
recall each relative and to recollect. whether a given 
individual experienced spontaneous abortions, had 
anomalies, or had gynecologic disorders, specifically 
endometriosis. Medical records were sought from any 
relative who had a gynecologic disorder or who had 
undergone any gynecologic operation other than curet- 
tage for incomplete abortion. 
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The difficulties in obtaining a control sample clini- 
cally appropriate for a genetic study of endometriosis 
are obvious to any gynecologist. An ideal contro] might 
consist of women of similar locale corrected for age, 
socioeconomic status, parity, age at first conception, 
type of contraceptive used before attempting concep- 
tion, and possibly many other variables. In lieu of ap- 
plying multivariate analysis, we chose to compare the 
incidence of endometriosis in relatives of the 123 pa- 
tients to the incidence in relatives of their husbands. 
Relatives in the two groups were very similar in ages 
and appeared to be much more similar than the gen- 
era] population with respect to socioeconomic status, 
life-style, and professional desires. : 

A relative was considered affected only if histologic 
or visual confirmation of endometriosis was made by 
the attending physician. Hospital records were ob- 
tained on most but not all relatives considered affected. 
Our clinical impressions as to whether or not a relative 
had endometriosis appeared to be valid because in no 
case in which records were subsequently obtained did 
our original diagnosis prove erroneous. Likewise, 
perusal of records from relatives with other gyneco- 
logic diagnoses detected no additional cases of endo- 
metriosis. Thus, the patients interviewed seemed 
knowledgeable about the status of their relatives. 


Results 


Nine of 153 (5.8%) female sibs (over age 18) of pa- 
tients with endometriosis were considered similarly af- 
fected; 10 of 123 (8.1%) mothers were affected (Fig. 1 
and Table I). One patient had both an affected mother 
and an affected sister, whereas 17 had only one af- 
fected first-degree relative. All these patients were 
white. Two of the 123 probands were monozygotic 
twins; one had a concordantly affected cotwin, whereas 
the other did not. These twins were included in sibship 
calculations. In addition, several other first-degree 
relatives of probands were said, to'be affected on the 
basis of pelvic examination; however, because endome- 
triosis was not visualized, these relatives were classified 
as unaffected. By contrast, only one of 104 (1.0%) of 
the husbands’ female sibs and one of their 107 (0.9%) 
mothers were affected. Two second-degree relatives 


and five third-degree relatives of the probands were: 


also affected. Because data on these more distant rela- 
tives seemed of less certain reliability, however, we re- 
stricted our analysis to first-degree relatives. Inciden- 
tally, one maternal aunt of a husband not only had 


` endomeiriosis but also had a similarly affected daugh- 


ter who had been operated upon by L. R. M. Because 


this daughter was not among those asked to come for 


an interview, this familial aggregate was not, of course, 
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Threshold 


Frequency 





Liability 


Fig. 2. Schematic representation of one model for polygenic 
or multifactorial inheritance, assuming an underlying con- 
tinuous distribution with a threshold beyond which liability is 
so great that an abnormality is manifested. (From Simpson, - 
J. L.: Disorders of Sexual Differentiation. Etiology and Clini- 
cal Delineation, New York, 1976, Academic Press, Inc.) 


Table I. Proportions of relatives with endometriosis* 





Relatives of patients 
with endometriosis 


Relatives of 
patients’ husbands 


Female sibs ` 9/152 (5.8%) 1/104 (1.0%) 
[x*,1 df,p < 0.05] 
1/107 (0.996) 
[x,1 df,p < 0.025] 
2/211 (0.9%) 


[x?,1 df,p < 0.005] 


Mothers 10/123 (8.1%) 


All first-degree 


relatives 


19/276 (6.9%) 


df: Degrees of freedom. 


*One patient had both an affected sib and an affected 
mother, whereas 18 had only one affected first-degree rela- 
tive. 


+ Two patients were monozygotic twins; one of the two had 
a concordantly affected sib. 


included in analysis and would not ordinarily have 
been recognized. 

A diagnosis of endometriosis in a relative was applied 
only with reticence. Such a diagnosis was considered 
valid only if the history of the specific individual 
seemed typical for endometriosis and pelvic visualiza- 
ton had been undertaken. Diagnoses made without 
laparotomy or laparoscopy were not considered estab- 
lished. Medical records were obtained on all except one 
of the sibs believed affected, but only on some of the 
mothers. Hospital records on mothers had often been 
destroyed or ostensibly were unavailable because op- 
erations had been performed many years ago. Those 
medical records available confirmed the impressions 
gathered on the basis of clinical descriptions provided 
by the proband. Perusal of records of gynecologic op- 
erations (e.g., hysterectomy) undergone by other rela- 
tives also revealed no additional cases of endometriosis. 
Thus, the proportion of affected sibs and mothers cited 


330 Simpson et al. 


NONGENETIC . 
GENE 
A 
GENE 
B 


Fig. 3. Schematic diagram illustrating the concept of clinical 
and genetic heterogeneity. A clinical disorder that appears to 
be a single entity might actually be several distinct disorders, 
' caused sometimes by nongenetic factors and other times by 
one or more different mutant genes. Genetic studies based 
upon pooled data would thus inevitably underestimate recur- 
rence risks for a subgroup whose etiology results from a single 
mutant gene (A or B). | 


above reflects at least the minimum incidence in those 
groups. If laparoscopy were performed on asymp- 
tomatic relatives, the incidence would probakly be 
higher. 


Comparison of characteristics of individuals with an ` 


affected first-degree relative (familial group) versus 
those who had no affected relative (nonfamilial g-oup) 
is considered elsewhere.? Of specific relevance to the 
genetic analysis, however, were observations that 62% 
of the familial group had severe endometriosis, com- 
pared to only 23% of the nonfamilial group. The 


higher prevalence of severe endometriosis in the famil- 


ial group not only has genetic implications but supports 
our impression that the observed familial aggrezates 
did not merely reflect a more aggressive diagnosti- ap- 
proach in relatives of affected patients. 


Comment : 


Our investigation confirms the familial nature o? en- 
dometriosis. Of patients with endometriosis, 5.8% of 
their female sibs over age 18 years and 8.196 of their 
mothers were similarly affected. Observations that both 
multiple sibs as well as mothers and daughters are af- 
fected are consistent with -findings by other inves- 
tigators.°-’ However, in other reports multiple af- 


fected sibs were recorded more often than affected 1n-: 


dividuals in two generations. Familial aggregates cculd 
merely reflect the tendency of near relatives to be simi- 
lar in socioeconomic status, desire to delay child- 
bearing, and professional drive, that is, endometri»sis 
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could be familial but not genetic. However, a purely 
nongenetic explanation for the increased prevalence 
seems unlikely because the frequency of symptomatic 
endometriosis seems much higher than either in the 
general population or in relatives of the husband. 

Three genetic etiologies could be postulated: (1) 
polygenic or multifactorial inheritance, with the pre- 
disposition operative in all patients with endometriosis; 
(2) a single mutant gene (autosomal dominant or au- 
tosomal recessive); or (3) a single mutant gene, yet one 
occurring in only a small subset of patients with endo- 
metriosis (genetic heterogeneity). 

Polygenic or multifactorial inheritance, discussed in 
detail elsewhere, '? assumes that a given trait is influ- 
enced either by several different genes, each with small 
individual effects, or predominantly by interaction be- 
tween genetic and environmental factors. Even a small 
number of genes (or factors) can produce enough 
genotypes to yield a continuous distribution of gentypic 
liabilities in the population. Beyond a given level, the 
liability might be so great that an abnormality is man- 
ifested (Fig. 2).. Recurrence rates among first-degree 
relatives for multifactorial traits (e.g., neural tube de- 
fects) are usually 2% to 5%, similar to the 6.995 ob- 
served in all first-degree relatives of patients with en- 
dometriosis. Polygenic/multifactorial inheritance is also 
compatible with discordance among monozygotic twins, 
a phenomenon we observed in one family. In endome- 
triosis one could easily postulate that the multifactorial 
nature reflects (1) underlying genetic susceptibility and 
(2) nongenetic factors (e.g., delayed childbearing, anx- 
iety) known to influence the occurrence of endome-' 
triosis. 

- Postulating a single autosomal recessive gene for en- 
dometriosis is una:tractive because both parents and 
sibs are affected and because the frequency of a mutant 
allele presumably would be low. Postulating a single 
autosomal dominant gene is not attractive because the 
recurrence rate in mothers and sibs is far below the 
expected 5096. However, our calculated frequency of 
affected relatives is certainly minimal because of our 
relatively rigid criteria. If laparoscopic visualization 
were performed on asymptomatic relatives, the fre- 
quency of endometriosis would doubtless be higher. In 
addition, the clinical appearance of endometriosis may 
be only a very indirect measure of the activity of a 
mutant gene, which if measured directly in first-degree 
relatives might approximate 50%. Thus, existence of 
an autosomal dominant gene seems unlikely but cannot 
be excluded: — 

A third genetic possibility is that endometriosis 1s not 
one, but several diseases (i.e., clinical and perhaps ge- 
netic heterogeneity). Perhaps one form is inherited as 


ves 
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result of a single mutant gene, whereas other forms 
result from nongenetic factors or from different genes 
(Fig. 3). Pooling data from cases resulting from 
nongenetic and genetic etiologies might obscure rec- 
ognition of a single gene that would be apparent if the 


groups were analyzed separately. Unfortunately, the — 


distinction between a dominant gene of low penetrance 
(present in only a subset of all endometriosis patients) 
and polygenic/multifactorial etiology cannot readily be 
made. If a dominant gene were responsible for the 
increased frequency in relatives, familial and nonfamil- 
ial endometriosis patients might differ with respect to 
some distinctive qualitative traits (e.g., coexisting leio- 
myomas or müllerian anomalies). That is, the familial 
group might invariably show the trait in addition to 
endometriosis, whereas the nonfamilial group might 
not show the’ trait. Absence of discernible qualitative 
differences would not, of course, exclude the existence 
of such a dominant gene. If familial and nonfamilial 
groups differ only with respect to quantitative phe- 
nomena (e.g., severity of disease), polygenic/ 


multifactorial etiology would seem more likely because 


one would reason as follows: The greater the severity, 
the greater the genetic liability and, hence, the greater 
the likelihood of a relative being affected. Indeed, clin- 


ical correlations detailed in our companion article? : 


show severe endometriosis in 6296 of the familial cases, 
but only 23% of the nonfamilial cases. Thus, available 
data are most consistent with polygenic/multifactorial 


etiology. 
Irrespective of specific etiology, evidence that endo- 
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Clinical characteristics of patients with histologically confirmed pelvic endometriosis who had an 
affected first-degree relative (N = 18) were compared to those who had no such affected relative 

(N = 105). The only significant difference was that 61% of individuals in the former group had 
severe endometriosis, compared to only 24% in-the latter group. This observation is most consistent 


with a polygenic/multifactorial etiology, although other genetic mechanisms cannot be excluded. Our 


observations carry several important practical implications. First, an apparently unaffected patient 
with an affected first-degree relative should be counseled that her risk of developing endometriosis 
is 7%. This might influence the choice of contraception, the timing of pregnancy, and the extent to 
which aggressive diagnostic approaches (e.g., laparoscopy and curettage) would be ape 


(Am. J. OBSTET. GYNECOL. 137:332, 1980.) 


THAT ENDOMETRIOSIS may have familial tendencies 
has now been confirmed in a formal genetic study of 
patients with histologically proved endometriosis diag- 
nosed at this institution. Of 123 patients with endome- 
triosis, 5.8% of female sibs:and 8.1%. of mothers were 
similarly affected. Only 195 of the husbands' female 
sibs and only 0.9% of the husbands’ mothers had en- 
dometriosis.! 

The purposes of the present report are to describe 
the clinical characteristics of patients with familial en- 
dometriosis and to contrast their features with those of 
patients in the same population who do not have an 
affected first-degree relative with endometriosis. 


Material and methods 


From 1971 to 1978, 1,309 patients were operated 
upon for pelvic endometriosis by L. R. M. and V. C. B. 


From the Department of Obstetrics and Gynecology, Baylor : 


College of Medicine, and the Department of Obstetrics and 
Gynecology, Northwestern University Medical School. 


Presented at the Forty-seventh Annual Meeting of the 
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White Sulphur Springs, West Virginia, September 21 m 
1979. 


Reprint requests: Dr. L. Russell Malinak, Department of 
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at St. Luke's Methodist Hospitals, Baylor College of 
Medicine, Houston, Texas. The subjects of this investi- 
gation were derived from 225 of these patients, who 
were selected by two criteria: (1) a tissue diagnosis of 
endometriosis and (2) reasonable access to Baylor Col- 
lege of Medicine, where genétic interviews were to be 
conducted by J. L. S. and S. E.! 

The experimental design has been described in our 
companion paper.! Two hundred twenty-five patients 
were' asked to undergo a detailed genetic interview, 
and 123 patients (101 patients of L. R. M. and 22 pa- 
tients of V. C. B.) were actually interviewed. Eighteen 
of the 123 had either a female sib over age 18 years ora 
mother with endometriosis. 

In order to detect clinical differences between famil- 
ial and nonfamilial groups, the office charts and hospi- 
tal records of all 225 patients were reviewed. The fol- 
lowing features were assessed: age at onset of symp- 
toms; age at diagnosis, principal symptoms (pelvic pain, 
infertility, or both), presence of concurrent gynecologic 
disorders (e.g., lecomyomas), classification of severity of 
disease,* and results of operation. 

In order to minimize the possibility that the inter- 
viewed group was not representative of the entire 
population with endometriosis, clinical features were 
compared in the interviewed (N = 123) and the nonin- 
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Table I. Comparison of characteristics of interviewed 
versus noninterviewed groups 


Interviewed Noninterviewed . 
(N = 123) (N = 102) 


Age at diagnosis (yr) 30 (20-39*) 29.4 (21-42*) 
(mean) 
Principal complaints: 
Pain : 87 (30.1%) 33 (32.496) 
Infertility 41 (33.396) 30 (29.4%) 
Pain plus infertility . 45 (36.696) 39 (38.2%) 
Ethnic origin: 
White 115 (93.5%) 99 (97.1%) 
Black 7 (5.7%) 3 (2.9%) 
Indian 1 (0.8%) 0 
Concurrent gynecologic 
disorders: 
Leiomyomas . 14 (11.496) 10 (9.8%) 
Adhesions 45 (36.6%) - 37 (37.2%) 
Intrauterine 1 (0.1%) 2 (1.6%) 
anomalies 
Severity of endometriosis 
Mild 41 (33.3%) 44 (43.196) 
Moderate 45 (36.6%) 28 (27.596) 
Severe 36 (29.395) 30 (29.4%) 
Ability to conceive 48/86 (55.8%) — 38/69 (55.1%) 
following ' 
operation 
*Range 


terviewed (N = 102) patients. Thereafter, the charac- 


teristics of the 18 patients who had an affected first- | 


degree relative (N — 18; familial group) were compared 
to those who did not have an affected first-degree rela- 
tive (N = 105; nonfamilial group). 


Hesults 


Any differences observed between familial (N — 18) 
and nonfamilial (N = 105) groups would be valid only 
if the individuals interviewed were representative .of 
the population of all patients with endometriosis. The 
225 patients asked to come for interviews were chosen 
solely because of geographic proximity. Thus, there is 
almost no reason.to suspect they were not representat- 
ive of the 1,309 patients with pelvic endometriosis op- 
erated upon.by L. R. M. and V. C. B. However, those 
consenting to be interviewed might have been moti- 
vated in fashions that could influence the study. In 
order to be reassured that the interviewed patients 
were truly representative, we first compared various 
characteristics of the 123 interviewed patients with 
those of the 102 patients who declined the request for 
interview. No significant differences were noted in pa- 
rameters compared (Table I). Both groups were similar 
in age at diagnosis, principal complaints, severity of 
disease, presence of concurrent pelvic disorders, and 
ability to conceive following operation (Table 11). 

We attempted to determine the age at onset of symp- 
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Table II. Comparison of characteristics of familial 


` and nonfamilial groups 









Nonfamilial 
(N = 105) 


Familial 
^ (N = 18) 


28.4 (20-33*) 





Age at diagnosis (yr) ` 


29.9 (22-38*) 


(mean) 

Principal complaints: 

Pain 4 (22.2%) 27 (25.7%) 
Infertility 5 (27.8%) 30 (28.6%) 
. Pain plus infertility 9 (50%) 48 (45.7%) 

Ethnic origin: 

White | 14 (77.8%) 101 (96.2%) 
Black 4 (22.2%) 3 (2.9%) 
Indian 0 1 (0.9%) 

Concurrent gynecologic 
disorders: 

- Leiomyomas 2 (11.1%) 12 (11.4%) 
Adhesions 13 (72.2%) 30 (28.5%) 
Intrauterine 0 1 (0.9%) 

anomalies v $ 

Severity of endometriosis: 

Mild 3 (16.7%) -38 (36.2%) 
Moderate 3 (16.7%) 42 (40%) 
Severe 11 (61.1%) 25 (23.8%) 

Ability to conceive 8/14 (57.196) 46/78 (59%) 
following 
operation 

*Range. 


- toms but considered data to be of doubtful reliability 


because of the protean nature of most patients’ com- 
plaints. Pelvic pain had usually been present for 3 
years, although the range was 6 months to 9 years. 
Duration of infertility was likewise difficult to quanti- 
tate, although the stated intervals in both groups ap- 
peared similar, usually being greater than 2 years. 
Secondary infertility was present in 25% of the inter- 
viewed group and 2396 of the noninterviewed group. 

Having shown that the.interviewed group was repre- 
sentative of the sample of patients with endometriosis, 
we felt confident in proceeding with our comparisons 
between the 18 patients with an affected first-degree 
relative (familial group) and the -105 patients with ' 
no affected first-degree relatives (nonfamilial group): 
Table II shows the results. 

The. number of patients in the familial group ini 
tients with either a sib or a mother with endometriosis) 
is relatively small (N = 18), but nonetheless there ap- 
peared to be no differences with respect to age at diag- 
nosis, principal complaints, duration of infertility, and 
ability to conceive following operation. However, im- 
portant differences were noted with respect to severity 
of disease. Eleven of 18 (61.1%) patients in the familial 
group had. severe endometriosis, compared to only 25 
‘of 105 (23.8%) in the nonfamilial group. In the familial 
group five of these 1] with severe endometriosis had an 
affected sib, five had an affected mother, and one had 
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both. Of thé 11 familial cases of severe endometriosis, 
eight patients attempted conception following opera- 
tion and three (37.5%) were successful, compared to 
nine of 25 (36%) nonfamilial cases with severe endome- 
triosis. 


Comment 


This study of clinical characteristics not only verified 
the validity of our experimental désign but also de- 
tected significant differences between patients with en- 
dometriosis who had an affected first-degree relative 
(mother, sib) and those who had nó affected relatives. 

Comparison between the 123 patients interviewed 

and 102 patients who declined the opportunity to be 
interviewed revealed no important differences in clini- 
cal features. This indicated that the interviewed group 
was representative of the 1,309 patients with pelvic en- 
dometriosis operated upon by L. R. M. and V. C. B. 
from 1971 to 1978 at Baylor College of Medicine. The 
225 asked to come for interviews were chosen solely 
because of geographic proximity. Although residents 
of the Houston area at the time of study, many had 
migrated from other areas of the country. Thus, a 
strictly regional origin of the patient population seems 
highly unlikely. 
. Comparison of endometriosis in patients who did: 
(N = 18) and did not (N = 105) have an affected first- 
degree relative revealed a statistically significant in- 
crease in severity of disease among the former group. 
The only other difference between familial and non- 
familial patients was in the prevalence of pelvic adhe- 
sions, a variable probably correlated with severity of 
endometriosis. 

As alluded to in our companion contribution,' the 
observation regarding severity has genetic significance. 
It reinforces the likelihood that the increased preva- 
lence of endometriosis in first-degree relatives is due to 
genetic factors, rather than being merely secondary to 
increased clinical surveillance. Furthermore, observa- 


tions concerning severity are consistent with polygenic/ : 


multifactorial inheritance. d 


These genetic and clinical observations carry impor- 


tant practical implications for patients known to have a 
first-degree relative with endometriosis. First, suċh a 
patient should be counseled about her own risks of 
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developing the disorder (796): This may influence her 
choice of zontraception. Specifically, a progestin-dom- 
inant, low-estrogen oral contraceptive might be prefer- 
able to barrier methods oran intrauterine contraceptive 
device. Second, plans regarding timing of. pregnancy 
may be influenced. Third, in such patients one might 
encourage early pelvic endoscopy to diagnose the ori- 
gin of pelvic pain, particularly progressively severe 
dysmenorrhea and deep dyspareunia. Farly detection 
and institution of medical therapy might obviate the 
problem of more advanced disease at a later date. 
Fourth, cervical stenosis should: carefully be excluded, 
for dilatation of a stenotic cervix might diminish. the 


likelihood of reflux menstruation that could lead to 


endometriosis. 

Although genetic factors are important in the etiol- 
ogy of endometriosis, the pathogenesis of the disorder 
still remains uncertain. It seems obvious, however, that 
in some families individuals are predisposed to the de- 
velopment of endometriosis because of one or more 
factors—tendency toward reflux menstruation, ret- 
roversion cf the uterus, cervical stenosis; unusual sen- 
sitivity of coelomic epithelium to ubiquitous irritants, 
or delayed childbearing. It seems unlikely that factors 
such as delayed childbearing, retroversion of the 
uterus, or reflux menstruation themselves are the sole 
pathogenic causes because such factors are much more 
common than endometriosis. In view of our genetic 
and clinical observations, it is tempting to postulate that 


individuals in certain families are at increased risk for 


endometriosis because of either tubal dyskinesia pre- 
disposing to menstrual reflux or because of increased 
sensitivity of coelomic epithelium to irritants such as 
menstrual fiuid. The latter would seem most compati- 
ble with successful conception following treatment of 
the disorder. 

Patients with familial endometriosis represent an 
important population to study for clues to the possible 
origins of endometriosis, particularly in reference to 
the immune system. Indeed, we hope that our investi- 
gation will stimulate other studies into the genetics of 
endometriosis. Only, by analysis of additional patients 
with affected relatives will the clinical characteristics 
of individuals predisposed to endometriosis be de- 
lineated. 


2. Acosta; A. A., Buttram, V. C., Jr., Besch, P. K., Malinak, 
L. RS Franklin, R. R., and Vanderheyden, jJ D.: A pro 


posed classification of pelvic endometriosis, Obstet. Gyne: 
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Discussion 


DR. GEORGE T. SCHNEIDER, New Orleans, Louisiana. 
Since these two papers which we have just heard are 
closely allied and authored by the same physicians, the 
Program Committee asked that Dr. Ranney and I dis- 
cuss these together, which I am happy to do, especially 
since Drs. Malinak and Buttram ànd I have had a great 
mutual interest in endometriosis over the years and 
exchanged much information about our problems with 
this disease. 1 am delighted that they have secured the 
help of Drs. Simpson and Elias.in investigating the ge- 
netic and familial background of endometriosis. 

‘It is surprising that more papers have not. appeared 
over the past years concerning this aspect of endome- 
triosis, and I believe it is important that the authors 
have instituted studies in this direction to help us find 
out more about this distressing problem. 

Even though the percentage differences which the 
authors give us between their involved patients and the 
control subjects are not overwhelming, which of course 
rules out direct single genetic inheritance, they appear 
to be of enough statistical significance to.point the way 
toward further genetic, familial, and immunologic in- 
vestigation in larger series and especially in different 
racial and ethnic groups. — . 

It is interesting that they have noted that their pa- 
tients were predominantly white, well educated, and of 
a middle to upper socioeconomic level. This has been 
the classic prototype of most of the series of patients 
with endometriosis in the past, especially in our series 
in New Orleans of over 2,400 patients with endome- 
triosis in the past 20 years. The most predominant pa- 
tients are the so-called aggressive, well-educated career 
women who have postponed their reproductive poten- 
tial. This may be the nongenetic aspect of familial in- 
heritance mentioned by Dr. Simpson. Now, however, 
this same frequency of diagnosis is being reported in 
black patients of similar background so that this racial 
incidence difference may soon become equalized. 

As a corollary and reinforcement of this heritable 
aspect of endometriosis, at our institution in New Or- 
leans, we have been interested in the immunologic 
aspect of tliis disease which of course is influenced ge- 
netically. Work to be published soon suggests an au- 
toimmune phenomenon as a possible causative factor 
in the infertility associated with endometriosis. 

The development of an antibody complement system 
of surface cell anügens named human lymphocyte an- 
tigens (HLA), which trigger immune responses, is an 
interesting story in the progress of animal and human 


evolution, and more and more diseases are being 


found to be associated with a particular HLA, such as 
multiple sclerosis, certain forms of arthritis, juvenile 
diabetes, psoriasis, etc. These surface cell antigens play 
an ever-increasing role in the field of organ transplan- 
tation and in the future they may be important in the 
investigation of the etiology of endometriosis. Along 
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this line, in conjunction with Dr. Ken Kirton of The 


. Upjohn Laboratories, we have recently studied the 


prostaglandin content of peritoneal fluid in 83 patients 
with confirmed endometriosis and nonendometriosis 
control subjects and have found significant elevation of 
prostaglandin Fey levels in the fluid of endometriosis 
patients over those of the control subjects. These stud- 
ies will be published shortly. 

The significance of this finding, of course, is that 
prostaglandins, which are the end products of arachi- 


donic acid metabolism, are produced in the presence of 


a hypersensitivity or autoimmune response. Those in- 
dividuals who are genetically predisposed to the devel- 
opment of endometriosis may well be subject to this 
phenomenon, and it may partially explain their in- 
creased incidence of infertility. In summary, then, 
these preliminary studies tend to support the work of 
the authors in their genetic and familial findings in 
endometriosis and hopefully point the way toward 
further investigation in this exciting field. — 

Dr. BROOKS RANNEY, Yankton, South Dakota. Drs. 
Malinak, Simpson, Buttrani, and Elias have placed an- 
other step in the ladder of information which indicates 
that endometriosis shows familial or inherited tenden- 
cies, a concept which was suggested by Goodall, in 
1943, and which was reinforced with reports by Gard- 
ner and associates in 1953, Henricksen in 1953, Frey in 
1957, and myself in 1970. The authors have performed 
a systematic genetic study of 123 patients who had his- 
tologically proved endometriosis. A tissue diagnosis of 
endometriosis was found in nine of 153 (5.8%) female 
sibs and 10 of 123 (8.1%) mothers. Conversely, only 
one of 104 (1.0%) of the husbands’ female sibs and only 
one of 107 (0.9%) of the husbands’ mothers were af- 
fected. 

A smaller number of husbands’ sisters (104) and 
mothers (107) were_studied as “controls” compared toa 
larger number of patients’ sisters (153) and mothers 
(123). Were the lesser number of “controls” from the 
husbands’ side of the family a result of death, separa- 
tion, inaccessibility, disinterest, or chance? If the latter, 
then the infertility that is associated with endometriosis 
should have shifted the balance conversely, causing the 
husbands’ families to be larger and the endometriosis 
patients’ families to be smaller. 

Most significantly, among the familial group, 65% of 
patients had severe or recurrent disease whereas 
among the nonfamilial group only 23% of patients had 
severe or recurrent disease. 

These statistics favor a polygenic/multifactorial etiol- 
ogy of endometriosis among the familial patients. Al- 
though cervical stenosis, retroversion of the uterus, 
and reflux menstruation through the tubes may occur 
in some women among both the familial and nonfamil- 
ial groups, the fact that severe or recurrent endome- 
triosis is much more common in the familial group 
suggests that other inherited factors confer an in- 
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creased propensity to develop significant endometriosis 
and seems to favor variations of the coelomic metapla- 


sia theory and decreased host immunity as etiologic 


explanations. 

The authors have shown several "family trees" in 
which significant endometriosis struck two or more 
generations. In 1970, among 350 patients with his- 
tologically proved endometriosis, I noted five families 
in which endometriosis was resected from two gen- 
erations of women. By questionnaire, 15 other such 
families were discovered, one involving three gen- 
erations. It is probable that a lesser degree of endome- 
triosis would be missed while studying such a family 
history unless all women were examined and subjected 
to laparoscopy, because inherited physiologic and 
morphologic variations of internal organs will seldom 
be as apparent to a patient as would a defect of the 
external organs, such as an eye, nose, or fingér. 
Likewise, severe endometriosis does not always cause 
severe symptoms, so a stoic patient with mild symptoms 
from severe endometriosis, who should be listed posi- 
tively in such a family tree, might be missed for years, or 
permanently, unless all women were examined and un- 


less indicated xd Or Operations were per- 


formed. 

In a temporary effort to prevent or inhibit the rapid 
or early development of endometriosis in younger sis- 
ters or daughters of women who have had severe en- 
dometriosis, I also prescribe cyclic progestins, starting 
with the onset of ovulation. To circumvent and 
postpone the true scourge of severe endometriosis, in- 
fertility, 1 recommend that these young ladies who 
have a family history of endometriosis have their chil- 
dren early, even if economically unfeasible. During in- 
tervening years, such high-risk patients should be 
checked regularly. 


In a prior paper the question was asked, "Why does’ 


not every woman develop endometriosis?” From men- 
arche to the menopause, the potential exists—or does 
it? Today the authors have charted a general course 
toward the answers of those questions and have ‘re- 
ported the pioneering investigation. 

DR. KAMRAN S. MoGHISSI, Detroit, Michigan. How 
was the diagnosis of endometriosis established in the 
relatives of patients who were studied? 

Oral contraceptives do not protect the patient against 
endometriosis. We have observed two patients with 
polycystic ovarian disease who have received from 4 to 
5 years of oral contraceptives and have been found to 
have endometriosis. 

DR. ALLAN G. CHARLES, Chicago, Illinois. Dr. 
Malinak, since there were many more severe cases of 
endornetriosis seen in the familial group than in the 


control group, if present classifications as to the sever- - 


ity of the disease are accurate, how do you explain the 
fact that the subsequent fertility rates in both groups 
were exactly the same? 
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Dr. ERIC KNOX, Minneapolis, Minnesota. Dr. 
Simpson, even if this group of patients were not se- 
lected because of a bias toward either seeking treat- 
ment or seeking diagnosis, given the large incidence of 
asymptomatic endometriosis that is found in normal 
patients, are you not really saying that your results sug- 
gest a polygenic trait toward either adhesion forma- 
tion, pain in tolerance, or SIPRpIORUOIURY rather than 
endometriosis itself? 

DR. JOSEPH S. O’CONNOR, Glenview, Illinois. As a 
clinician who has watched the surge of genetics to the 
foreground in recent years and having no axe to grind 
with some of the tests to which we have been subjected 
when the geneticists are asked to contribute a few 
questions for our interest, we are forced to look upon 
the various special interest groups trying to show us 
where the problems arose. So we have the environmen- 
talists telling us that everything is due to the environ- 
ment, the sociologists telling us that everything is due 
to.life-styles, the immunologists, and so forth. To those 
of us who have seen that endometriosis is more com- 
mon in family: groups in which the socioeconomic 
status often remains the same for generations, with 
similar marital ‘statuses, ages at which the women 
marry, sexual habits, etc., the conclusion that genetic 
factors are likely rather than shared environmental fac- 
tors would have to be proved by a change in the envi- 
ronment factors. | l 

I would say, “Give me a series of identical twins 
raised differe ntly, of the same mother, who developed 
endometriosis, and show me how the genetics bear up, 
or rather take the daughters who are separated from 
their mothers at. birth, who subsequently develop en- 
dometriosis, and show me that genetics still bear up." I 
think that is the challenge. 

DR. SIMPSON (Closing). In response to Dr. Ranney's 
insightful inquiry, the differences (as mentioned) be- 
tween the numbers of relatives of the husbands and of 
the probands were the result of some probands being 
single, separatec, or divorced. We considered infor- 
mation about former spouses' relatives to be of doubt- 
ful validity and chose not to include that in our analysis. 
Likewise, immediate family sizes were indeed similar, 
in both the husband's relatives and the proband's rela- 
tives. ` l 

In response tc other questions, I would emphasize 
that we are looking at very symptomatic endometriosis. 
If we could actually go down to the gene product and 
directly measure the effect of any potential mutant 
gene causing encometriosis, we might be able to estab- 
lish that a single géne was indeed résponsible. We seem 
so far off.at the present time that we more properly 


should conclude that a single gene is not the most likely 


etiology; however, one certainly cannot exclude that 
and thus I certainly do not disagree with the comments 
of Dr. Knox. 


Concerning environmental factors, there is really no | 
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altercation. Polygenic/ multifactorial tendencies assume 
that both environmental and genetic-factors exist and 
this holds true in a wide variety of traits that we are 
familiar with. For example, ventricular septal defect, 
cleft palate, and similar disorders affecting a single 
organ system show a discordance rate among monozy- 
gotic twins of about 60%. However, we clearly know 
that genetic tendencies exist in these disorders. A host 
of animal studies also substantiate the validity of 
polygenic/multifactorial inheritance as defined. 

The proposed use of twin studies would naturally be 
interesting, although it might be a little difficult to find 
100 pairs of twins raised apart, one proband of which 
had endometriosis. Even if this could be done, there 
are substantial problems in twin studies because, as we 
all know, there is an increased prevalence of anomalies 
among twins. Thus, geneticists have increasingly rec- 
ognized that studies using twins are perhaps not neces- 
sarily ideal because twins might not be comparable to 
the population at large; thus, their applicability to the 
general population might be limited. 

With respect to the questions about enzymes and 
immune factors and their relationship to genetic etiol- 
ogy, it is worth pointing out that immunologic factors 
are mediated by genes. One might document immu- 
nologic phenomena in endometriosis; however, the 
common denominator at the deoxyribonucleic acid 
(DNA) level could be that DNA codes for genes that 
mediate certain types of immune surveillance, deficits 
of which are manifested as diseases (i.e., endometrio- 
sis). Likewise, the same sequence could be postulated 
for enzymes. Prostaglandin synthesis requires enzymes, 
which are coded by genes. Thus, mutant genes-might 
alter the rate of synthesis of prostaglandins. 

With respect to the prostaglandin/enzyme hypothe- 
sis, however, I would point out that what data are avail- 
able concerning the etiology certainly exclude recessive 
factors. One of the few axioms of medical genetics is 
that enzymes are usually controlled by recessive genes; 
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thus, the genetics are not particularly consistent with 
that idea, although not formally excluding it. 

Finally, the HLA marker studies alluded to are excel- 
lent ideas. We plan to pursue those for two reasons: (1) 
to confirm more formally our belief that genetic factors 
are involved and, more importantly from a clinical 
point of view, (2) to identify younger women who may 
be at increased risk. The latter can be counseled in a 
more specific fashion than merely stating the 7% risk 
we now believe appropriate. 

Dr. MALINAK (Closing). The specific questions that 
Dr. Schneider raised about prostaglandins in fluids in 
the pelvis may be very important. However, it need not 
necessarily be an immune mechanism, as he implied. 
We know that the endometrium produces prostaglan- 
dins and its presence in ectopic endometrial sites may 
simply be a secretory product of that tissue. 

A question was raised about the presence or severity 
of endometriosis in patients who had used oral con- 
traceptives. Many of the patients in our study had used 
oral contraceptives. We do not propose that they will 
suppress the development of endometriosis. However, 
if such factors as reflux menstruation are important in 
the genesis of endometriosis, the diminished menstrual 
volume induced by the low-estrogen combination oral 
contraceptive will decrease the volume of fluid that is 
gaining access to the peritoneal cavity; this may di- 
minish severity of symptoms and may retard progres- 
sion of the disease. 

Fertility occurred to the same degree in those pa- 
tients who had severe disease in the familial and non- 
familial groups as well as in the interviewed and nonin- 
terviewed groups. We attribute this to the small sample 
size, which consisted of 18 patients in the familial 
group. It 1s possible that a larger number of patients 
would reveal different pregnancy rates in the groups 
compared. Regardless, this does not detract from the 
genetic implications of the disparity of severe cases in 
the familial versus nonfamilial cases. 


‘Antenatal corticosteroids to prevent neonatal | 
respiratory distress syndrome: Risk versus benefit , 


considerations 


RICHARD DEPP, M.D. 
‘JOHN J. BOEHM, M.D. 
JANET A. NOSEK, B.S.N. 
SHARON L. DOOLEY, M-D. 
JOHN M. HOBART, M.D. 
Chicago, IHlinois 


The clinician considering administration of steroids to prevent respiratory distress syndrome (RDS) 
should attempt to identify patients who do not have criteria previously shown to increase the 
likelihood of bénefit in the prevention of RDS. It is possible to accurately predict the interval to 
delivery in most cases. Four hundred thirty-nine patients at risk to deliver prior to 37 weeks have 
been screened for factors known to decrease the likelihood of benefit. Only 47 (10.7%) screened. 
candidates have no exclusion criteria. Twenty-seven (6.9%) of 392 excluded neonates developed 
RDS; 20 of the 27 were predicted to and did deliver in less than 24 hours after initial screening. 
Only one case was inappropriately excluded. Fetal surfactant assessment is crucial; pulmonary 

. maturity excludes 19% at 28 to 33 weeks and 35% at 34 to 37 weeks. Careful screening for 
exclusion factors known to decrease the likelihood of steroid derived benefit is essential when use 
of a drug with potential long-term consequences (rísk) is considered. (AM. J. OBSTET. GYNECOL. 


137:338, 1980.) 


RESPIRATORY DISTRESS SYNDROME (RDS) con- 
tinues to be the leading cause of neonatal death. Farrell 
and Wood! report that approximately 12,000 neonates 
per year die of hyaline membrane disease (HMD/RDS) 
"thus establishing the magnitude of the problem. In 
1969, it was estimated that approximately 25% of neo- 
nates born prematurely show signs of RDS and 20% to 
40% eventually die.” In 1973, Klauss? estimated that 
from 0.5% to 1.0% of all infants delivered die from this 
disease. Prevention of physician-induced RDS by using 
amniotic fluid surfactant assessment and early pediatric 
support utilizing continuous distending airway pres- 
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sure has undoubtedly made an impact on mortality 
data. | | 
Perhaps the most exciting mode of therapy has been 
generated by studies in both animals and humans sug- 
gesting that the administration of corticosteroids (CS) 
to the mother 24 hours prior to delivery may reduce 
the severity and incidence of RDS. All studies to date 
support the conclusion that steroids are beneficial. 
Animal studies lay the foundation to support the sug- 
gestion that prenatal CS hasten fetal lung devel- 
opment.Ó? Liggins and’ Howie? provided the first 
human data confirming the relationship in 1972. Lig- 
gins enlarged his series in 1977 with similar conclu- 
sions.!? Since 1972, several authors'!~'* have reported, 
on the basis of smaller and less well-controlled human 
series, that CS have benefit in reducing the incidence of 
RDS. More recently, several larger series have also 
supported this relationship." The study by Block 
and associates!? is of interest in that it provides infor- 
mation.regarding the impact of pretreatment assess- 


"ment of the lecithin/sphingomyelin (L/S) ratio. It is 


important to note that, to date, the study of Liggins has 
not been verified by a similar large study which consid- 
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ers other variables known to modify the time of ap- 
pearance in gestation of surfactant or the impact of 
surfactant assessment on patient selection.” Until such 
a study is accomplished, the clinician is limited to con- 
clusions which can be derived from the observations 
made to date. These observations are largely confined 
to characteristics of patients who apparently derived 
benefit from steroid therapy in Liggins' study. 

Strong consideration of the risk to benefit ratio is 
essential prior to the prenatal administration of any 
medication. The potential for either short-term or 
long-term consequences of antenatal steroids is great; 
this subject has been reviewed extensively else- 
where. ?5 The lung, brain, liver, gut, kidneys, enzyme 
systems, immune system, and pancreas are all potential 
targets of side effects. In addition, Tauesch and asso- 
ciates? have recently indicated an increased risk of ma- 
ternal infection after steroid administration. This has 
not been supported by other studies which report no 
additional hazard.!^ % 

Realistic assessment of the risk to benefit ratio is not 
possible without objective, realistic assessment of the 
risk of RDS and the likely impact of agents such as 
steroids on the individual patient. In the most recent 
report by Liggins, two factors were of prime impor- 
tance in assessing potential benefit.'? Gestational age 
less than 34 weeks, particularly 30 to 32 weeks, and 


steroid administration to delivery interval (SADI) of 25 - 


hours to 7 days are factors predicting maximum bene- 
fit. Ballard and associates! suggest that the interval 


must be greater than 48 hours. Antenatal assessment of — 
the L/S ratio is clearly an important third variable. 


Block and associates'® report a significant increase in 
benefit between control and CS treated groups when 
the L/S is known to be less than 2.0. Thus, it appears 
that the ability to correctly predict that delivery will be 
delayed longer than 24 hours but less than 7 days, to 
predict gestational age accurately, and where possible, 
to perform amniocentesis to reduce the likelihood of 
CS administration to a premature fetus with mature 
lung function are key variables in potential CS benefit 
assessment. Gluck and associates** #! have indicated 
that one may attain an L/S ratio greater than or equal 
to 2.0 in a significant proportion of fetuses less than 32 
weeks or in the 800 to 1,200 gm weight range. 

Previous literature seems to imply that pregnancies 
at risk to deliver prior to 37 weeks can be divided into 
three groups. Significant difference in outcome occurs 
only in patients with maximum benefit. characteristics 
(MaBC). Patients in the maximum benefit group 
(MaBG) have MaBC which include fetuses less than 34 
weeks' gestation and a SADI greater than 24 hours but 
less than 7 days.’ 


- 
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Very httle data are available regarding a second 
group of pregnancies with minimum benefit characteristics 
(MiBC). This group includes those patients of greater 
than 34 weeks' gestation with unknown surfactant ac- 
tivity. Clearly, there are individual cases where benefit 
may occur; however, patient selection is a key factor 
because of the higher frequency of mature lung func- 
tion at 34 to 37 weeks' gestation. The incidence of L/S 
ratio less than 2.0 in such a population provides an 
estimate of the percentage of patients who might de- 
rive benefit; however, not all neonates with a prior L/S 
less than 2.0 will develop RDS; the impact of an imma- 
ture L/S ratio may differ when one compares neonates 
at 28 to 33 weeks’ versus 34 to 37 weeks’ gestation. 

The third group of patients are those with no benefit 
characteristics (NBC). This group includes those preg- 
nancies which are ineligible for steroid therapy (see 
Material and methods section) and those with known 
(mature L/S), or present but unsuspected, fetal pulmo- 
nary maturity (no amniocentesis performed). Also in- 
cluded in this group are pregnancies that will deliver in 
less than 24 hours or greater than 7 days. Patients de- 
livering in those intervals after receiving steroids are 
patients in which the risk (potential side effects) ex- 
ceeds the benefit. It is important that data regarding 
the likelihood of improperly predicting a SADI of: 
greater than 24 hours be developed to establish the 
magnitude of the population to be treated which will 
include most patients who will actually deliver within | 
the ideal SADI. 

In the series of Liggins, 159 (18.6%) and 356 (41.7%) 
of 853 patients in the total series were delivered at less 
than 24 hours or greater than 7 days from the time of 
steroid administration. Both are outside the ideal 
SADI.” It is not possible to determine the ability to 
correctly predict this interval from Liggins’ data since 
prediction of such an interval was not an objective of 
his study. Nonetheless, this (60.396) represents an esti- 
mation of the population of premature infants unlikely 
to derive benefit from antenatal CS administration 
simply because of physician inability to predict the 
interval. 

All neonates less than 37 weeks do not develop RDS. 
If one evaluates Liggins’ entire control group, 37 of 
156 (23.7%) develop RDS. However, steroids evidently 
do not have a beneficial effect on the patients at 34 to 
37 weeks delivering in the ideal SADI in the absence of 
data regarding fetal surfactant activity. In the control 
group less than 34 weeks with MaBC, 33 (40.2%) of 82 


(MaBG) developed RDS. Therefore, theoretically, at 


least 59.8% derive no benefit. The reduction of RDS 
incidence between control and steroid groups with 
MaBC is 40.2% to 11.0%, a reduction of 72.6%. The 
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Table I. Incidence of exclusion criteria among 439 
candidates screened for steroid therapy 






28-33 weeks 34-37 weeks 





Anticipated < 24 hours 84 43.3 122 61.6 


Anticipated > 7 days . 69 35.6 50 25.9 
L/S ratio = 2 14 52 27 13.6 
Cervix z 5 cm . 14 7.2 20 10.1 
Patient refusal 13 6.7 3 1.5 
Suspect infection 5 2:9 3 1.5 
Prior steroids 3 1.5 4 2.0 
Physician refusal l 0.5 0 0 
Other 18 99. 8 4.0 
Total patients 194 100.0 198 100.0 


Note: Some patients have more than one exclusion factor. 


population of neonates less than 34. weeks' gestation 
who derive benefit from CS can be better estimated by 
subtracting the incidence of RDS in CS group from the 
control group. Thus, if the control group incidence is 
40.296 and the CS group is 11.096, 29.295 derive bene- 
fit; the remaining 70.8% derive little or no benefit. The 
risk to benefit ratio 1s thus approximately 2.4 (70.8 to 
29.2) for all neonates less than 34 weeks if no data 
regarding fetal surfactant activity are available. 
Similar calculations can be established for intervals of 
less than 30 weeks and inclusive intervals of 30 to 31 
and 32 to 33 weeks; in those intervals, 29.9%, 47.3%, 


and 12.996, respectively, derive benefit. The risk to 


benefit ratio for each interval is thus 2.3, 1.1, and 6.8, 
respectively. Clearly the benefit is maximal in the 30 to 
31 weeks inclusive interval. Thus, if one were able to 
predict the ideal SADI with 100% accuracy, determine 
fetal surfactant activity in all cases, and develop a tech- 
nique of surfactant assessment that predicts RDS with 
10046 accuracy, as well as establish gestational age accu- 
rately in all cases, approximately 50% of the 30 to 31 
weeks neonates would derive benefit from antenatal CS 
. administration. Obviously, this is not possible; thus, it is 
important to determine the accuracy of clinical judg- 
ment in these areas so as to determine the magnitude 
of the population less than 34 weeks that must receive 
CS to reach the population percentage that will actually 
derive benefit. To the contrary, it is important to know 
how many cases will be missed, and thus not derive 
benefit, because of physician error in prediction of the 
ideal SADI. 

Prospective evaluation of a population of patients at 
risk to deliver prior to 37 weeks to assess the impact of 
gestational age, ability to predict the admission and/or 
steroid administration to delivery interval, and L/S 


ratio has been performed to provide data that will bet- - 
ter the assessment of a realistic risk to benefit ratio for 


antenatal CS therapy. 
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Material and methods 


Patients included in this study were at risk to deliver 
prior to 37 weeks' gestation between June 1, 1977 and 
February 15, 1379. Four hundred thirty-nine patients 
between 28 and 37 weeks' gestation were screened for 
presence of criteria which would contraindicate steroid 
therapy. (All patients with no contraindications were 
candidates for steroid therapy; results of their man- 
agement and outcome will be presented at a later date.) 

To be eligible for consideration for steroid therapy, 
patients had to be a high risk for delivery between 28 
weeks and 36 weeks and 6 days' gestation from the first 
day of their last menstrual period. All patients at risk 
for delivery in that interval were screened upon ad- 
mission. In the case of inaccurate menstrual period, the 
assignment of gestational age was determined by the 
interaction of clinical and ultrasound data. 

Patients were considered ineligible for steroid ther- 
apy if (1) the estimated time to delivery was less than 24 


hours; (2) the estimated time to delivery was greater 


than 7 days; (3) there was evidence of intrauterine in- 
fection; (4) the cervix was =5 cm dilated; (5) the patient 
was receiving or had received CS at any time during 
pregnancy; (6) the patient had a history of peptic ulcer - 
disease, active tuberculosis, or viral keratitis; (7) there 
were known severe fetal anomalies; (8) consent could 
not be obtained or the patient was unable to com- 
prehend consent; (9) the patient was included in our 
Diabetes in Pregnancy Center study; or (10) it was 
likely that the neonate would be unavailable for 
followup. - 

Determining gestational age at the time of screen- 
ing. If the patient was a reliable historian and (1) had a 
history of regular menstrual periods; (2) had not taken 
oral contraceptives for 3 months prior to her last men- 
strual period; (3) the date of her last menstrual period 
could be accurately determined; and (4) the usual 
pregnancy landmarks could be idenüfied (onset of fetal 
movement, onset of fetal heart tones, correlation with 
fundal height measurements), the patient was then said 
to have reliable dates. The gestational age was then de- 
termined on the basis of the time elapsed since the first 
day of the last menstrual period. If such criteria for 
assignment of gestational age were not available. the 
patient was said to have unreliable dates; the gesta- 
tional age was then determined with the assistance of 
sonographic estimation of the fetal biparietal diameter. 
Since a large proportion of patients at Prentice Wom- 
en's Hospital have routine ultrasound at 20 to 26 
weeks' gestation, ultrasound was relied on to a consid- 
erable extent in confirming gestational age. Ultrasound 
determinations after 28 weeks' gestation were consid- 
ered less reliable. 
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Table II. Accuracy of prediction of steroid administration to delivery msn in excluded patients 
at less than 34 and at 34 to 37 weeks' gestation 












Predicted interval Weeks’ gestation 


0-24 . 34-37 103 

«34 73 j 
Total 176 16- 
2-7 34-37 4 6 

<34 8 15 
Total 12 21 
-8 34-37 Au u 2 

«34 1 3 
Total | 4 . 5 
Total 34-37 110 18 
Total ` <34 | 82 24 
Total 192 49 





No. of patierits in each category by actual interval to delivery 


Hours 







Days 


9 3 199 61.6 
1 3 ; 1 84 89.4 
5 5 0 4 206 64.0 
2 5 7 2^ 96 13.1 
7 6 0 5 4] 91.1 
9 11 7 7 67 20.8 
l 2 10 39 50 25.3 
4 9 ll 48 69 35.6 
5 4 2] 80 119 37.0 
7 9 17 37 198 100.0 
12 11 11 54 194 100.0 
19 20 28 91 392 100.0 


Note: Actual interval expressed in hours up to 72 hours; predicted interval i is In hours up to 24 hours. All other intervals are in 


days. 


A shake test was performed when amniotic fluid 
specimens were obtained. If the results were strongly 


positive, this was considered to be an indication of 


pulmonary maturity; such a patient regardless of ges- 
tational age is ineligible for steroid therapy. An L/S 
ratio was performed on all patients whenever possible; 
a second L/S ratio was encouraged in cases undelivered 
on the seventh day after steroid therapy. 

Patients at less than 34 weeks' gestation were not re- 
quired to have an L/S ratio unless there was suspicion 
that fetal pulmonary maturity might be advanced as a 
function of maternal complications such as hyperten- 


sion, proteinuria, placental insufficiency, drug addic-. 


tion, or methadone or other narcotic use. Such patients 
required amniocentesis for L/S ratio assessment prior 
to steroid therapy. However, where feasible, an -at- 


tempt was made to obtain amniotic fluid in all patients - 


less than 34 weeks to rule out the possibility of present 
but unsuspected pulmonary maturity. More stringent 
criteria were applied to patients at 34 to 37 weeks’ ges- 
tation. In this group, steroids were considered only if 
an L/S ratio could be obtained which indicated lack of 
fetal pulmonary maturity. 

Prediction of the interval to delivery in all cases was 
subjective; a score to predict the interval is not avail- 
able. Prediction of an interval less than 24 hours was 
relatively easy in most cases. Many patients were admit- 
ted with advanced cervical dilatation (4 to 5 cm); many 
were maternal transports from outlying Level II Cen- 
ters who received uterine tocolysis in route to our cen- 
ter. Others failed to respond to high dose isoxsuprine 
and made rapid progress shortly after admission. Simi- 


-— 


larly, a number presented with premature rupture of 
the membranes with some bleeding; most such patients 


delivered within 24 hours. 


Patients who had uterine contractions but lesser de- 
grees of cervical dilatation (less than 4 cm), those who 
did not demonstrate stretch on the cervix with contrac- 
tions, those whose lower uterine segments were not bal- 
looned out, or those who responded easily and imme- 


. diately to tocolysis attempts were predicted to deliver 


after 24 hours. Many patients predicted to deliver at 
greater than 7 days were medically comp licated pa- 
tients who were admitted for acute care and at risk for 


. premature intervention.in whom maternal status stabi- 


lized under observation and NST/OCT testing was | 


reassuring. Others were patients with premature rup- 


ture of the membranes at 24 to 30 weeks with a long, 
closed cervix in whom a passive "wait and see" ap- 
proach is our current management scheme. 

All patients with premature labor or with premature 
rupture of the membranes with coincidental labor re- 
ceived isoxsüprine in an attempt to stop labor for at 
least 48 hours, unless there was a contraindication to 
tocolysis, if fetal pulmonary immaturity was suspected. 


.Isoxsuprine was not given to patients suspected of hav- 


ing amnionitis. 

All -mothers were monitored after delivery for 
postpartum complications. Newborns were examined 
for RDS and other complications during the hospital 
stay. Newborns who received steroids will be followed 
to detect possible side effects. Data to be presented will 
focus on the group of patients exclüded from steroid 
therapy, representing the population of premature 
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Table III. Accuracy of prediction of steroid 
administration to delivery interval in patients 
predicted to delivery in 2 to 7 days (valid 
candidates) at less than 34 and 34 to 37 weeks 


No. of patients in each.category 
by actual interval to XA NE, 












34-37 0 | MONET. 6 0 12 ` 25.5 
34 6 1] 3 4 : 7 35 | 74.5 
Total 6 13 OS 13 3 7. 47 100.0 
% 12.8 27.7 106 27.7 64 149 


Note: Actual interval expressed in hours up to 72 hours; pre- 
dicted interval is in hours up to 24 hours. All other intervals 
are in days. 


newborns ineligible for potential steroid therapy ben- 
efits. This group includes patients with both MiBC and 
NBC. The data derived from the study of these pa- 
tients are of value in better assigning risk to benefit 
considerations of antenatal CS therapy. ` 

Four hundred thirty-nine patients between 28 and 
36 inclusive weeks were screened as potential candi- 
dates for antenatal steroids. Forty-seven (10.7%) met 
the criteria for steroid therapy. The remaining 392 pa- 
tients (89.3%) were considered ineligible for steroid 
therapy but were nonetheless at risk for RDS. One 
hundred ninety-eight (50.5%) of the excluded patients 
were at least 34, but less than 37, weeks’ gestation; 194 
(49.5%) were less than 34 weeks’ gestation. 

Results 

Outcome according to predicted screening to deliv- 
ery interval. Table I summarizes the reason(s) for ex- 
clusion of 392 patierits excluded from steroid therapy. 
Most were excluded because their anticipated screen to 
delivery interval was less than 24 hours or more than 7 
days. Seventy-nine percent of all excluded patients at 
28 to 33 weeks and 87% at 34 to 37 weeks had one of 
these MiBC. 

Forty-seven patients were considered to be candi- 
dates for steroid therapy and thus predicted to deliver 


. inthe ideal SADI; that is, they had a predicted screen to 


delivery interval of 24 hours to 7 days. Thirty-five pa- 
tients (74.5%) were at less than 34 weeks, and 12 (25.5%) 
were at 34 to 37 weeks. Thus, if one evaluates the total 
439 patients screened as potential candidates for ste- 
roids, 229 patients less than 34 weeks were screened; 
194 (84.7%) were excluded; 79% of the 194 excluded 
patients were excluded because the screen to delivery 
interval was not consistent with the ideal SADI. Two 
hundred ten patients were at risk to deliver at 34 to 37 
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weeks; 198 (94.3%) were excluded. Eighty-seven per- 
cent of the 198 excluded patients were anticipated to 
deliver outside the ideal SADI. 

Two factors are most responsible for the difference 
in exclusion rates for the less than 34 weeks versus the 
greater than 34 weeks. More patients in the 34- to 37- 
week category were predicted not to deliver in the ideal 
SADI. Of patients in the 34 to 37 week category 7.296 
were excluded from consideration of steroid therapy 
because of a mature L/S ratio; 13.6% were excluded in 
the less than 34 week category. | 

Accuracy of screen: delivery interval prediction. 
Prediction of the ideal SADI is obviously a crucial clini- 
cal issue. Failure to correctly predict that a neonate will 
deliver in the ideal SADI may deny it the advantage of 
steroids; in contrast, failure to correctly predict the less 
than 24 hour interval. increases risk of side effects with- 
out benefit of steroid. Patients can be categorized in 
one of four groups according to whether the prediction 
tC deliver in 1 to 7 days is correct or incorrect (true- 
positive versus false-positive) and whether the predic- 
tion that the neonate will deliver outside the 1 to 7 day 
interval is correct or incorrect (true-negative versus 
false-negative). The false-negative category includes 
two groups, those delivering in the 24 hour to 7 day 
interval and those greater than 7 days. The false- 
negative group, particularly those delivering in the 24 
hour to 7 day intérval, is of major concern; this group 
of neonates may be denied the potential advantage of 
steroids because of physician error. 

False-positive prediction of an ideal SADI includes 
two groups, those delivering in less than 24 hours and 
those delivering after 7 days. False-positive prediction, 
particularly those delivering in less than 24 hours, in- 
creases the risk to benefit ratio. 

Tables II and III summarize our experience in pre- 
dicting the correct SADI interval, iri both the steroid 
and excluded groups. Data is available only for patients 
in whom the predicted interval was a factor in the deci- 
sion process. One hundred seventy-six (85.4%) of 206 
excluded patients (Table II) predicted to deliver in 
less than 24 hours did so (true-negative). Twenty-six 
(12.696) of 206 were incorrectly predicted to deliver in 
less than 24 hours but delivered in the desired interval 
(false-negative), thus reflecting the relative magnitude 
of the population who might derive benefit from ste- 
rcids; but are incorrectly excluded. An additional four 
patients did not deliver. for greater than 15 days even 
though the predicted SADI was less than 24 hours. 
Steroid therapy and increased gestational age may both 
contribute to lung maturation in this small group. 

All patients predicted to deliver in 2 to 7 days with no 
other exclusion criteria are candidates for steroid ther- 
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Table IV. Actual screen to delivery interval in excluded patients by problem category at less than 


34 and 34 to 37 weeks’ gestation 


_ Problem and —— 
gestational interval. 


Premature labor 


<34 38 . 9 
2234 . 44 7 
Total 82 16 
Premature rupture of membranes 
<34 22 10 
234 33 © 5 
Total 55 15 
Both - 
«34 9 3 
=34 21 l 
Total 30 
Hypertension 
<34 8 3 
234 8 5 
Total 16 8 
Other 
<34 4 1 
34 |j 5 0 
Total 9 ] 
Total* 192 44 
% 49 11.2 





3 4 9 17 73 
2 4 3 19 79 
5 8 5 36 159 
4 5 9 10 53 
4 0 “4 4 50 
8 5 6 14 103 
3 0 0 9 17 
1 l I 0 25 
4 1 | 1 9 49 
0 0 3 05 19 
0 3 4 8 28 
0 (8 7 13 47 
2 9 4 20 33 
0 1 5 6 17 
9 3 9 26 50 

19 20 28 9] 394 
4.8 5.1 7.1 29.9 


*'Total of 394 reflects multiple problems for each patient. Percent calculated on base of 399 actual excluded patients, 


apy. Some patients, , however, will have exclüsion cri- 
teria which are independent of the predicted interval. 
Nonetheless, evaluation of the total group provides 
useful id regarding the ability to predict the 
correct 2 to 7 day interval. Forty-one (61.2%) of 67 
excluded patients (Table II) were correctly predicted to 
deliver in the 2 to 7 day interval (true positive), and 26 
(38.890) of 67 delivered outside (false positive) the 
predicted ideal SADI. However, only 12 (17.9%) deliv- 
ered in less than 24 hours; this small group has a 
higher risk to benefit ratio. 

All patients in the steroid group were predicted to 
deliver in 24 hours to 7 days (Tzble III). Six (12. ie 
delivered in less than 24 hours (false positive); 
(21.3%) delivered at greater than 7 days. Dera 
(66%) were true positive cases. 

Thus, in the total population of 439 patients, 206 
(46.9%) were excluded because the predicted interval 


was less than 24 hours; 176 were true negatives. One 


hundred fourteen (26%) were predicted to deliver in 1 
to 7 days. Seventy-two (63%) were correctly predicted 
(true positive); unfortunately 41 of the 72 were ex- 
cluded for other reasons. 

Forty-two (36.895) were incorrectly predicted to de- 
liver in the ideal SADI (false positive). Only 18 (15.8%) 


delivered at less than 24 hours and thus, if given ste- 
roids, would have received no benefit. 

Actual delivery interval. Table IV summarizes the 
data regarding actual SADI in both excluded and study 
groups. Such.data reflects the best that one can attain 
with perfect prediction of delivery interval. It is thus an 
estimate of the percentage of patients by category who 
can be expected to derive benefit from steroid adminis- 
tration and patents (either less than 24 hours or 
greater than 7 days) in whom risk versus benefit ratio 
may be less favorable. In the excluded group, 4996 of 
patients delivered in less than 24 hours; 21.1% deliv- 
ered in the ideal SADI (Table IV). Delivery was de- 
layed greater than 7 days in 30.3% of patients. 

In the steroid group, 12.8% delivered in less than 
twenty-four hours; this reflects patient selection (Table 
V). Sixty-six percent (66%) delivered in the ideal SADI, 
while 21.3% delivered after 7 days. It is interesting to 
note that patients with premature labor or premature 
rupture of the membranes (PROM) accounted for all 
false positive cases; labor inhibition was unsuccessful in 
all six. 

Assessment of pulmonary maturity. An L/S ratio 
was obtained (Table VI) in 137 of 439 (31.2%) candi- 
dates for the study. Sixty-three (28%) of 226 patients at 
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Table V. Actual drug/placebo to den interval in valid steroid candidat ies at less than 37 weeks by problem 


category at less than 34 and 34 to 37 weeks’ gestation 






Problem and 
gestational interval 





Premature labor 


<34 2 2 

=34 0 1 
Premature rupture of membranes . 

<34 3 . 6 

234 0 ] 
Both 

«34 ] 0 

= 34 .Q 0 
Hypertension and PIH 
^. «84 . € 2 

=34 E 0 
Other i 

<34 C l 

=34 Ü 0 
Total Eo -g 6 13 

7b 12.8 2d 


PIH: Pregnancy-induced hypertension. . 


28 to 33 weeks and 74 (35%) of 213 at 34 to 37 weeks 
had fetal surfactant assessment data available to assist 
assignment to excluded or steroid groups. Twelve of 63 
patients (19%) at 28 to 33 weeks, and 26 of 74 patients 
(3596) at 34 to 37 weeks had an L/S ratio greater 
than or equal to 2.0 and thus were not candidates for 
steroids. | | 
Impact of actual screen to delivery interval and L/S 
ratio in neonatal RDS. The data of the steroid treated 
patients will be reported in another paper: We will re- 
port data primarily related to excluded patients, be- 
cause the data. of excluded patients is important in 
evaluating the impact of the three variables: gestational 
age, actual SADI, and L/S ratio in neonatal RDS. It also 
provides data regarding the impact of not offering ste- 
roids. The data for 43 pregnancies with known amni- 
otic fluid L/S ratio at risk to deliver between 28 to 33 
weeks is presented in Table VII: The L/S ratio was 
greater than or equal to 2.0 in 12 of 48 patients (48.890) 
at 28 to 33 weeks; they were not candidates for steroid 
therapy. One of the 12 developed moderate RDS; the 
amniotic fluid was meconium stained, but the L/S was 
reported as 2:1. Four of 31 patients (12.9%) with an 
L/S ratio less than 2.0 developed RDS; all were deliv- 
ered within 7 days of the amniocentesis. Four of 20 
patients (20%) with an L/S ratio less than 2.0 delivering 
within 7 days at 28 to 33 weeks developed RDS. Deliv- 
ery was delayed greater than 7 days in 15 patients 
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(24.9%) in this group, accounting for the overall low 
ircidence of RDS. 

The data for pregnancies at risk to deliver at 34 but 
less than 37 weeks is presented in Table VIII. Twenty- 
four of 61 patients (39.3%) at 34 to 37 weeks had an 
L/S ratio greater than or equal to 2.0 and thus were not 
candidates for steroid therapy. One of these 37 patients 
(2.7%) with an L/S less than 2.0 developed RDS. In the 
entire group at risk to deliver in the interval at 54 to 37 
weeks only one (1.6%) developed RDS. Delivery was 
delayed greater than 7 days in 21 patients (34.490) 
which undoubtedly had a beneficial effect. 

Exclusion criteria for neonates with RDS. To de- 
termine whether physician error was responsible for 
failure to offer steroids, we examined the exclusion 
criteria for neonates who developed RDS (Table IX). 
Twenty patients at 28 to 33 weeks and 7 at 34 to 37 
weeks: were excluded from therapy because the pre- 
dicted SADI was less than 24 or greater than 7 days. 
Seven patients could not be treated because of inability 
to obtain patient consent; one was receiving ethanol 
inhibition early in the study before i isoxsuprine inhibi- 


tion became standard procedure. `` 


. Accuracy of interval prediction in neonates with 
RDS. Inaccurate assignment to the less than 24 hour 
interval (false-negative) potentially may deny steroid 
benefit. Review of 27 neonates (Table X) originally 
screened at 28 to 33 weeks’ and 34 to 37 weeks’ gesta- 
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Table VI. L/S ratio data in 137 of 439 candidates 
screened between 28 and 37 weeks 


LIS ratio | 28-39 weeks — | weeks 34-37 weeks 


<1.0 3 (5%) 0 (0%) 

1.0/1.4 27 (43%) 20 (27%) 

1.5/1.9 21 (33%) 28 (38%) 

z2.0 12 (19%) 26 (35%) 
Total done 63 (28%) 74 (35%) 
Not done 163 (72%) 139 (65%) 
Total patients 226 “215 


Note: Percent calculations for L/S ratios exclude “not done” 
population; 137 patients had L/S ratios determined. 


Table VII. Outcome versus L/S by amniocentesis: 

Delivery interval in excluded patients screened at 

- 28-33 weeks. Interval is expressed in hours up to 24 
and as days thereafter i 








Patients (No. with RDS) by interval 


L/S ratio 

0.0-1.4 2 9 (2)* 3 At 18 (2) 
1.5-1.9 5 (1)* 4 (1)* 1 38 13 (2) 
2290 2(0f 6 3 l 12 (1) 
Total a (2) 19 (3) 7 8 43 (5) 


*Severe RDS. . 
tModerate RDS. ' 


tIntervals of 3, 37, 27, and 24 days to 36, 33, 31, and 34 
weeks. ' 


$Intervals of 72, 29, and 23 days to 38, 37, and 37 weeks. 


| Maternal transport. Delivery data not available, referred. 


back to hospital of origin. 


tion respectively, reveals that 14 (7096) and 5 (71.490) 
were true-negatives. Only 1 of 15 (6.7%) predicted to 
deliver in less than 24 hours delivered in the ideal 
SADI (false-negative) in the 28 to 33 week group. 
Analysis of those predicted to deliver in greater than 7 
days is not as fruitful since many were excluded for 
other reasons; nonetheless, 5 of 7 were correctly 
predicted. 


Comment 


. If one accepts that risk to benefit considerations are 
important in all decisions, then the provision of data 
which better defines and separates that segment of the 
population that will derive no benefit from that which 


will is clearly significant. Such data not only reduce the |. 


likelihood of future short- or long-term sequelae if the 
decision involves whether or not to administer a drug 
in pregnancy, but they also allow the physician to iden- 
tify subsets within the population at risk, each with a 
different risk to benefit ratio. 
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Table VIII. Outcome versus L/S by amniocentesis: 
Delivery interval in excluded patients screened at 
34 to 37 weeks. Interval expressed as hours up to 
24 and as days thereafter | 








Patients (No. with: RDS) by interval 


L/S ratio 

0.8-1.4 1 4 2 51 12 (0) 
1.5-1.9 3 14 (1)* 5 31 25 (1) 
92.0 9 9 2 48  24(0) 
Total 13 27 9 12 61 (1) 


*Moderate RDS (34 weeks at delivery). 


tIntervals of 30, 26, and 31 days to 38, 37, and 29 weeks' 
gestation at delivery (no delivery data in two, maternal trans- 
ports). 
Intervals of 26, 47, and 20 days to 39, 42, and 38 weeks at 
delivery. 


$Intervals of 28, 26, 23, and 34 days to 38, 38, 39 and 41 
weeks at delivery. 


Table IX. Exclusion criteria for neonates with RDS 





28-33 weeks 34-37 weeks 





Anticipate « 24 hours 15 75 5 71 
Anticipate > 7 days 5 25 2 29 
. Patient refusal 6 30 I 14 
. Cervix 5 cm dilated 1 5 0 0 
Prior steroids l 5 0 0 
L/S ratio = 2 1* 5 0 0 


Note: More than one exclusion criteria per patient. 
*L/S ratio 2:1 in presence of meconium. 


In the only large prospective randomized study, 
Liggins has indicated the predictive significance of a 
SADI of 1 to 7 days as well as gestational age of less 
than 34 weeks, particularly at 30 and under 32 weeks." 
Block subsequently emphasized the importance of sur- 
factant assessment.'® However, the three variables have 
not been incorporated in a large series or evaluated 
prospectively. Previous studies also concentrated on 
the population treated with steroids and provided little 
or no data on the excluded population. As a result, it is 
not known what percentage of patients less than 37 
weeks are truly candidates for steroids, what happens 
to those that are designated noncandidates, and how 
accurate are our designations in both the treated and 
untreated groups. | 

In 439 patients screened to determine eligibility for 
steroid therapy, 392 (89.796) were excluded. One 
hundred ninety-four of 229 patients (84.7%) between 
28 to 33 weeks and 198 of 210 patients (94.3%) be- 


tween 34 to 37 weeks were excluded. Thus, a sig- 
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Table X. Actual versus predicted screen to delivery 
interval in 27 patients excluded because of predicted 
SADI whose neonates developed RDS 


Actual interval 


28-33 weeks 34-37 weeks 






Predicted 
interval 


<24 Hours 14 1* 0 5 0 0 90 
1-7 Days 0 | 4 l 0 l 8 
Total l4 ? 4 6 O 1] 27 





*Thirty-eight-hour interval. 


nificant percentage of patients were not eligible using 
the two indicators of no benefit (incorrect interval and 
mature L/S ratio) plus other clinical contraindications 
mentioned in the material and methods section. 

Most patients were excluded because the predicted 
SADI was 1 to 7 days. This exclusion criteria occurred 
in 79% of 194 excluded patients at 28 to 38 weeks and 
in 8795 of 198 patients excluded at 34 to 37 weeks. 
Concern that the SADI cannot be accurately predicted 
is realistic but not supported by our data. Of the 206 
pauents excluded because the predicted SADI was less 
than 24 hours, 85.4% delivered in that interval (true- 
negative). To reach the remaining 14.6% would have 
meant giving steroids to patients who would have re- 


ceived no benefit (false positive). Actually, only 12.6% . 


delivered in the 2- to 7-day interval. 

Prediction of the ideal 2- to 7-day SADI was equally 
good. It was correctly predicted (true positive) in 61.2% 
of patients excluded for other reasons and in 66% of 
- steroid therapy patients. Only 6 patients (12.8%) deliv- 
ered in less than 24 hours (false positive). 

In summary, even though 114 patients (26.190) were 
predicted to deliver in the 2 to 7 day interval, only 72 
patients (63.2%) were correctly predicted (true posi- 
tive). Unfortunately, 4l patients (56.9%) were ex- 
cluded for other reasons. Finally, only 47 ‘patients 
(10.9%) out of the entire series were ideal steroid can- 
didates. Of these, only 31 patients (66%) or 6.9% of the 
total population delivered in the ideal SADI, thus rep- 


resenting the magnitude of the population which may , 


benefit from steroids. If one applies the risk to benefit 
factors previously discussed to this 6.996, it is clear that 


only a small percentage of patients at risk for delivery . 


prior to 37 weeks can derive benefit; most are at less 
than 34 weeks. | i 

The impact of delaying delivery in the patents with 
premature labor, premature rupture of the mem- 
branes, or both, is largely one of added intrauterine 
maturation. Thirty-three of 103 patients (32%) and 8 
of 42 patients (19%) with premature rupture of the 
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membranes and premature rupture of the membranes 


in the presence of premature labor were delayed 
greater than 48 hours. Twenty patients (19.4%) and 3 
patients (7.1%) were delayed greater than 1 week. 

Inhibition of labor and avoidance of delivery prior to 
established fetal pulmonary maturity are obviously 
keys in the prevention of RDS. Our data indicate that 
approximately 19% of all patients less than 34 weeks 
have mature lung function. Thirty-five percent of all 
specimens ‘between 34 and 37 weeks were mature. 
Thus, amniocentesis should be performed not only to 
determine who should get steroids: but also the sig- 
nificant’ population who do not require it. As a side 
benefit, if one obtains a very low L/S ratio, the effort to 
delay delivery is often intensified. ` 

L/S data was slightly different in the excluded pa- 
tients because of selection. Twelve of 43 patients 
(48.8%) at 28 to 33 weeks had mature L/S ratios. 
Twenty-four of 61 patients (39.3%) at 34 to 37 weeks 
had mature L/S ratios. 

All neonates with RDS had immature L/S ratios with 
the exception of one patient at 28 to 33 weeks who had 
a ratio of 2: 1in the presence of meconium; 20 patients 
(10.3%) screened but excluded at 28 to 33 weeks, and 7 
(3.590) screened but excluded at 34 to 37 weeks, devel- 


oped RDS. 


Twenty of the 27 neonates who developed RDS were 
excluded’ because of prediction of nonideal SADI. 
Concern that they were denied candidacy because of 
physician judgment error was not confirmed. Seventy 
percent in the 28 to 33 week and 71 4% in the 34 to 37 
week group were true negatives and were appro- 


. priately excluded. 


Thus, it appears that even if the efficacy of ste- 
roids is substantiated by a large controlled study similar 
to that of Liggins most patients will have valid criteria 
which exclude steroid use. Further, it is possible to 
identify the population that is less likely to derive ben- 
efit. This group will continue to contribute a large 
number of RDS cases until the patient at risk for pre- 
mature delivery can be identified earlier to reduce the 
number of patients currently included in the true neg- 
ative group. To date, there has not been a single, large, 
well-controlled study to substantiate the findings of 
Liggins. For the sake of discussion, using the data of 
Liggins, it is possible to identify presently accepted fac- 
tors which are useful in the selection of a population of 
patients in whom steroid administration may have po- 
tenzial benefit. A patient failing to fulfill the criteria of 
benefit is not likely to derive benefit. The most com- 
mon contraindication for consideration of antenatal 
steroids in an anticipated delivery interval of less than 
24 hours. Until early detection of the likelihood of 
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premature labor is possible, consideration of steroids in 
_this group is probably unwarranted. Early and aggres- 
sive attempts to inhibit uterine activity are important 
techniques in reducing the incidence of prematurity 
and associated RDS. However, reduction of RDS and. 
RDS morbidity will continue to depend upon an or- 
ganized perinatal effort which includes: watchful ex- 
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Discussion 


Editors’ note: This manuscript was revised after these 
discussions were presented. 

Dr. RICHARD P. BENDEL, Minneapolis, Minnesota. 
In this paper, Dr. Depp and his associates raise the 
question of cost to benefit ratio, or how many patients 
are we willing to treat in order to help one. 

I agree with the authors that it is valid to examine the 
cost to benefit ratio. It is something we should do more 
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pectancy of patients with premature rupture of mem- 
branes, aggressive intrapartal care of the premature 
fetus especially with regard to fetal distress, early rec- 

_ognition and maternal transport of patients at risk for 
premature delivery to Level III centers, and aggressive 
pediatric assessment and therapy. 
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often in medicine. However, it is difficult to examine 
this ratio when we don't know what the cost is. The real 
cost would be any possible side effects to mother and 
babv, especially to those who were treated and didn't 
really need the steroids or were not helped by them. 


"This is unknown and, therefore, makes it impossible to 


calculate the ratio. On the other hand, if there were no 
side effects, one might be willing to treat dozens of 
patients in order to help one. 
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Also, the patient herself should participate in the 
decision as much as possible. Some patients would go 
with odds of 10 to 1, but not with 100 to 1. 

There is no discussion in the paper of the criteria 
used by the authors to predict when the patients would 
deliver. How did they decide whether a patient would 
deliver in the ideal time period or out of it? 

Let’s take two examples from the paper. The authors 
excluded 325 patients because they were predicted to 
deliver either before 24 hours or greater than 7 days 
after the time they were initially screened. Yet,-40 of 
the patients (12%) actually delivered in the ideal time as 
defined in the paper, that is, greater than 24 hours and 
less than 7 days after being considered for steroids. 
Should on treat seven patients in order to possibly ben- 
efit the eighth? Some physicians and pee would say 
yes. 

Second, of the excluded patients, 105 actually deliv- 
ered greater than 7 days after the time steroids were 
considered. The vast majority of these patients should 
have had L/S ratios done and treatment should have 
been given to those with immature ratios. The authors 


do not tell us how many of these patients actually had | 


an L/S ratio done. Including this group in the overall 
number does not seem valid. 

Nowhere in the paper do the authors tell us exactly 
how many excluded neonates developed RDS. They do 
tell.us that of those excluded because they were pre- 
dicted to deliver outside the ideal time bracket, 27 neo- 
nates developed RDS. Twenty delivered in less than 24 
hours and, therefore, would not be expected to be 
helped by steroids. Seven might have been helped. 
Using this minimum of 7 out of 325, the ratio is ap- 
proximately 1 out of 46. For comparison, when genetic 
amniocentesis is done for women in the age range of 35 
to 39 years, a chromosomal abnormality is found only 
1.5% of the time, or 1 out of 67. 

Until we know what the cost is, that is, the side effects 
of steroid administration, it is impossible to make a 
valid assessment of the cost to benefit ratio.. 

DR. DWIGHT P. CRUIKSHANK, lowa City, Iowa. Be- 
fore commenting on spécific aspects.of this paper, it is 
essential to address the crucial question of whether, at 
' this time, the use of corticosteroids to accelerate fetal 
lung maturation can be justified in any patient. This 
question has not been ‘answered to date, nor can it be 
answered until the results of the second part of this 
study, and many more like it, become known. l 

There is an increasingly large body of animal data 
which points to potentially serious long-term sequelae 
of such therapy, especially neurologic sequelae. Treat- 
ment of fetal guinea pigs with dexamethasone de- 
presses incorporation of thymidine into DNA in' the 
cerebrum, cerebellum, and medulla, and cortisol 
treatment of neonatal rats lead to a permanent deficit 
in brain cell number.! Rats thus treated also show per- 
manent alteration of circadian rhythms and desyn- 
chronization of the normal sequence of events at pu- 


June 1, 1980 “ 


Am. J. Obstet. Gynecol. 


berty.? Epstein and associates? treated pregnant rhesus 
monkeys with betamethasone at a dose per kilogram 
body weight and at a time in gestation very similar.to 
the regimens now being used clinically. Thirty-eight 
percent of the offspring of these monkeys had his- 
tologic changes in the brain suggesting neuronal in- 
jury, with shrunken nerve cells and gliosis. Granted, it 
is difficult to' compare the effects of drugs given to 
different species at different stages of gestation, but 
general principles of embryonic and fetal growth apply 
to all animals; it is hazardous to completely ignore such 
animal data. Furthermore, the growth pattern of the 
human brain is very similar to that of the rat,” with a 
myelinization period which persists long after birth, 
and with cell division and migration occurring in the 
cerebellum throughout the entire first year of life. 
Neurologic ` sequelae’ are especially serious because 
brain development follows a set pattern of cell mul- 
tiplication, migration, and intersection; neurologic al- 
terations in the fetus, unlike changes in other organs, 
probably cannot be overcome by a poser 'catch-up" 
phenomenon. 

"Other reported sequelae in animals treated with cor- 
ticosteroids as fetuses or neonates include increased 
rates of fetal loss, diminished fetal weight, altered im- 
mune responses and accelerated maturation in liver, 
kidney, and adrenals.* * While reports of adverse se- 
quelae in. humans thus treated are rare, neonatal 


. leukemoid reactions? and altered leukocyte function? 


have been reported. Furthermore, no human neonates 
have been followed long enough to know whether ad- 
verse sequelae will emerge. The history of perinatology 
is filled with therapeutic misadventures, the long-term 
effects of which took years to become apparent. These - 
include use or misuse of sulfonamides, chloram- 
phenicol, hexachlorophene, vitamin K, oxygen, and of 
course diethylstilbestrol, the adverse sequelae of which 
did not become apparent for two to three decades. 
Nonetheless, as the authors point out, HMD/RDS is 
the major problem in perinatology, responsible for 
thousands of deaths and great morbidity each year; 
thus, an agent which promises to prevent it has great 
appeal to all obstetricians and pediatricians. Corticoste- 
roid use is a fact of life, and thus, if it is going to be 
used, the issue of how it should be used must be ad- 
dressed. As Depp and associates point out, the defini- 
tive study regarding the human use of corticosteroids 
remains that of Liggins and Howie,' other studies 
being smaller and much less well controlled. It is im- 
portant to emphasize that Liggins and Howie could 
demonstrate no benefit for the use of glucocorticoids 
after 32 weeks’ gestation, in terms of reducing the inci- 
dence or mortality of HMD/RDS. Many infants beyond 
32 weeks have mature L/S ratios; many of those who do 
not have mature lungs, do not develop HMD/RDS re- 
gardless. Liggins and Howie also demonstrated a wor- 


` sening of perinatal outcome when corticosteroids were 


used in pre-eclamptic patients. One great hazard in the 
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widespr ead use of corticosteroids is that we as obstetri- 
cians may become cavalier and complacent about pre- 
mature delivery, feeling that the fetus is "protected." I 
am aware of a physician who gives betamethasone to all 


patients prior to repeat cesarean section and elective : 


induction. This is a deplorable and indefensible 
practice. 

Turning to the specifics of this paper, its most impor- 
tant message is that very few patients, 10.796, with 
threatened premature delivery are candidates for cor- 
ticosteroid therapy. If we consider both the excluded 
and treated group, only 26% of the patients delivered 
within the optimal steroid administrauon to delivery 
interval (SADI), namely greater than 24 hours and less 
than 7 days. With compulsive and expert evaluation, 
the authors were able to exclude many patients who 
would not deliver within the optimal interval, so that 
6646 of their treated group delivered after 24 hours but 
before 7 days. The most disturbing aspect of this, how- 
ever, is that despite their best efforts, 34% of the pa- 
tients treated with steroids delivered outside the opti- 
mal interval; thus, these fetuses received all of the 
theoretical hazards of the agent and none of the 
benefits. 


Another important fact revealed by this study is that- 


28% of the patients on whom amniocentesis was per- 
formed had mature L/S ratios, including 1996 at 28 to 
33 weeks. Since amniocentesis was performed on only 
31% of the patients, it is entirely possible that the 28% 
figure is a low estimate. Nonetheless, in this group of 
patients with threatened premature delivery, at least 


28% could not benefit from corticosteroids because of _ 


preexisting pulmonary maturity. When coupled with 
the 74% of the total group which delivered outside the 
optimal time interval, it is apparent, as the authors em- 
phasize, that the population which theoretically can 
benefit from corticosteroid therapy is quite small. 

In summary, I do not beliéve antenatal corticoste- 
roids should be used in humans to prevent RDS until 
further animal studies prove the safety of this ap- 
proach. However, if they are to be used, it must be 
done with adherence to several rigid criteria. First, 
careful attention must be paid to accurate prediction of 
SADI, for as the authors have shown, this will increase 
the frequency of patients who might benefit from 26% 
to 66%. Second, steroids should not be used after 32 
weeks' gestation or in pre-eclamptic patients. Third, 
they should not be used in patients between 28 to 32 
weeks unless amniocentesis reveals an immature L/S 
ratio, to avoid unnecessary risk to the 1996 of this 
group the authors found to bave mature lungs. Last, 
they must be used only under conditions of an experi- 
mental protocol, ideally randomized, certainly with 
written informed patient consent and a plan of long- 
term (20 to 30 years) follow-up of the offspring. 

I congratulate Dr. Depp and his colleagues on this 
paper. Certainly this approach to the problem is 
unique and important, and it proves that the popula- 
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tion which can benefit from these agents is small. 
Whether the cost outweighs the benefit, however, will 
only be answered by the second half of their study, 
including long-term follow-up. I would like to ask Dr. 
Depp what the plan is for long-term follow-up of these 
infants. 
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DR. FEDERICO MARIONA, Detroit, Michigan. I think 
your numbers are very provocative, Dr. Depp. Faced 
with about 530 such patients a year under similar cir- 
cumstances as you described, I have the exact same 
feeling. -Our present rate of neonatal morbidity on 
fetuses that have received steroids is approximately 
3896 | 

Eleven out of 13 mothers that have been treated with 
steroids prenatally developed postpartum morbidity. 
The accuracy of the present neonatal follow-up is far 
from being desirable in terms of applying a potential 
deleterious agent. The study in puppies done in our 
own institution showed a 1796 decrease in DNA in the 
brain of those puppies after being treated with com- 
parative doses of steroid during intrauterine life. 

DR. EMANUEL GAZIANO, Minneapolis, Minnesota. 
Were any attempts made to inhibit labor in those pa- 
tients who were anticipated to deliver within 24 hours, 
particularly in the low gestational age group? 

Dr. Depp (Closing). The prediction of delivery inter- 
val is a difficult task at best. We do not have a score. I 
am sorry that we did not develop one. However, factors 
that we used to predict the interval included cervical 
dilatation, the presence of cervical retraction on pelvic 
examination during the contraction phase, contraction 
frequency on an external monitor, and pelvic pressure 
with the contractions. 

We have observed that the presence of premature 
rupture of the-membranes, with some bleeding, almost 
uniformly predicts the delivery within 24 hours. 
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^ Forty-three of our 392 patients who were excluded 
developed RDS. Nineteen of the 20 cases in which the 
predicted interval was a factor were excluded for valid 
interval discrepancies. The remaining 23 cases were 
excluded for other valid reasons. 

Dr. Cruikshank really answered some of Dr. Bendel’s 
earlier remarks about the potential cost of steroids. 
Certainly we can learn enough from history not to have 
to relive it. We will continue to live with the diethylstil- 
bestrol consequences for some time. The literature 


dealing with animals who have been administered ste-. 


roids is large and involves almost all organ systems, 
including the lung, brain, and organs derived from the 
foregut. The point I believe is that steroids cannot, as 
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they presently are nationally, be given on almost an - 
indiscriminate manner to patients with poorly docu- 
mented dates, uncertain surfactant status, and with lit- 
tle consideration for criteria of benefit vs. exclusion. 

Regarding follow-up, we anticipate following these 
patients for at least 5 years. If I had my way; 1 would 
like to.do as Dr. Cruikshank indicates, and be in a posi- 
tion to follow them for the next 21 or more years. 

All patients except those wih amnionitis, who were at 
risk for early delivery, were aggressively treated with 
labor-inhibiting drugs as soon after admission as pos- 
sible. Some maternal transport cases received medica- 
tion enroute from outlying hospitals. 


The effect of estrogen priming on induction. of. labor 


with prostaglandins 


E. R. LUTHER, M.D:, F.R.C.S.(C.)* 
J. ROUX, M.D., F.A.C.O.G. 

R. POPAT, M.B. 

A. GARDNER, M.D. 

J. GRAY, R.N. 

E. SOUBIRAN, M.D. 

Y. KORCAZ, M.D. 


Halifax, Nova Scotia, and Montreal, Quebec, Canada, and East Lansing, Michigan 


A double-blind, randomized study was designed to determine whether estrogen "priming" of the 
unripe cervix followed by prostaglandin induction of labor would have a synergistic effect on cervical 
ripening and improve the success rate of induction. One hundred near-term patients with Bishop | 
scores <4 received an intramuscular injection of either 10 mg of estradiol valerate or a placebo 48 
hours prior to induction of labor with oral prostaglandin E,. The serial changes in Bishop scores 
were very similar in both groups. The success rate of induction in the study group (69.8%) was not 
statistically different from that in the control group (61.9%). The duration of labor was 9.9 x 4.1 
hours in the study group versus 9.1 + 3.7 hours in the control group (not significant). This study 
showed that 10 mg of estradiol valerate had no detectable effect on the unripe cervix near term and 
did not show a synergistic effect with prostaglandins during induction of labor. (AM. J. OBSTET. 


GYNECOL. 137:351, 1980.) 


IN MODERN HIGH-RISK obstetrics, it is often neces- 


sary to deliver an infant when the cervix of the mother - 


is not thought to be favorable for the induction of 
labor. In such situations, repeated attempts at initiating 
parturition are not unusual and the resultant delay in 
delivery often poses both fetal and. maternal risks. 

A normal cervix has a muscle fiber content of less 
than 1095, the bulk being made up of collagen fibers.! 
Cervical ripening has been reported to result from 
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/ 
loosening of the compactly arranged collagen fibers, 
following which the cervix softens and is easily 
stretched.? Danforth and associates? reported that rip- 
ening was due to changes in the ground substance of 
the cervix. Such changes have been reported to occur 
under the influence of estradiol.* 5 Gordon and Cal- 
der in a double-blind study, showed that extra- 
amniotic instillation of estradiol in primigravid patients 
near term with unripe cervices resulted in a significant 
increase in the Bishop scores and greater success in the 
induction of labor. 

Prostaglandins also have been shown to be effective 
in cervical ripening when administered orally,” ® 
extra-amniotically,® or intravaginally.’° This effect of 
prostaglandins on the cervix may be secondary to the 
stimulation of uterine contraction activity or to direct 
biochemical action on the cervical tissue." 

This study was designed to determine whether es- 
trogen “priming” of the unripe cervix followed by 
prostaglandin induction of labor would have a syner- 
gistic effect on cervical ripening and improve the suc- 
cess rate of induction. 
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Table I. Profile of 100 patients in the study 


and control groups ! 
| Study group | Control group 
(mean x: SD) (mean + SD) 


No. of patients 51 49 

Mean age (years) 26.35 59 25.6 + 4.5 
Mean weight (kg) 70:8 €£ 10.7. 71.1: 112 
Patient gravidity 19+ 1.0 18+ 08 
Patient parity | 0.7 X 0.8 0.7 + 0.8 
Patient gestation (weeks) 40.1+ 0.3 39.8 + 1.5 





Table II. Medical indications for induction 


Study group Control group 


Elective 20 21 
Mild pre-eclampsia 4 9 
Chronic hypertension 2 ] 
Intrauterine growth I 2 
retardation 
Postmaturity 20 , 414 
Low estriol levels | 1] ] 
Other 3 ] 
Total "51 : 49 


Table III. Bishop score versus time 










Score at 







Score 48 hours — 
on entry plus 6 hours 
into study of Prostin 


48+ 2.3 
4,9 + 2.4 


Study 3.0 + 1.2 9.2 + 3.1 
Control 3.0 + 1.0 9.0 + 3:3 


Table IV. Change in Bishop score variables 
expressed as a percentage of the possible change 
in iss variable 





Study - 48 48 
Control 50 is 36 : 1 53 
Material 


One hundred women with singleton pregnancies, 
who were para 3 or less, were more than 28 weeks' 
gestation with cephalic presentation, and had a Bishop 
score of 4 or less were selected. Excluded were pa- 
tients with a history of preniature labor, fetal death, 
and surgical or medical complications which would 
preclude normal vaginal delivery. All patients were 
undergoing induction of labor, either for medical indi- 
cations or electively and, once selected, the patents 
remained in the study regardless of the mode and tim- 
ing of the delivery. The study was carried out at the 


i 
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Grace Mater nity Hospital, Halifax, and at the H Hi 
Ste. Justine, Montreal. 


Methods 


By means of a double-blind cohort study design, pa- 
tients were randomly allocated either to the study 


' group, who received 10 mg of estradiol valerate in ] ml 


sesame oll administered intramuscularly, Or to the con- 
trol group, who received an identical-appearing place- 
bo. Randomization was forced so that in each group of . 
six patients there were three control subjects and three. l 
study patients. 

The Bishop score was determined on | entry into the 
study and again at 24 and 48 hours after the injection 
of medication, by the same observer. Induction of labor 
was then commenced with’ 0.5 mg tablets of oral pros- 
taglandin E; (Prostin) in the regimen previously de- 
scribed.'* The Bishop score was assessed hourly for the 
first 6 hours of Prostin administration. Success of in- 
duction was defined as the occurrence of vaginal deliv- 
ery within 18 hours of the-start of Prostin medication. 
All patients had continuous monitoring of the fetal 
heart rate and uterine contractions during labor. 


Resuits 


There were no statistically significant di T be- 
tween the study group (51 patients) and the control 
group (49 patients) in respect to age, weight, gravidity, 
parity, and gestational áge (Table I). Indications for 
induction were also very similar in the two groups 
(Table II). 

Table III shows the progressive change in Bishop 
scores for each group in the 48 hours following the 
intramuscular injection and during the:first 6 hours of 
Prostin administration. The Bishop scores progres- 
sively increased during the study, but there were no 
significant differences between the two groups. To de- 
tect any possible synergistic effect of estrogen and pros- 
taglandin ori the cervix, the various components of the 
Bishop score were examined separately for the first 6 
hours of Prostin administration. Table IV shows no 
difference between the two groups when the rela- 
tive changes in each component of the Bishop score 
during the first 6 hours of Prostin administration are 
compared. i 

In each group, seven patients (14%) began spoñ- 
taneous labor in the preinduction period and were de- 
livered without Prostin- induction. Also, six patients in 
each group were delivered within 6 hours of Prostin 
administration. ` 

After 6 hours of Prostin, depending on the obstetri- 


cian's choice, some patients were switched to oxytocin, 
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but the overall success rate of induction (vaginal deu: 
ery within 18 hours of starting induction) and the du- 
ration of labor were very similar in each group (Table 
V). 'The total dose of Prostin (in milligrams) for pa- 
üents in whom labor was successfully induced with 
Prostin was 6.9 + 3.6 (SD) for the estrogen group and 


4.7 + 2.9 (SD) for the placebo group (not significant). 


Six patients in the estrogen group and 10 in the 
placebo group ultimately required cesarean section for 
delivery and the indications are noted in Table VI. 

Table VII shows the infant outcome expressed as 
Apgar scores at 1 and 5 minutes. 


- 


Comment 


In a previous study in which the positive effects of 
178-estradiol on cervical opening were reported, Pinto 
and associates? recorded the intra-amniotic pressure 
via transabdominal catheters. Before the administra- 
tion of the estrogen, they studied the effect of two in- 
travenous injections of 200 mU of oxytocin on a group 
of seven patients. There was no control group and the 
reported increase in cervical "ripeness" could be ex- 
plained by faetors other than the administration of es- 
tradiol. A subsequent study'* showing that estradiol 
produced increases in edema, vascularity, and vacuoli- 
zation of the basal epithelium of the cervix in term 
pregnancies could not correlate these changes with 
clinical findings and utilized a higher dose of estradiol 


hemisuccinate (20 mg intravenously) than was used in 
-our study. This has been reported to have a moderate 


oxytocic effect on the uterus at term.‘ 

A double-blind study by Gordon and Calder® showed 
that 150 mg of estradiol valerate placed extra-amniot- 
ically for approximately 18 hours resulted in a statisti- 
cally significant increase in the modified Bishop score 
of 2.3 £ 0.6 to 5.5 + 1.]-in.a group of primigravid pa- 
tients at term. Unfortunately, during the subsequent 
induction of labor with oxytocin, 25% of the control 
group underwent cesarean section because of failure of 
lator to progress, while only one of 25 in the study 
group had such an outcome. This discrepancy was un- 


related to the study and may well account for the re- . 


ported shortened induction-delivery interval and de- 
creased requirements for sedation observed in the 
estradiol-treated group, the study being biased by the 
abnormally high cesarean section rate in the control 
subjects. The failure of our study to confirm a positive 


_ effect of estrogen on cervical.ripening might be related 


to the small dose of estrogen used in our study or toa 
real inefficiency of the hormone. The dilution of the 
injected: hormone by the endogenous pool of maternal 
estradiol may well blunt the effects of the estrogen 


. Study 8.3 x 
+ 
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Table V; Induction successes 







Duration of labor for 
successful inductions 
(hours) (mean + SD) 









. Vaginal delivery within 
` 18 hours of induction 


99-741. 
91-37. 


Study 
Control 


30/43 (69.8%) 
26/42 (61.9%) 


` 


Table VI. Indications for cesarean section 


Failure to progress 4 2 
Cephalopelvic disproportion 1 3 
Fetal distress l 3 
Brow presentation 0 l 
Hydramnios 0 l 


Table VII. Infant outcome 






Apgar score 





1 Minute ‘5 Minutes 


2-10 9.7+0.7 . 7-10 


1.6 
Control . 7.7 + 1.9 2-10 9.41.2 5-10 


peaks ón the cervix. The concentration of serum es- 
tradiol in a normal term pregnancy has a range of 14.5 


‘to 59.6 ng/ml,'5 and the average serum estradiol con- 


centrations following a single 10 mg intramuscular 
dose of depot estradiol varies between 1.3 and 1.5 
ng/ml in male adults for 48 hours. This represents 
2.3% to 9.6% of the term pregnancy concentrations of 
estradiol. However, the action of hormones is not al- 
ways related to their concentration, but more to their 
activity on the organ receptor at a given time. It is then 
possible that a small amount of estradiol has an effect. 
The 10 mg dosage was chosen because it was the im- 
pression of many obstetricians that this dosage of es- 
trogen induced labor. This was not true in this study. 


"The use of a much higher dosage of estrogen could 


have an effect, but it is, ethically speaking, impractical 
to inject higher concentrations of the hormone since 
estrogen could have a deleterious effect on the fetus 
and the breast-feeding mother. 

It has to be noted that patients who were injected 


. with the placebo or estrogen experienced an ‘increase in 


Bishop scores within 48 hours and 1495 went into labor 


without induction in both groups. This indicates that - 
the decision to administer the drug and the pelvic 


examination per se, when accepted by the patient, may. 
trigger labor or "induce" a favorable cervix. It has been 
shown that vaginal examination with membrane sweep 
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often initiates labor and stimulates production of 
13,14-dehydro-15-keto prostaglandin F in maternal 
plasma." Therefore, in response to the physical stress, 
prostaglandin is released and may induce cervical rip- 
ening. !! The placebo effect explains to the reader 
some of the difficulties in evaluating the effect of the 
hormone on labor onset even with good controls. Even 
with so-called inactive procedures, it is possible to cause 
physiologic alterations in the hormonal milieu. These 
alterations may mimic the role of the experimental 


drug and it is then impossible to test the working hy--- 


pothesis. This has been discussed.® 
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. This study shows that 10 mg of estradiol valerate | 


given intramuscularly to the mother 48 hours before 
induction of labor has no effect on the cervix deter- 
mined by serial Bishop scores. There is also no evi- 


dence of a synergistic effect on the cervix in the first 6 - 


hours of labor induction with oral prostaglandin E; and 
no effect on the success rate of labor induction or the 
duration of labor. 


We would like to acknowledge The Upjohn Com- 
pany of Canada, which supplied Prostin and aided in 
the preparation and analysis of data in this study. 
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‘DR. RICHARD J. WORLEY, Salt Lake City, Utah. The 
design and conduct of this study allow a clear answer to 


the following questions: Does the intramuscular admin- . 


istration of 10 mg of estradiol valerate 48 hours before 
attempted induction of' labor increase the cervical 
Bishop score, and is the success rate of induction 
thereby increased? The answer is no. Dr. Luther and 
his colleagues are to be commended for completing the 
valuable task of investigating the efficacy of this occa- 
sional practice in clinical obstetrics, one that has been 
based on a combination of some scientific evidence and 
lots of anecdotal suspicion. 

The authors also showed that orally dotes 
Prostin is remarkably effective in improving the Bishop 
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score, which nearly doubled in 6 hours after the drug 
was given. At this point in the study, however, in an 
unspecified number of patients induction was con- 
tinued with oxytocin, so we.cannot judge from the data 
the success with which administration solely of Prostin 
led to successful labor and delivery. Instead of oxytocin 
when the cervix is 5 to 6 cm dilated, as the authors 
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suggest, amniotomy will usually promote labor suf- 


ficiently vigorous that no more oxytocic is required. 


In passing I should record my surprise that the au- - 


thors so readily concluded that an increase in mean 
Bishop score from 3 to 4.8 within 48 hours and the 


‘occurrence of spontaneous labor in 14% of patients at 


term represents a placebo response to the regimen they 
studied. First of all, the notion seems a bit implausible, 
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unless the uterus is the seat of the soul after all. Second, 
the conclusion is surely unjustified in the absence of an 
untreated control group for comparison, a control 
group admittedly difficult to establish, since the issue 
involves, among other things, the impact of cervical 
examination upon cervical ripening. 

I believe the reason estradiol pretreatment was not of 
benefit in this study is not because estrogen has nothing 


to do with labor in the human, but because the prep- 


aration, dose, and route of estrogen administration, all 
carefully selected to represent common clinical prac- 
‘tice, were insufficient to produce the desired effect, 
and the authors carefully acknowledged this possibility 
in their paper. As they note, others have found that 
larger doses of estrogen administered intravenously 
or extra-amniotically are effective in increasing the 


Bishop score, uterine irritability, or both. Of interest, 


MacKenzie and associates,’ in England, recently stud- 
ied the relationship between maternal plasma estradiol 
concentration and the success of induction of labor 
with vaginally administered prostaglandin E; gel. The 


mean estradiol concentration was 38% higher in the 43.. 


women in whom labor was successfully induced than in 
the 26 who did not respond. This concentration differ- 
ence is about seven times greater than that presumably 
achieved, but not measured, as the result of estradiol 
valerate injection during the present study and no 
doubt reflects even greater estradiol concentration dif- 
ferences in critical estrogen target tissues. The princi- 
pal examples of prolonged pregnancy in the human 
(placental sulfatase deficiency, fetal pituitary or adrenal 
aplasia, and anencephaly) are all characterized by fail- 
ure of accelerated placental estrogen biosynthesis to 


. ,.0€cur'as term approaches. Csapo and associates? re- 


cently showed that treatment of pregnant rats with 
anti-estradiol serum delayed the onset of labor and led 
to prolongation of labor once it began. 

It seems likely that estrogen does play an important 
role in initiation of labor in the human. The successful 
clinical use of éstrogen to promote labor will probably 
require more knowledge of which estrogen to use, how 
much to use, and how and where to give it. In their 
paper, Luther and colleagues discuss Gordon and Cal- 
der's study of the efficacy of extra-amniotic estradiol 
valerate administration in increasing the Bishop score 
and enhancing inducibility of labor. The authors note 
that seven of the 25 patients in Gordon and Calder's 
control group required cesarean section, compared to 
three of 25 in the treatment group. In concluding that 
"this discrepancy was unrelated to the study" they fail 
to mention that six of the seven cesarean sections in the 
control group were required for "failure to progress in 
labor."? I would suggest to the contrary that the 57% 
lower cesarean section rate among the women who 
were treated with estrogen in Gordon and Calder's 
study máy have been the result of a beneficial effect of 
the hormone on previously unripe cervices. 
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DR. FRANK J. ZLATNIK, Iowa City, Iowa. This paper 
addresses a most important subject. If induction of 


labor is indicated and if the cervix is unfavorable, the 


chances of failed induction, prolonged labor, fetal dis- 
tress, lack of progress, and cesarean section are in- 
creased. A safe, effective method of ripening the cervix 
is therefore highly desirable. In this straightforward, 
randomized, blind study 10 mg of estradiol valerate 
given intramuscularly 48 hours prior to induction was 
not found to be more effective than the placebo as a 
cervical “ripener.” The importance of control groups is 


_ underscored as 14% of these patients with unfavorable 


cervices in both the active treatment and control 
groups labored prior to planned induction. My com- 
ments concern the use of estradiol for cervical ripening 
and the use of prostaglandin E; for cervical ripening 


. and the induction of labor. 


In the present study 10 mg of estradiol valerate given 
intramuscularly was without effect. Pinto and associ- 
ates’ described histologic changes in the cervix follow- 
ing 200 mg of estradiol hemisuccinate given intrave- 
nously. Gordon and Calder’ found that 150 mg of 


. estradiol valerate given transcervically increased the 


modified Bishop score. The authors of the present 
study have calculated that their regimen would in- 
crease the serum concentrations of estradiol by only 
2.3% to 9.6%. While the literature does not firmly es- 
tablish the efficacy of estradiol in ripening the cervix, 
the failure to see an effect in the present study may 
simply be due to the selection of an inadequate dose of 
the depot estrogen preparation. 

Prostaglandin E; administered by a variety of routes 
has been successfully employed to ripen the cervix and 
to induce labor. On certain services in Great Britain 
vaginal PGE, represents the standard agent for the in- 
duction of labor and has been very effective." Valen- 
tine* reported that oral PGE; was more efficacious than 
intravenous oxytocin in ripening the unfavorable cer- 
vix. In contrast, Wilson? could not demonstrate that 
oral PGE, was more effective than oxytocin for this 
purpose but did show that intravaginal and extra- 
amniotic PGE, were more effective. The central issue, 
it seems to me, concerns the relative portion of the 


PGE, effect which is mediated through uterine con- 


tractions versus that portion which is alleged to be due 
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. to a direct effect on cervical connective tissue. If there oral prostaglandin. In 30% of the unsuccessful induc- 
is a substantial direct effect, then PGE, may be of con- tions we infused oxytocin, FEptureot the membranes, or 
siderable value in the induction óf labor-in patients did beth procedures’ 
with unfavorable cervices. If, however, the effects of The contribution of prostag landin to ied ripen- 
PGE; on the cervix are mediated exclusively or almost ing remains a wide-open question, and I do not believe 
exclusively through uterine contractions, then the drug that car paper answers it very well. However, the data 
may not offer any real advantages over oxytocin. Stud- certaialy suggest that cervical ripening of the cervix 
ies comparing the two as cervical “ripeners” should be is inceased by prostaglandin administration, which 
designed to achieve equivalent uterine activity with the woulc agree with the paper of Conrad and Ueland, 
two agents. . who iacubated strips of cervical tissue and showed that: 

I have three questions for Dr. Roux. PGE, softened the cervix much more than oxytocin.? 
1. Were you aware when you established your study Dr. Zlatnik alluded to the problem of the small 
protocol of the small increment in serum estradiol con- amount of injected estradiol. We were aware of this 
centration that is presumably achieved over 48 hours probl m, but the common opinion of our obstetricians 
by 10 mg of estradiol valerate? was that 10 mg of estradiol induced labor. I intended to 
2. On the basis of your experience would you ive u us use a .0 and a 100 mg dosage, but this was refused by 
your impression às to the relative importance of the our E-hics Committee on the basis that it could damage 
effects of PGE, directly.on the cervix versus those ef- the feal endocrine axis and prevent maternal lactation. 
fects mediated through uterine contractions? .. So we: were really “prisoners” of the experimental dê- 
3. Do you anticipate that PGE, will become a stan- sign aad we showed that 10 mg is inefficient to facilitate 
dard agent for the induction of labor in the United labor. Dr. Zlatnik wishes to repeat the study with a 
States and, if so, what will be its route of adminis- larger amount of estrogen. I wish him luck with the 

tration? : Ethics Committee. 

| | | | EE - + + What is the future role of prostaglandin induction in 
REFERENCES. TE the United States? It would be very pretentious of me 
l. Pinto, R. M., Rabow, W., and Votta, R. A.: tienne cervix PP ian HC MUS Dur having Vi - Dude EROS pros 
ripening in term pregnancy due to the action of estradiol- taglar-lins for about 10 years, i induce term labor, I 
178, AM. J. OBSTET. GYNECOL. 92:319, 1965. can tel you by experience, and this has been published, 
2. Gordon, A. J., Calder, A.-A.: Oestradiol applied locally to that p-ostaglandins are excellent and safe inducers of 
‘ripen the unfavorable cervix, Lancet 2:1319, 1977. labor. : * Oral prostaglandin E; is the drug of choice, 


3. Shepherd, J., Pearce, J. M. F., and Sims, C. D.: Induction 


aE labouraisiag oroseqian din E; pessaries Br. Med. J. becau e it has a positive effect in vasodilating the uter- 


2:108, 1979. - ine vessels and in increasing blood flow. This effect 
4. Valentine, B. H.: Intravenous oxytocin and oral prosta- may te similar in the fetal circulatory tree, because 
glandin.E, for ripening of the unfavorable cervix, Br. J. PGE, =rosses the placenta. 


Obstet. Gynecol. 84:846, 1977. i 
5. Wilson, P. D.: A comparison of four methods of ripening PGI z is easy-to administer. We did not have any hy 


the unfavorable cervix, -Br. J. Obstet. Gynecol. 85:941, pertoric uterine contractions or, if any were present, 
` 1978. they vere very small in duration. Note that 50% of 


PGE, s absorbed in the digestive tract, and within 3 to 
| | A 5 minates 9796 has been metabolized through the lung. 
DR. HARRISON VISSCHER, Grand Rapids, Michigan. I The Falf time of PGE, is very comparable to the half 


would like to ask the authors about their experimental time cf oxytocin. Prostaglandins are also involved in 
design. In the paper they use both primigravid and the paysiologic onset of labor and therefore have a 
multigravid patients. It is my understanding that Dr. ^ place n the induction of labor in high-risk pregnancies 
Bishop did not intend that his score be related to — .. with axight cervix. This could decrease the incidence of 
primigravid patients. Our experience in using the cesareun section. More studies should be done to 
Bishop score to evaluate the use of prostaglandins for confirm this statement. 
the induction of labor would also indicate that you can- In enswer to Dr. Visscher, I would not go as far as to 
not put both groups of patients in the same category. say that our study was biased because we used the 
Therefore, I would question the experimental design Bishoo score. I do not know of any other reliable tech- 
in using both primigravid and multigravid patients. nique to evaluate labor induction. The obstetrician 
Dr. Roux (Closing). In answer to Dr. Worley, I must Dok at either cervical softening or cervical dilata- 
would like to say that the placebo effect is a real one. ^ tion aad softening. The station of the head is also es- - 
For instance, in our experiments, a digital examination sentia. in the examination. We thought that at least the 
may or may not release prostaglandin' in maternal Bisho> score would be reliable and a means of compar- 
blood and consequently the data may be biased in the ing bch classes of patients. Induction of labor in all the 
control patient. patieris examined in our program was potentially 
In about 15% of the patients, induction was at- difficult and many of my referring colleagues wished 


tempted. at 6 cm of dilatation with oxytocin following us a let of luck and success. 
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Attitudes of adolescents — pregnancy 


and contraception 
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Memphis, Tennessee 
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Teenage pregnancy rates are increasing, particularly among the younger age groups. The causes of 
this increase are varied. While many people assume that most adolescent pregnancies are 
unwanted and result from a lack of contraceptive knowledge and/or availability, our findings were 
quite to the contrary. In-depth interviews with 87 pregnant teenagers in a large Southern city 

, revealed that almost all had knowledge of contraception and that most were happy about being - 
pregnant. Multidisciplinary programs have been organized throughout the country to address the 
adolescent pregnancy problem. Our study emphasizes the fact thet to be effective, such programs 
must be tailored to the individual target group and that concentrating on the increased dissemination 
of contraceptive knowledge and methods may not be the most effective approach in some groups. 


(AM. J. OBSTET. GYNECOL. 137:358, 1980.) 


THE UNITED STATES has witnessed an unprece- 
dented rise in teenage fertility during the past decade. 
By 1975, it was estimated that 11 million teenagers 
were sexually active, resulting in 600,000 births! and 
280,000 legal abortions.? Another 10% to- 15% ended 
in spontaneous abortion. One of every five deliveries in 
the United States today is to a teenager, and the abor- 
tion rate for teenagers nearly doubled from 1972 to 
1975.4 The causes of this alarming rise in teenage fer- 
tility are multiple. Considerable efforts have been 
made by governmental agencies and health care pro- 
viders to alleviate this problem, and numerous articles 
on the sexual attitudes of adolescents have been 
published. 

Some of the more frequent causes un this alumine 
rise in teenage pregnancy include” 

l. Ignorance concerning pone iced methods 

2. Ignorance concerning the risks of pregnancy 
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Fnaccessibility of contraceptives 
Desire for pregnancy 
Moral objection to the use of contraception 
.6. Medical contraindication to the use of contra- 
ception | 
7. Tear that contraceptive techniques wu inter- 
fere with sexual pleasure 


prm pe 


8. Sense of denial about entering a sexual rela- | 

tionshap | 
Sexual acting out 

There is considerablé variation in the Denn con- 
cernirg what percent of these teenage pregnancies is 
not imtended. The Alan. Guttmacher Institute’s report 
states that “national studies show that nearly two-thirds 
of all adolescent pregnancies and one-half of births are 
not intended.”! Zelnick and Kantner® report that only 
10% to 12% of black and 4% of white sexually active 
teenagers wanted to become pregnant. 

Tyrer and Josimovich? state that 6.5% of teenage 
pregnancies are intentional, with an additional 9% 
being accepted. In Furstenburg’s’ group; one adoles- 
cent in five was happy with her pregnancy. 

Regardless of the study, a certain percentage of those 
pregrancies is planned. This percentage varies greatly, 
deper ding upon the study population. Our study was 
undertaken to determine the attitudes of pregnant 
teenagers living in inner-city Memphis toward preg- 
nancy. adoption, abortion, contraception, and career 
objectives. 


0022-9378/80/110358--09$00.90/0 © 1980 The C. V. Mosby Co. 
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Table I. Demographic characteristics 


Characteristic 2b 
Race: mE 

White 7 8 

Nonwhite 80 02 
Age: — 

12-14 years 10 "Ae 4A] 

15-17 years 64 74 

18-19 years I9 15 
Marital status: 

Single 75 86 

Married 12 14 
Parit»: 

First pregnancy 64 74 

Second pregnancy 20 23 

No answer . 9. . 3 


Table II. Attitudes and knowledge of contraception 


Knowledge of contraception: 


Yes i 82 94 

No 5 6 
Utilization of contraception: 

Use 32 37 

Nonuse 55 63 


Method of contraception 
" among 32 users: 


Pill 28 32 
IUD l l 
Diaphragm l l 
Jelly 1 I 
Condom l I 
Regrets among 55 nonusers 
Regret nonuse 26 
: Do not regret nonuse 29 
Pregnancy planned: 
Yes 260 ` 30 
No 61 70 


IUD: Intrauterine contraceptive device. 


Material and methods 


Patients were randomly selected from those regis- 
tered in the University of Tennessee Center for the 
Health Sciences prenatal clinics. All adolescent preg- 
nant patients between the ages of 12 through 19 were 
eligible. Two volunteer interviewers were engaged to 
interview 50 patients each. The study was to have 
ended after 100 patients had been enrolled. 

Selection was random insofar as the first 100 patients 
who voluntarily agreed:to be interviewed were to be 
enlisted in the study group. The second interviewer 
was only able to complete 37 of her 50 interviews, thus 
explaining the final total of 87. | 

Eligibility was on the basis of age alone. Marital 
status, educational level, parity, and other variables 
were not considered as selection criteria. 
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Table III. Contraceptive instruction 


7 


Received formal instruction: 


Yes: 66 76 

No i 2] 24 
Felt instructor qualified: 

Yes - 64 97 

No 2 j 


Best person to talk with about 
birth control: 


Doctor 80 .35 
Mother 14 16 
Nurse 10 LI 
Other 27 31 
No answer 6 7 


Table IV. Attitudes toward abortion 


Described abortion in negative, violent 55 63 
terms (e.g., “kill, murder”) 
Abortion discussed: 


Yes i 34 39 
` No 53 61 
Abortion considered: 
Yes l 2] 24 
No 66 76 
Wanted to abort this pregnancy: 
Yes 9 10 
No 78 90 
What do you think of people who have abor- 
tions? 
Stupid, crazy 20 i25 
Wrong, taking life | 28 32 
Sex should lead to pregnancy 22 25 
O.K. for others 8 9 
" Results 


Demographic characteristics. Table I represents the 
demographic characteristics of the study population. 
The great majority of participants were black, single, 
and between the ages of 15 and 17. 

Contraception. Knowledge of and attitudes toward 
contraception are reported in Table H. Contrary to the 
results of the studies cited earlier, our interviews found 
that 94% of the patients were indeed knowledgeable of 
contraception and that 63% made conscious decisions 
not to use contraception. Of 87 pregnancies, 26 (30%) 
were intentional; of the remaining 61, six pregnancies 
occurred among the contraceptive users. These six, to- 
gether with the 26 nonusers who regretted their deci- 
sion, resulted in only 32 undesired pregnancies (37%). 

Sixty-six patients admitted to having had some type 
of formal instruction on contraception, and 97% felt 
that their instructor was qualified (Table III). When 
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Table V. Attitudes toward current pregnancy 


Any problems with current pregnancy: 


Yes 21 2c 
No 66 7€ 
Problems with family: 
Yes 7 € 
No | 80 zc 
Problems with friends: 
Yes l 10 |I 
No 77 8c 
Problems with school: 
. Yes i 20 2 
No à 67 77 
Do any of your friends have babies? 
Yes 76 87 
No 11 IE 
How do you feel about your pregnancy? 
Happy 26 3C 
OK 25 2c 
Nervous/afraid 19 e: 
Lonely : o rs 
Other c E "e 
How do your parents feel about your 
pregnancy? l 
„Happy 36 4I 
OK 30 2E 
Sorry 7 e 
Upset 2 z 
Unknown 9 IC 
No answer 3 ce 


asked whom they would select as the best person -ith 
whom to talk concerning contraception, interesti-gly 
enough, only 11% chose a nurse. This lack of pexzep- 
tion of the nurse as the appropriate contracep ive 
counselor brings into question our use of the nur c as 
the ideal person for that role. 

Abortion. Attitudes toward abortion were primarily 

negative (Table IV). Fifty-five (63%) referred to zor- 
tion in violent terms such as "kill" or “murder.” Seventy 
felt unfavorably toward others who had abortens, 
while another 'eight considered abortion a matter of 
individual conscience, i.e., acceptable for others bu. not 
for themselves. Only 21 of the 87 (2496) considered 
abortion as an alternative during this pregnancy; vine 
of these patients wanted an abortion, but for va-ious 
reasons carried the pregnancy to term. 
. Problems during current pregnancy. Questior= di- 
rected toward ascertaining problems associated with 
the current pregnancy again reflected a remarLable 
degree of acceptance and/or pleasure (Table V). “nly 
24% reported having any problems, and most of ese 
related to school. 

Less than 10% felt that their pregnancy causec any 
family problems, and 66 (76%) characterized their sar- 
ents as being "happy" or "OK" about their situeton. 
Ten patients stated they had some problems with zxeir 
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Table V1. Relationship with baby's father 


Relatior ship with baby's father: 


Sull -ontinues : 69 79 
No langer exists 18 21 
Frequer=y of visits with father: 
Daily 36 41 
2-3 tmes per week 17 20 
Wee_ends 6 7 
Occæionally l 10 11 
Never 13 15 
No answer 5 6 
Baby's father feels: ' 
Hapay 36 41 
Prowl 18 21 
OK 14 16 
Unkaown 14 16 
Othe 5 6 
Baby's gither provides financial assistance for l 
the boby: . 
Yes 45 52 
No 34 39 
No answer 5 6 
Baby's father employed: l 
Yes 49 . 56 
No 34 39 
Unkr. own 4 4 
Baby's father attends school? : 
Yes 29 33 
No T 56 64 
Not : vailable 2 2 
Father’s.educational level completed: 
Grad» 12 40 46 
Grad 11 15 17 
Grad= 10 10 11 
Grade 9 7 8 
Unkrown 6 T 
No answer ` 9 10 
Girl's mother’s feelings about seeing baby's 
fathe: 
Approves 26 30 
Disag proves 17 | 20 
Indifferent 23 26 
Not = vailable 13 15 
No answer 8 9 


friends; this low figure is not surprising in view of the 
fact tha. 76 of the study patients had friends with 
babies. f one believes at all in the concept of peer 
pressure, it can readily be accepted that childbearing is 
an impcrtant aspect of this peer group society. 

Relat-onship with baby’s father. The great majority 


of our patients maintained some degree of relationship 


with the baby's father. This may, in part, be related to 
the fact that we interviewed the patients during preg- 
nancy; zs reported by Lorenzi and associates, the per- 
manene of the relationship is a function of time. Table 
VI outlraes the variability of these relationships. Fifty- 
nine (6E 96) see the father at least weekly. Fifty-four of 
the fatLers have very positive attitudes toward the 
baby, ard another 14 think it is “OK.” This expressed 
positive attitude 1s supported by the fact that 45 of the 


hj 
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Table VII. Education and career plans - 
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. Table VIII. Financial support and child care 





Educational level completed 


Grade 12 TAM l l 6 77 
Grade 11 l '.14 16 
Grade 10 . : 19 22 
Grade 9 l . | - 25 29 
Grade 8 . "s 19 . 15 
Grade 7 ' 7 8 . 
Grade 6 TL wd 2 
No answer >a Í 
Do you plan to finish high school?” 
Yes "^ 75 86. 
No /; . 5 6 
Not available l 7 8 
Are you working at present? ' 
Yes ; TS. 4 15 
No So x 72 83 
Not available P 2 2 
Are you seeking employment? : : 
Yes | .26 30 
No | E 59  .68 
Not available | 2. 2 
Do you plan on working after having the baby? — ` 
Yes À l 57 66 
No s 18 21, 
Not available 12 14 
Did you plan a career before becoming pregnant? . 
Yes 58 67 
No H 28 | 32 
No answer d l 
Are you planning a career nou? v 
Yes l 48 55 
No "2 .33 38 
No answer a 6 “of 


' fathers provided some monetary assistance for the 


baby. Considering that only 49 of the fathers were 
employed, this is difficult to interpret accurately;.it is 
quite conceivable that the reason many of those fathers 


did not contribute financially to the baby's welfare was ` 


due to lack of ability rather than lack of desire. In 26 of 


the cases the girl's mother approved of her daughter's : 


relationship with the baby's father; in 17 cases she dis- 
approved, and in 23 she was indifferent. 


Education and career. Regarding personal educa-.' 


tion and career objectives, 75 of the 80 patients who 


had not completed high school indicated their inten- : 


tion to do so (Table VII). Based on statistics and the 
past experiences of school officials which indicate that 
less than half of such dropouts complete their educa- 
tion,” ?-!! these goals would appear to be highly un- 


realistic. Thirteen patients were working, and an addi- - : 
tional 26 were seeking employment. Only 18 (21%) re- . 


- ported having nó intention of working after delivery. 


Fifty-eight stated that they had planned a career 


prior to becoming pregnant and had intended to enter ` 
either college or a trade school. Interestingly, 48 of 
these felt that their pregnancy would not interfere with ` 


their career goals. 


Do you receive welfare? 


Yes : 89 45 
No We 47 54 
No answer i ~d 1 
Does your mother receive welfare? l 
Yes . (30 . 35 
No. pe (1 5Á 62 . 
No answer T 3 
How do you plan to M your baby? 
Welfare - 40 46 
Work 17 > 20 
Marriage 1 10 | 1l 
Marriage and. welfare - 5 6, 
Parents 4 4 
No answer  , 11 13 
Who' will take care of the m». 
Self. - , 23 26 
Mother . 23 26 ` 
. Baby's father l ^ 7 10 11 
Father and self . 11 13 
: Relatives | 9 10 


. No answer TN CH O 43 


Child support wade care. Lex ‘than half of our pa- 


- tients were receiving welfare; however, this same group - 


planned to use welfare as the principal source of child 
support. Twenty percent felt they would be able to 


provide for the baby's needs from their personal in- 


come, while'an additional 11% planned to marry 


a responsible husband. Only 4% assumed they would 


receive any financial assistance from their parents 
(Table VIII). . 

Although the parents were not viewed as financial 
contributors, they were recognized as important social 
assets- Twenty-three patients assumed personal re- 
sponsibility for the care of their infants, but an equal 


. number said their mothers would be caring for the 
children. This maternal acceptance of lier daughter's 


child is quite common among the poor, black cultures 
of our society. Although the extent to which modern 


„American black society is matriarchal is a matter of 


dispute, nevertheless, 40% of black children are mem- 
bers of single- parent families, the single parent most 
frequently 2808 the mother. 


Comment | | | 
People are different. Adolescents are different, not 


. Simply from: adults but also from other adolescents. 


While passing through a period in their lives recog- 
nized as difficult, they make appropriate adjustments, 
as they perceive them, to their environment, their cul- 
ture, and their peer society. It is not surprising then 
that-national studies and surveys may not truly repre- , 
sent the attitudes ot individual subgroups. 


x 
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Our pilot project appears to support this basic con- 
cept. Numerous articles have been published or the 
teenage pregnancy problem, most stating thar the 
majority of the pregnancies are not wanted anc that 
the undesired pregnancies are the result of igno-ance 
about or lack of availability of contraceptives. 

While this may in fact be true for the natior one 
must always be cognizant of the individuality of f-apu- 


lation subgroups. Our study group considered the ` 


“teenage pregnancy problem” to be a misnomer The 
majority (63%) of the patients were pleased witl- -heir 
pregnancies, and 9496 were knowledgeable abou- con- 
traception. A second study, involving both maE and 
female adolescents with the same demographic caarac- 
teristics of the study group reported here, is currently 
underway; to date, the responses continue to support 
and strengthen these data. 


June 1, 1980 
Am. J. Obstet. Gynecol. 


It is important for family planning agencies and 
public health officials to be sensitive to the individual 
needs of adolescen: groups. We feel that attempts to 
lower the incidence of teenage parenthood by em- 
phasizing abortion services and contraceptive avail- 
ability will very likely be unsuccessful for large seg- 
ments of the adolescent population. For groups such as 
ours, with already established contraceptive availability 
and knowledge, perhaps programs such as career de- 
velopment would prove more beneficial. Until these 
teenagers are able to realistically have hopes for their 
future in this society that would be threatened by preg- 
nancy, they can be expected to continue to seek per- 
sonal self-fulfillment by childbearing regardless of the 
costs to our society. 
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Discussion 


DR. ALVIN LANGER, Canton, Ohio. Amc-g the 
difficult medical and social problems of the- 1970s, 
‘those relating to teenage sexuality and its sequ=.ae are 
currently of significant interest to members of cur pro- 
fession and to the American public. The repcted in- 
crease in percentages of teenagers of each ae who 
have experienced sexual intercourse has resi Ked in, 
among other things, a pregnancy rate as high as 1096 
annually in some populations. Of those who become 
pregnant, more than half ultimately give birth = a baby 
who may be brought into the often unfavorali2 home 
environment of the mother. The remainde- of the 
pregnancies usually terminate in abortion, wit the al- 
ternative of giving birth to a baby and placiaz it for 
adoption being a relatively uncommon choice of con- 
temporary teenagers. 

The liberalized access by teenagers to conte-ception 
and abortion has not led to any significant decrease in 
pregnancy rates for a variety of reasons. Pre nancy is 
often sought after by the adolescent who haszmo other 
sense of meaning or direction in her life, t= fulfill a 
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need for an object to love, as a means of rebellion 
against parents, to please a boyfriend, to equal the ac- 
complishments of hér peers, or to increase family in- 
come through welfare. Many such girls have a lifelong 
history of poor educational achievements, have no 
goals or motivation to succeed in a difficult world for 
which they are ill prepared, and may be afflicted by a 
variety of medical illnesses related to poverty. 

Their medical problems include indifference to med- 
ical care, poor compliance with recommendations, and 
an increased incidence of a number of serious compli- 
cations of pregnancy. Rather than being solved by de- 
livery, such problems are then often transferred to the 
neonate, the infant, and the child. 

Drs. Ryan and Sweeney have, by the use of personal 
interviews, collected data pertaining to a group of 
inner-city pregnant teenagers. They have concluded 
that in the majority of these patients pregnancy was a 
desired achievement and that termination of that 
pregnancy was not considered to be an option. This 
conclusion is entirely in accord with observations that I 
have made while caring for pregnant teenagers of 
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somewhat varied socioeconomic backgrounds in clinics 
in Newark, New Jersey, and Canton, Ohio. Although I 
believe that the conclusions regarding this study group 
are valid, as I read this manuscript, a number of things 


not said led to questions which I would like to place for - 


consideration. 

I am concerned as to whether the patient selection 
could be entirely random. The stage of pregnancy at 
admission to the study could introduce a bias. If it was 
beyond the time when abortion might be obtained, if 
that is possible for this population, there could be a bias 
secondary to the fact that those opting for abortion 
were no longer pregnant at the time they would have 
been asked to volunteer for the study. The necessary 
voluntary aspect of being included might allow those 
with the most positive attitudes toward pregnancy to 
make up the majority of those interviewed, while those 
with negative feelings could simply refuse to volunteer 
or appear for care too late to be included. I would like 
to ask Dr. Ryan whether any information exists as to 
gestational age at the time of being requested to be a 
subject and what percent of the total agreed to partici- 
pate. The fact that one of the interviewers was able to 
complete only 37 of a total of 50 interviews suggests to 
me that either the potential study group was generally 
uncooperative or that the study was initiated too late to 
meet the deadlines. I would also be interested in the 
background of the interviewers and methods used to 
control interview techniques to avoid any Posse bias 
imposed by the interviewer. 

Although 9446 of the patients claimed knowledge of 
contraception, we are not told its source and whether 
those 63% who rejected contraception did so on the 
basis of accurate information and in spite of accessibil- 
ity of contraceptive services. The six pregnancies oc- 
curring among contraceptive users need to be pursued 
as to reason for contraceptive failure. I realize that I am 
asking for some information which might unduly pro- 
long an interview of a marginally cooperative subject, 
but without that I think that the conclusions have not 
been supported. 

Granted that the study population willingly and ac- 
tively initiates pregnancy, I ask whether this desire for 
pregnancy might in any way be translated into improy- 
ing obstetric care. Does the group with planned preg- 
nancies tend to appear earlier for prenatal care and are 


they more amenable to suggestions regarding their. 


health than are a group with negative feelings toward 
pregnancy? This would indeed be most helpful but.1 
fear that it is unlikely. I agree that prevention of preg- 
nancy is not going to be an easily achievable or realistic 
goal among this group. The challenge is to get these 
girls into the health care system early, thoroughly edu- 
cate them as to their alternatives, and provide the best 
medical care possible under the circumstances. Achiev- 
ing these goals will require serious cooperation be- 
tween health care personnel, counselors, school per- 
sonnel, and probably the media. Until such patients are 
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Table I. Similarities in the two studies. 


. Demographic data 

. Rejection of abortion 

Stable consort relationship 

. Supportive peers 

. Financial reliance on welfare 
. Education results(?) 


C Ur o LN ee 


Table II. Differences in the two studies 





I. Contraceptive use 
2. Family approval 
3. Family financial support (?) 


able to take full advantage of the opportunities avail- 
able, the vicious cycle of recurrent pregnancies, pov- 
erty, poor educational achievements, and medical dis- 


. eases cannot possibly be broken. 


DR. DONALD M. SHERLINE, Chicago, Illinois. The- 
presentation gives me the opportunity to compare simi- 
lar populations along the Illinois Central Railroad right 
away. j 

It is a paper that is not surprising and contains much 
in common with thé work that we completed in 
Jackson, Mississippi, and reported in the October, 


-~ 1978, issue of the AMERICAN JOURNAL OF OBSTETRICS 


AND GynecoLocy.! The study does, however, go 
further in that it tries to delve into the feeling of the 
adolescent toward her pregnancy. 

The populations studied were quite similar, that is, 
poor, black, adolescent, and pregnant. Patients and 
their. families also shared a common heritage of the 
Mississippi Delta. 

There are other similarities and differences that are 
worthy of discussion. 

Ás noted, our populations were quite similar (Table 
I). Abortion (nonadoption in Jackson) was not really 
considered as a viable alternate to pregnancy in either 
study. 

In both studies, at least in the eyes of the most impor- 
tant individual involved, the student, a stable relation- 
ship existed with the father of the fetus, in our case 
65% of the time. 

In Jackson, the single source referral noted most 
often was friend or peer. Therefore, the student's so- 
ciety seems to have accepted her pregnancy. 

We were quite pleased with their education results, 
and the question mark is included because a longitudi- 
nal result is lacking in the Memphis study. 

Approximately the same percentage of students in 
both Memphis and Jackson were relying upon public 
assistance for financial aid. 

In Table II the differences are shown. In Jackson, 
only 200 miles to the south, only 10.6% of the adoles- 
cents stated they were knowledgeable about sexual 
matters and contraception from reliable sources, i.e., 
school or clinics. Sixty-one percent had gleaned their 
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“ 


knowledge from home, relatives, and girlfriends, z de- - 


cided difference from the 76% in the Memphis s.udy 
who admitted to having some type of formal ins Tuc- 
üon on contraception. How do the authors explair this 
high degree of contraceptive information in Memphis? 

As we develop the theme that contraceptive ioxor- 
mation and services are not the total answer to acoles- 
cent pregnancy, we must note that only 16.1% oz our 
students who had sexual education in the schools^vere 
using any form of contraception and the vast ma ority 
of these (83%) were utilizing condoms and not t= rel- 
atively sophisticated oral contraceptives. 

The inability of family planning advice and se-vices 
to prevent pregnancies in adolescents, as posta.ated 
and stated by the authors, can be redemonstrazd by 
reviewing the statistics in Jackson. Virtually 107% of 
the students enrolled in the Center received under our 
direct guidance, and taught by a team consistag of 
nurse-midwives, a social worker, and a guidance zoun- 
selor, advice and information concerning famil- plan- 
ning. The benefits of postponing future pregrancies 
until their education was completed was also st~2ssed. 
Despite this, 60.596 of repeat pregnancies were .n the 
teen years. We certainly cannot lay this at the fee- of the 


parent or parents, for by the student's own per ption; 


68% of their parents were hurt, upset, or shocked by 
the fact of the pregnancy. In Memphis, 76% 5f the 
parents were happy or "OK" with the students preg- 
nancy, a distinct reversal in statistics. 

A questionmark must also be placed after family 
financial support. Although the students in th= Mem- 
phis study have a low expectation for this, in a rzziew of 
our first three classes, 24% received some t aancial 
support from their parents after the birth of tke baby. 

Both groups studied interpreted their basic support 
systems as their peer groups and not the adul: mem- 
bers of their family and society, and in botk studies 
the student's society seemed to have accer-ed the 
pregnancy. 

Avoidance of pregnancy implies a degree of=ophisti- 
cation and future orientation. In this case “future 
orientation” can be defined as the understandr g of the 
impact of current actions on future events and the 
modification of these actions in order to coatrol or 
change the future. 

Avoidance of pregnancy through the use of oral con- 
traceptives is a future-oriented act, in a societ- in which 


one of the few areas of immediate happinessamay be a 


baby of one's own to play with. 

Thus, in summary, we have the wishes and perceived 
need of an adult society for adolescents to a-»id preg- 
nancy until education is completed against th» very real 
peer group approval and lack of future orientation of 
the populations we are working with. 

I agree with the authors’ conclusions that -ontracep- 
tive advice and services are not the total -olution to 
adolescent pregnancy and may in fact be a very small 


- 
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part of that solution. Unfortunately alternate solutions 
were keyond the scope of both studies. 
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DR. EDUARD EICHNER, Cleveland, Ohio. I was dis- 
turbed by the statement that the teenagers had knowl- 
edge of contraception and were happy to be pregnant. 
Therefore, I reviewed an entirely different population 
who also “had knowledge" but were unhappy with the 
resultant pregnancy. These data are taken from pre- 
term Cleveland statistics involving only June, 1979 
(Table I). 

Ali-age total appointments scheduled were 794,* and 
the number of abortions done was 519 (65.4%), while 
teenage (13 to 18 years) appointments were 152 and 
abortions done totaled 127 (83.6%). The data show that 
mos: were unhappy with this pregnancy, and concep- 
tion occurred because of errors as well as failures to use 
available technique for varying reasons: fear of the 

“pill,” loss of spontaneity, "cannot get pregnant now,’ 
doubt as to ethics or morality, etc. Seventeen had had 
prior abortions at preterm. Many did not select their 
new contraceptive until during the third counseling 
session (all were individual counseling sessions). An 
appreciable number admitted to unguarded coitus be- - 
tween the abortion and the first follow-up visit. Despite 
adequate counseling, only five decided to continue the 
current pregnancy. All other data are presented in 
Table I. In corclusion, knowledge of contraception 
does not necessarily signify acceptance or utilization in 
differing study groups. Three of the above pregnan- 
cies did result from reported rape. 

. DR. MARGUERITE K. SHEPARD, San Antonio, Texas. 
The data I present are somewhat old because they are 
froma clinic that I ran in Baltimore in 1968 to 1970, 
but they reflect another inner-city black group. ’ 

My findings were a little bit different, but still some- 
waat similar to Dr. Ryan's. My clinic was confined to 
patients 13 to 15 years old. We could not handle any 
more than that, but we found that there was a distinct 
difference between this group and the group 16 to 19 
years old in regard to their attitude toward abortion. 
Abortion was available in Maryland from 1968 on. 

These 18- to 15-year old patients really looked on 
pregnancy as an extension of their childhood, adult- 
playing type of experience. They really wanted the 
baby, and, when offered abortion, they refused it, 
whereas the 16- to 19-year-old group really looked 
upon this baby as a social liability, not in terms of i inter-. 
fering with their marriage prospects, but in regard to 


*Includes 88 19-year-old girls who were excluded from 
“teenagers.” Ten had had previous abortions. 
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Table I. Preterm data in on teenage pregnancies | 


| No 


Abortion’s scheduled by age: 


13 years old 2 
14 years old 2 
15 years old 14 
16 years old. . . 29° 
17 years old 46 
18 years old _59 
Total 152 


Abortions not done: 
Not pregnant : 
Too advanced (>over 14 weeks 


3 (all 18) 
13 (15 to 18) 


since LMP) 
Probable ectopic pregnancy (later 5 (16to 18) 
verified) 
Needed general anesthesia 1 (17) 
Required added counseling ] (17) 
Referred to hospital for acute.leukemia — — 1 (15) 
Total 24 
Abortions by race: 
White 111 
Black 4] 
Abortions by religon: 
Protestant 51 
Catholic 51 
Unspecified 44 
Other i 6 
Abortions by marital status: za 
Single 149 
Married (all parous) i 3 


LMP: Last menstrual period. 


M 


who was going to watch the kid when they wanted to go 


out to the movies? 

I would be interested if Dr. Ryan experienced this 
with any of his patients. 

The other thing that is important is that most of our 
girls did have knowledge of contraception, and there 
were two factors that were most important in their not 
using it. One was that a lot of them really did. not be- 
lieve it was going to happen to them, that they would 
not get pregnant. There were only about four in the 
whole group of 165 who really did not correlate coitus 
with conception, but the other thing that was really 
important was there was enough upward mobility in 
this group that even though their mothers approved 
their use of contraceptives the unspoken thought was, 
"Well, you can have it if you need it, but J will really be 
so ashamed to find out that you need it." I think this isa 
great deterrent to contraceptive use among teenagers. 
I hope this has changed now, but this 1s what was hap- 
pening back then. There may still be some pum in 
that aspect of things. 

DR. JOHN B. Coppers, Tulsa, Oklahoma. lá Al- 
buquerque, New Mexico, we previously worked with an 
alternative highschool for pregnant teenagers. This al- 
lowed the young girl to continue high school. It gave 
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Table I.—Cont'd 


No. 
Prior pregnancies: 
Delivered 7 
One abortion 2] 
Two abortions : 4 
Support at current visit given by: i 
A friend . 80 
Parent 42 
No one 15 
Family 13 
Husband 2 
Postabortion contraception requested: : 
Oral contraceptives 83 
Diaphragm and jelly 13 
Condom/foany jelly 10 
Intrauterine contraceptive device 9 
Rhythm 5 
None 11 
Contraceptive failure with this pregnancy: 
Oral contraceptives 2 
Diaphragm and jelly 2 
Condom/foam/jelly 4 
Intrauterine contraceptive device l 
Rhythm 3 
None ? 


Postabortion counseling and care available, according to patient: 
Private physician 5 
Clinic, outpatient department, Planned 81 

Parenthood, municipal, etc. 


her ar: increased impetus to finish school and to de- 
velop a career. 

I believe the girls, ‘through the use of counseling, 
increased their feeling of self-worth. The repeat preg- 
nancy rate through such schools is markedly decreased. 

I would urge any city that is having problems with 
teenage pregnancy and with the lack of continuation in 
school to look into the development of a special high 
school tor pregnant teenagers. 

DR. FRED J. HOFMEISTER, Wauwatosa, Wisconsin. I 
would Eke to call attention to a facility which I think has 
done a great deal for the teenage pregnancy and the 
unwed mother and which is in jeopardy right now be- 


cause of financial situations throughout the country 


and new concepts of life. The Salvation Army homes 
for unwed mothers, once a sheltered care program of 
anonymity, is still a sheltered care program of excellent 


. medical care rehabilitation, education, and continuing 


school work. I say, after having looked over the records 
of my 43- -year association with the Booth Home and 
Hospital since serving an internship there, that these’ 
girls have come for th as understanding mothers after 
they married. 

Now we have a program which permits the girl to 
keep her baby, go to work, come home, learn care of 
baby, and make a decision as to whether she wants to 
keep that baby or whether she wants to place it for 
adoption. This will avoid the battered child syndrome, 


366 Ryan and Sweeney 


and the education they will receive there will help: them 
to prevent future pregnancies. 

DR. RYAN (Closing). Dr. Langer offered mos: valid 
comments and provided data pertaining to abcrtion, 
which is a shortfall in our consideration of wh=h we 
were quite aware, since we could not interview a zroup 
of patients hàving abortions. We did not have tæ op- 
portunity since we do not have a first-trimeste- abor- 
tion program in our unit. These are done else» here. 
The patient selection was at random from the pr=znant 
population; thus, his question is a very valid ore. The 
patients who did not accept pregnancy might end to 
go ahead and obtain an abortion. Our patients Gd not 
come in early enough to be in that group. 'T'azy did 
come in late. In fact, in a review of the medical >mpli- 
cations of this population we found that the biggest 
difference between them and their older sisters was a 
huge deficit in prenatal education. 


Dr. Langer asked about the 37 patients instead of 50 | 


questioned by one of the interviewers. This was not 
because we did not meet the deadline. This wa. done a 
year ago when we had two volunteer interviewers (one 
black and one white, which was one of the wayswe tried 
to control for bias in the interviewers, to see i perhaps 
the different relationships between the races might be 
important). However, one of them unfortun--ely had 
to cease working with us after 37 interviews, ani rather 
than bringing in another person to do a fina 13, we 
decided to use 87 rather than obtain the oth-: 13. 

I agree that the 94% contraception rat- is very 
different from Dr. Sherline’ s and Dr. Larger’s ex- 
perience. 

Ninety-four percent of our patients we-e knowl- 
edgeable about contraception. To get a positi»? answer 
in being knowledgeable, they had to tell zs of two 
forms of contraception and make a brief sta cement on 
how they were used. Then we had an idez zhat they 
really knew about contraception and that te answer 
was not misleading. 

I believe the 94% represents the fact that rst of our 
patients come to us through the Public Heath System. 
We are dealing with a black indigent popuztion. The 
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Memphis and Shelby County Public Health Depart- 
ment has had an outstanding reputation for many 
years as one of the leading Public Health Departments 
in the country. We are partners in that system. There 
are £2 neighborhood health centers in Memphis and 
Shelby County, and they are all part and parcel of our 
hospital system, so I believe our people are getting 
their instruction in our family planning clinics 
throughout the Public Health System. 

D-. Sherline correctly pointed out that ours was a 
cross-sectional study. He had the ea iene of having 
a group that could be studied for a long period of time 
in a school situation. Our study represents an attempt 
to tzy to find out what our population is thinking. 

Lr. Eichner again reviewed a different population, 
anc that is the whole point of the study, that the na- 
tional truths that are stated are nót necessarily true for 
a specific population. We should not just accept every- 
thing that we read. We need to ask our own popula- 
tions some very penetrating questions. 

* Dr. Eichner also commented earlier that there is a 
difference between being aware of contraception and 
knowledge of contraception. I am reminded of the old 
Indian philosophy that “hearing is not listening, listen- 
inz is not understanding, and understanding is not be- 
lieving." In this instance, we could add another line, 


" “believing is not necessarily doing." 


Dr. Shephard, I do not have answers to the first 
question you asked, but I would agree with you that 
many of our patients did not think it would happen to 
tkem. Their attitude was when it happened, if it hap- 

2ned, it was all right. 

Dr. Coppes commented on the increased "worth" of 
patients with their program, and. I believe this is cor- 
rect. An intensive program that tries to create a sense 
cf ego identity in these individuals is probably the sin- 
gle most important thing. we can establish. 

If the greatest thing a teenage girl can achieve in her 
hfe is to have a place of her own, someone to love her, 
and a baby, and if she can do that at age 16 and there is 
nothing else to look forward to in life, there is not 
nuch I can do to get her to wait until age 22. 





Extraperitoneal surgical approach to the pelvis after 
radiation therapy or radical surgery 


HELMUT F. SCHELLHAS, M.D., F.A.C.O.G. 


Cincinnati, Ohio 


Use of extraperitoneal surgical procedures in patients who have developed a retroperitoneal surgical 
problem after radiation therapy, primary radical surgery, or both has the advantages of excellence of 
exposure, shortness of operating time, isolation of infections, and avoidance of bowel manipulation. 
The surgical technique was adjusted to each individual patient's needs in the 21 patients involved in 
this study. Intensified pelvic fibrosis with constriction of ureter and pelvic vessels postoperatively 
was experienced in one patient. The surgical exploration should remain confined to the area of 


interest. (AM. J. OBsTET. GYNECOL. 137:367, 1980.) 


SURGICAL PROBLEMS are often limited to the retro- 
peritoneal pelvic or prelumbar structures in patients 
who have been previously treated for gynecologic 
malignancies by full radiation therapy, radical surgery, 
or both. A primary extraperitoneal surgical approach 


to the retroperitoneal structures is advantageous in 


avoiding bowel manipulations and complications and 
in keeping surgical infections extraperitoneal. Excel- 
lence of surgical exposure is another indication for an 
extraperitoneal approach and is of special help in the 
obese patient. Rapid postsurgical recovery is an addi- 
tional benefit. The techniques of retroperitoneal sur- 
gery used in this clinical approach have been adjusted 
to the individual patient's needs and deviate from stan- 
dard procedures. 


Material 


Twenty-one patients with previous pelvic radiation 
therapy (group I), radical hysterectomy (group II), or 
both (group III) were explored extraperitoneally from 
December, 1975 to December, 1978. The clinical indi- 
cations are shown in Tables I to III. The overall indi- 
cation for surgery in all three groups was suspected 
recurrent malignancy in 16 patients, pelvic hemor- 
rhage with associated infection in three patients and 
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pelvic pathology, not related to the primary malig- 
nancy, in two patients. The average time between radia- 
tion therapy and extraperitoneal surgery in groups I 
and III was 32.5 months ranging from 6 to 132 
months. In addition, 5 of 14 cases in Group I had prior 
hysterectomies. In groups II and III, the average time 
between radical hysterectomy and extraperitoneal 
reevaluation was 14 months ranging from 9 days to 31 
months. 


Surgical technique 


The plan of surgery is to use an extraperitoneal ap- 
proach without transection of the inferior deep epigas- 
tric vessels and preferably without any muscle splitting. 
A pararectus incision is made in the skin, projecting 
over the area of interest (Fig. 1). The course of the 
incision may be longitudinal and lateral to the rectus 
muscle, may resemble a hockey stick as described for 
the Gibbons incision, or may be oblique inguinal. The 
latter is used mainly for combined retro- and trans- 
peritoneal surgery through a low transverse incision. 
The length of the incision varies with the clinical prob- 
lem. A 3-inch incision is sufficient in most cases for 
exposure of the retroperitoneum. The retroperitoneal 
dissection, however, should be limited to the area of 
interest as much as possible to avoid extensive postop- 
erative pelvic fibrosis in the irradiated patient. The 
incision can be easily stretched by retractors for addi- 
tional cranial or caudal exposure. Once the retroperi- 
toneal spaces are developed, an intra-abdominal eval- 
uation is also performed through a peritoneal incision 
which is subsequently closed. 

The anterior rectus fascia is opened parallel and lat- 
eral to the rectus muscle (Fig. 2), and the preperitoneal 
space containing areolar and fibrous tissue is exposed. 
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Fig. 1. Pararectus incision. 


Small lateral branches of the epigastric vessels are en- 
countered and have to be transected and ligated (Fig. 
3). Not infrequently, the surgeon finds the anterior rec- 
tus fascia incised over the rectus muscle instead of lat- 
eral to the muscle. The anterior surface of the rectus 
muscle must then be dissected off the anterior rectus 
fascia until the lateral border is free. The underlying 
preperitoneal space is then exposed, assisted by medial 
retraction of the rectus muscle. The linea semicircularis 
(linea arcuata) of the posterior rectus fascia is identi- 
fied and also incised. This line is located in the mid- 
line between the symphysis pubis and the umbilicus 
and arches laterally down to the pubic crest (Fig. 4). 
There are, however, frequent variations in the course 
of this line.' The deep epigastric vessels lying between 


the peritoneum and the fibers of the thin transversalis 


fascia cross to the posterior surface of the rectus muscle 
(Fig. 2). When exposed, they should preferably be re- 
tracted to permit optimal reflection of the peritoneum. 
The transversalis fascia in the projection of the incision 
consists of only a few fibrous bands and does not de- 
lineate a true fascial layer in most females. The fibers of 
the transversalis fascia and lateral small branches of the 
epigastric vessels are transected lateral to the rectus 
muscle exposing the peritoneum. Branches of the in- 
tercostal nerves can be mobilized and retracted for 
preservation. The internal oblique abdominis muscle is 
bypassed above the inguinal ligament. The pelvic peri- 
toneum can be bluntly stripped off the lateral pelvic 
wall. Fibrous bands are best sharply dissected. The 
psoas muscle is palpated through the peritoneum and, 
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Fig. 2. Pararectus incision in relation to anatomic landmarks. 


` 


as the dissection is directed medial to it, serves as an 
anatomical guide. The ovarian vessels and below them. 
the ureter come into view attached to the peritoneum 
(Fig. 5). The peritoneum is bluntly swept off the com- 
mon, external, and internal iliac vessels (Fig. 6). The 
retroperitoneal space is then exposed medially by one 
or two large Deavor retractors and cranially and cau- 
dally by medium sized or small Deavor retractors, and 
the pelvic structures are further dissected. The round 
ligament is transected when encountered. The retro- 
peritoneal fat layer initially bars the approach to the 
pelvic vessels in the obese patient. The pulsating ar- 


teries have to be palpated through the fat and serve asa - 


surgical guide. While the dorsum of the hand protects 


the vessels, a large Deavor retractor is inserted between 


the palm and the peritoneal sac which is retracted me- 


 dially. The retroperitoneal space can now be further 


exposed by the insertion of Deavor retractors, cranial 
and caudal. | 

The retroperitoneal pelvic structures are then devel- 
oped (Fig. 7). The visceral branches of the hypogastric 
vessels are identified by blunt dissection. The para- 


vesical space is opened lateral to the superior vesical- 


artery. The uterine artery is identified from its origin 
to the portion which crosses the ureter. The ureter is 
exposed from the pelvic brim to the uterine artery. The 
exposure can be done with a few strokes of a sponge 


stick along the course of these structures. Any pelvic 
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Fig. 4. Pararectus incision. The rectus muscle is retracted 


medially, and the linea semicircularis of the posterior rectus 
sheath is exposed. 


Fig. 5. Pararectus incision. Both anterior and posterior rectus 


sheath are incised. The pelvic peritoneum is stripped off the 
lateral pelvic wall, and the ovarian vessels and the ureter are 


visualized. 
lymph node can now be removed. If identification and 


evaluation of the pelvic web is required, the pararectal 
space can also be opened. The ureter can be followed 
along its pelvic course by opening its canal to its insertion 


proximal half of the external iliac vessels of the opposite 
side. The vessels serve as a surgical guide along which 


the dissection is carried out (Fig. 8). The dissection can 
into the bladder. The prelumbar space can be exposed be further extended over the lower abdominal aorta and 


by further blunt and sharp dissection of the peritoneal inferior vena cava. The abdominal wall incision might 
sac over the promontory exposing the common iliac have to be enlarged to reach above the level of the 
vessels and the presacral area as much as desired. The inferior mesenteric artery. Both right and left para- 
peritoneal sac can be freed posteriorly as far as to the aortic nodes can be excised by this approach. 
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^ Fig. 6. Pararectus incision. The peritoneum is dissected off the lateral pelvic wall. The ovarian 
vessels, ureter, ileo-psoas muscle, and external iliac vessels are identified. 
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a gree of radiation fibrosis. In irradiated patients, it was 
oM In group I, mild to severe radiation fibrosis was en- not possible to repeatedly enter the pelvis retroperito- 
ie countered during surgery (Table I). The pelvic planes neally through the same incision after some time inter- 
ig could be dissected to the desired degree in every case. val. Here, the degree of fibrosis did not allow to reflect 
g” P . . è . . . . . 
á While the parietal peritoneum was usually easily dis- the peritoneum again. In group II, it was generally 
E. sected off the lateral pelvic wall, the difficulty of dissec- found that the retroperitoneal dissection was more 
E tion of the pelvic spaces was proportionate to ‘he de- difficult after a radical hysterectomy than in the pa- i 
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Fig. 8. Pararectus incision. The prelumbar space is exposed by further blunt and sharp dissection of 


the peritoneal sac. 


tients previously treated with irradiation alone (Table 
II). The two isolated benign tumors were lymphocysts 
which were confined to the external iliac area, and their 
resection did not require the development of further 
pelvic spaces. The patient with the malignant tumor 
had her previous surgery done somewhere else, and 
the degree of the original retroperitoneal space dissec- 
tion was not known. Her retroperitoneal reevaluation 
was relatively easy. In the patient re-evaluated for a 
hematoma 9 days after surgery, the retroperitoneal 
spaces opened without much effort. The evaluation for 
pelvic pain 1 year after a radical hysterectomy was 
difficult. In group III, one patient who was irradiated 
to the pelvis for recurrence 1 year after a radical hys- 
terectomy was found to have recurrence 1 year later 
(Table III). In this patient, the extraperitoneal ap- 
proach went through the paravesical space to the pelvic 
floor where the levator muscle had to be transected to 
reach the posterior ischial spine where the tumor was 
localized. The retroperitoneal dissection was remark- 
ably easy in this patient. The tumor, which was at- 
tached to the pelvic bone was resected with the CO, 
laser. The second patient was evaluated 1 year after 
radical surgery and radiation therapy for metastatic 
disease. The retroperitoneal evaluation was also tech- 
nically easy. One kidney had to be approached outside 


Table I. Pelvic extraperitoneal surgical exploration 
after radiation therapy (group I) 






Clinical indications 


Ureteral obstruction alone M 

Isolated pelvic tumor alone l 

Ureteral obstruction and 2 
pelvic tumor 

Pelvic hemorrhage 2 

Combined exploration with 2 
transabdominal surgery 

Total 14 9 5 





the field of irradiation, which was found to be sur- 
rounded by a malignant lymphoma, requiring further 
transperitoneal evaluation. 

Swelling of the leg and pelvic pain on the involved 
side developed in four of nine patients in group I, with 
ureteral obstruction after the retroperitoneal evalua- 
tion. This remained a constant, progressive problem. 
The ureteral obstruction was due to tumor in three 
patients and to radiation fibrosis in one patient who 
also developed constriction of the ipsilateral external 
iliac artery and vein with collateral circulation (Fig. 9). 
One of the three patients with tumor had normal ure- 
teral function after reirradiation. However, she still de- 
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Fig. 9A. Left posterior view of a pelvic arteriogram demon- 
strating segmental encasement and narrowing of the left ex- 
ternal iliac artery and the distal branch of the left hypogastric 
artery. The clips in the upper field outline the area of para- 
aortic node dissection performed prior to radiation therapy. 


Table II. Pelvic extraperitoneal surgical exploration 


after radical hysterectomy (group IT) 







Tissue diagnosis. 










No. of 


cases 






Clinical indications Benign 


Isolated pelvic tumor alone 2 — 2 

Pelvic tumor and l l — 
ureteral obstruction 

Hematoma l — l 

Pelvic pain m — X 

Total 5 l 4 


veloped swelling (without pain) on that side of the leg. 
Swelling of the leg is a problem associated with the 
course of the disease once it extends to the pelvic 
sidewall. Surgical exploration, even if limited to a small 
area, intensifies pelvic fibrosis and vascular obstruction. 
Wound infection was anticipated in one patient who had 
a vesicorectovaginal fistula due to tumor which then 
eroded into one external iliac artery. An extraperitoneal 
incision was the best surgical approach for ligation of the 
vessel. Through a separate incision, a femoral-to-femo- 
ral artery bypass was performed. The infected extra- 
peritoneal pelvic incision healed following a colostemy 
and nephrostomy with ureteral ligation. The patient 
survived 9 months, leading a nearly normal life. 
Otherwise, wound infections have not been a prob- 
lem. A small bowel obstruction occurred 2 weeks after a 
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Fig. 9B. Anteroposterior view of the pelvis in the course of a 
left leg venogram demonstrates complete obstruction of the 
common femoral veins. There is collateral flow across the 
midline through the inferior deep epigastric vein. 


Table III. Pelvic extraperitoneal surgical exploration 


after radiation therapy and radical hysterectomy 


(group III) 






Tissue diagnosis 


: Malignant 





Clinical indications 


Isolated pelvic tumor 
Pelvic pain 
Total 


rol|— — 


l 
1l 
2 


retroperitoneal evaluation. The abdominal cavity was 
evaluated as usual at that time, and a small bowel loop 
was found attached to intraperitoneal pelvic tumor. 
This situation then advanced to an obstruction. 

False negative retroperitoneal pelvic evaluation oc- 
curred in one patient of group I with ureteral obstruc- 
tion and in one patient of group II with pelvic pain. 
Both patients developed pelvic tumors 6 months later 
with a positive diagnosis obtained by transvaginal nee- 
dle biopsies. Another patient who had been previously 
treated with radiation therapy for a cervical carcinoma 
underwent a radical vulvectomy with bilateral inguinal, 
pelvic, and para-aortic node dissection for a stage II 
squamous carcinoma of the vulva. One groin node was 
positive, but the pelvic nodes were negative. Ten 
months later she was found to have pelvic retroperito- 
neal tumor. 


Comment 

Extraperitoneal pelvic lymph node dissection. to 
therapeutically complement radiation therapy was pro- 
posed by Nathanson? in 1950, because it appeared to be 
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a technically easier procedure than the transperitoneal 
approach which was introduced in this country by 
Taussig? in 1943. However, a prohibitive morbidity for 
Nathanson's procedure was pointed out by Gray and 
associates! in 1958 who stated, “The combination of 
radical radiation treatment and radical surgical treat- 
mentis very traumatic." This fundamental principle has 
since been confirmed many times and is applicable to 
both extraperitoneal and transabdominal approaches. 
In the literature, the main complications for the ex- 
traperitoneal approach were found to be pelvic fibrosis 
and the development of lymphocysts; severe bowel 
complications are added to the transperitoneal ap- 
proach. Recently, the extraperitoneal approach to the 
para-aortic and common iliac nodes was chosen for di- 
agnostic purposes prior to radiation therapy by the au- 
thor in 1975* and to the pelvis by Berman and associ- 
ates in 1977.8 Both groups wanted to avoid bowel 
complications. It is logical to use an extraperitoneal ap- 
proach in patients who have developed a retroperito- 
neal surgical problem after primary radical surgery, 
radiation therapy, or a combination of both. Selective 
biopsies should be obtained only with avoidance of sys- 
tematic node dissection to avoid the development of 
extensive pelvic fibrosis. 

The extraperitoneal surgical approach to the pelvis is 
a standard procedure in gynecologic Oncology but is 
used infrequently. Trainees are only occasionally ex- 
posed to the surgical technique. A muscle-splitting op- 
eration dividing the inguinal canal has been the proce- 
dure of choice in gynecology, and the Gibbons incision 
is popular in urology. Both incisions allow the exposure 
of the pelvic spaces, the ureter, and, with proper re- 
traction, the lower abdominal aorta. A pararectus inci- 
sion is preferred in this clinical material because the 
deep epigastric vessels can be preserved which might 
be required as collaterals in severe pelvic fibrosis with 
vascular constriction. 

The pararectus incision is adequate for exposure of 
any pelvic retroperitoneal structure. The course of the 
incision is individualized. A long lateral incision is, 
however, best avoided to preserve the intercostal 
nerves. Subsequent weakness of the rectus muscle 
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might cause hernia formation of the abdominal wall. 
The extraperitoneal approach can easily be combined 


. with a low transverse abdominal incision. Excellence of 


exposure of the retroperitoneal space is a great advan- 
tage of retroperitoneal surgery, especially in the obese 


‘patient. The possible extent of exposure of the retro- 


peritoneal structures is virtually limitless but should be 
confined to the area of interest in the irradiated pa- 
tient. The peritoneal sac can be completely dissected 
posteriorly and bilaterally. and can be entirely lifted up 
by a unilateral approach. Complete exposure of the 
posterior pelvis is rarely necessary; if it is required, 
however, a bilateral approach might be of advantage. 
Optimal relaxation of the patient is necessary. We use . 
large Deavor retractors which do not perforate the 
peritoneum as easily as narrow ones. Any tear into the 
peritoneal sac can be easily repaired through the retro- 
peritoneal space. Should this task prove to be difficult, 
the anesthetic relaxation is inadequate. In one particu- 
lar case, we struggled unsuccessfully to close a perito- 
neal.tear. We then decided to approach the defect 
through a transabdominal incision. Here the relaxation 
was too poor to allow packing away the intestines. Only 
after achieving a satisfactory level of relaxation could 
the defect be repaired. The degree of relaxation is 


. more difficult for the surgeon to determine in retro- 


peritoneal surgery than in transabdominal surgery. 
Especially in the case of the obese patient, for whom 
the retroperitoneal surgical technique is of much ad- 
vantage, arrangements for optimal anesthesia should 
be made. 

Surgical procedures limited to the extraperitoneal 
space avoid bowel manipulations which is beneficial in 
the irradiated patient, especially when she has previ- 
ously had abdominal surgery. Excellence of exposure, 
short operating time, and keeping infections retroperi- 
toneal are surgical advantages. Intensified pelvic fibro- 
sis, with possible constricting effect on ureter and pelvic 
vessels, has been the main risk for retroperitoneal sur- 
gery in our experience. Therefore, the clinical indica- 


-tion for surgery should be made carefully. Transvagi- 


nal needle biopsy techniques should preferably be 
used, but they are not always feasible. 
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Discussion 


Dr. BRUCE H. DRUKKER, Detroit, Michigan. Dr. 
Schellhas's interesting and thoughtful paper represents 
an extension of his experience with extraperitoneal 
and retroperitoneal surgery. In fact, he has moved his 
incision inferiorly and laterally. In 1975, Dr. Schellhas 
presented material relating to an extraperitoneal ap- 
proach for para-aortic node biopsy as part of pretreat- 
ment evaluation for patients with cervical carcinoma. 
That original presentation rekindled interest in gyneco- 
logic oncology circles to reevaluate the extraperitoneal 
approach. A few authors have subsequently reported 
their material and have, with similar enthusiasm, de- 
scribed the benefits of the technique. 

From this presentation, with its carefully described 
technical steps, one would wonder why the procedure 
has not been used with greater frequency in the past 3 
to 4 years. It surely seems worthwhile. Is it exception- 
ally difficult? Are there severe complications seriously 
outweighing advantages? Is it poorly accepted by pa- 
tients? I would venture to guess that the answer to 
these three questions would be no. I further suspect 
that the infrequency of use of the technique has been, 
in general, due to individual concerns about entering a 
well known area through a new pathway. Dr. Schell- 
has's results should remove some barriers of concern 
ahd stimulate us to explore the extraperitoneal ap- 
proach more vigorously. 

There are, however, areas of the paper which are 
provocative and require some clarification by Dr. 
Schellhas. It should be noted tlíat nine of the total 21 
patients reported in the preliminary paper had ure- 
teral obstructive findings of varying degree. Was this 
complete in all cases? Did those patients with fibrosis 
have variable radiographic signs of obstruction, and 
was it different from those patients with tumor? Did 
obstructive phenomena due to tumor occur earlier fol- 
lowing treatment than those due to fibrosis? Could the 
obstructive phenomena be corrected if there was only 
fibrosis, and, if so, was there radiographic evidence of 
the longevity of correction? These are important ques- 
tions, because ureteral obstruction was the most com- 
mon indication for operation. Since the operation does 
carry with it significant residua, such as intensified pain 
and fibrosis plus problems with further lymphatic and 
venus drainage, indications for surgery need to be 
carefully questioned. Another question can be raised. 
Is there a way of determining which patients should 
not be operated on if benignity is a highly probable 
finding based on radiographic and pelvic findings and 
the time from initial treatment? In addition, I would 
like to ask Dr. Schellhas whether-he feels lateral wall 
fibrosis is more prominent following radical hysterec- 
tomy or radiation therapy? If this can be determined, it 
might also assist in identifying a group of patients who 
should not be operated on if fibrosis is suspected to be 
the only cause of ureteral obstruction and if ureteral 
obstruction is partial and could not be permanently 
corrected on a long-term básis. 
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I particularly enjoyed the clear anatomic description 
of the procedure, and would like to reemphasize two 
points made by Dr. Schellhas which we should not over- 
look. An advantage of this procedure is that of preserv- 
ing blood supply for a previously irradiated abdominal 
wall and also the importance of maintaining continuity 
of the intercostal nerves. Certainly Dr. Schellhas's re- 
sults indicate that the procedure is worthwhile, and his 
results exemplify the excellence of his technique and 
anatomic precision. I really must ask, however, if all 
this can be done through a 3-inch incision. 

In summary, I feel this paper has reemphasized our 
need to get involved with extraperitoneal surgery in 
gynecologic oncologic patients. The material pre- 
sented, although not laced with large numbers, is clean 


‘cut and, when analyzed carefully, makes a significant 


contribution. If our approaches are comfortably tradi- 
tional, and if this is to some degree part of the reason 
for slow acceptance of the procedure, Dr. Schellhas has 
cautiously challenged us to get involved in something 
old yet new and different. 

DR. KONALD A. PREM, Minneapolis, Minnesota. The 
value of the extraperitoneal approach for removal of 
para-acrtic and pelvic lymph nodes prior to irradiation 
among women who are not candidates for primary op- 
erative treatment for carcinoma of the cervix has been 
fairly well established. This approach has been shown 


“to markedly reduce the frequency of postirradiation 


small bowel complications when compared to a pre- 
radiation transperitoneal approach. It has also been 
demonstrated that rádical surgery following full radia- 
tion to the pelvis is fraught with serious postoperative 
complications. In the light of these experiences, Dr. 
Schellhas has now recommended the extraperitoneal 
approach to the lateral pelvic wall when pathology is 
suspected in this area after irradiation and/or radical 
surgery. His description and diagrams of the anatomy 
make this approach to the lateral pelvis easy to follow. 
The Minnesota Oncology group has used his same 
general surgical approach, with a more generous inci- 
sion for preoperative staging of cervical carcinoma, 
and attests to the easy access to not only the ipsilateral 
but also the contralateral pelvic nodes. Although our 
postirradiation experience with this approach has been 
limited to occasional instances for drainage of lym- 
phocysts, we .have had considerable experience with 
postirradiation transperitoneal pelvic node dissection 
or sampling followed by a radical or simple hysterec- 
tomy. We have experienced some of the serious com- 
plications observed by others when full irradiation 
therapy is followed by radical hysterectomy. In that 
experience, however, the majority of complications in- 
volved the urinary tract, not the small bowel, in con- 
trast to the experiences reported with preirradiation 
surgery. In more than 100 cases of postirradiation rad- 
ical hysterectomy for carcinoma of the cervix, we have 
observed no serious small bowel complications. Neither 
have we observed small bowel complications following 
simplé hysterectomy and pelvic and para-aortic lymph 
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node sampling after external and internal radio- 
therapy for adenocarcinoma of the endometrium. The 
other complications such as lymphocyst and peritoneal 
fibrosis mentioned by Dr. Schellhas are real. In this 
report, Dr. Schellhas has demonstrated that the ex- 
traperitoneal approach, although requiring much less 
surgery than a transperitoneal approach, still has a 
significant complication rate of near 2596. Perhaps 
more experience with the procedure, better patient se- 
lection, and management modifications can reduce this 
complication rate. I agree with Dr. Schellhas that a 
needle biopsy is preferred to evaluate a suspicious area 
for pelvic recurrence. In our experience, the needle 
biopsy has proved reasonably accurate and very safe. 
Dr. Peter Fehr of our department has reviewed a series 
of 123 transvaginal needle biopsies in 107 patients per- 
formed from 1 month to 20 years after irradiation 
and/or surgery. Dr. Fehr has shown that needle biopsy 
produced an accurate diagnosis approximately 80% of 
the time with a very low complication rate. The most 
serious complication was a hematoma which occurred 
despite histologic evidence that bowel or urinary tract 
structures were occasionally traversed by the needle in 
the process of biopsy. 

When adequate information is not obtained by the 
needle biopsy the retroperitoneal surgical method de- 
scribed by Dr. Schellhas seems to be a reasonable ap- 
proach to obtain that information. I have several ques- 
tions for Dr. Schellhas: 

You have stated that cutting branches of the intercos- 
tal nerves in the rectus sheath could result in rectus 
muscle paralysis and hernia formation. We have paid 
little attention to the intercostal nerves, and I wonder if 
you have observed hernia development after this or 
similar operation. We have not. 

In many instances, the posterior rectus sheath is ad- 
herent to (and impossible to separate from)-the under- 
lying peritoneum. For this reason, the muscle incision 
we use is lateral to the rectus muscle to avoid inadver- 
tent entry into the peritoneal cavity that occurs fre- 
quently when attempting to separate these two struc- 
tures. Have you had this problem; if so, how did you 
manage: it? 

We have not been i comed about the blood supply 
to the rectus muscle and routinely ligate the inferior 
epigastric vessels during the course of a retroperitoneal 
procedure in the nonirradiated patient. Have you ob- 
served any serious problem resulting from ligation of 
the deep epigastric vessels in the patient who has been 
irradiated? 


Some of us use suction catheters routinely after pel- 


vic lymph node dissection. Either the Hemovac or the 
Jackson-Pratt apparatus has proved adequate for this 
purpose. Do you use either apparatus? What measures 
do you take to prevent lymphocysts? 

In my experience the degree of peritoneal fibrosis is 
directly related to the interval following irradiation. In 
several of our patients this interval was more than 20 
years, and the peritoneum was extremely fibrotic, fri- 
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able, and frayed easily when separated from underly- 


‘ing structures. Do you have the same problem using 


the retroperitoneal approach? 

In view of the apparent circulatory problems ob- 
served in your series, do you now use anticoagulants as 
a routine preventive measure? 

Dr. R. RALPH MARGULIS, West Bloomfield, Michi- 
gan. The procedure has a finite goal to provide infor- 
mation as to the management and prognosis of the 
patient with cancer after irradiation in accordance with 
the involvement or absence of periaortic lymph nodes 
in the spread of the neoplasm. Despite the elegance of 
the operation and the relatively small 3-inch incision, it 
is a tedious and difficult task, to be tackled only by 
experienced oncologists. 

The advent of computerized axial tomography and 
ultrasonography permits some innovation in the field 
of gynecologic oncology. Ultrasound-guided transvag- 
inal, abdominal, or liver needle biopsies have been suc- 
cessfully performed in the past. When the proven 
malignancy was encountered, the management and 
outlook of these patients was altered to accommodate 
for the spread of the gynecological cancer. 

We have been interested in expanding our experi- 
ence with ultrasonography using the computerized | 
axial. tomography. At William Beaumont Hospital, pa- 
tients with advanced stage I, grade III endometrial 
cancer had a CAT scan aas part of their workup. The 
same screening was used, on a case-to-case basis, for 
suspected carcinoma of the ovary; it was also per- 
formed prior to the second-look surgery. It was unfor- 
tunately gratifying to encounter liver lesions to be 
found in stage I, grade III of the endometrial cancer or 
to find large periaortic lymph nodes in an “early” stage 
I, grade III endometrial cancer without myometrial in- 
vasion. Needle biopsies confirmed the malignant 
spread of the endometrial cancer. | 

Of course, it is premature to recommend such a 
workup on a routine basis. Only if many investigators 
would develop expertise and experience, could the 
value of this appr oach be ascertained. At this stage, we 
believe that suspicious areas on the computerized axial 
tomography scan and/or ultrasound should be needle 
biopsied. Only. positive histopathology will prove help- 


ful in the prognosis and management of the malig- 


nancy. Negative findings will then necessitate Dr. . 
Schellhas’s splendid surgical approach for the final 
answer. 

Dr. COLIN B. SCHACK, Omaha, Nebraska. What was 
done with the ureter in those nine cases mentioned, 
both in the presence of the cancer and in those who 
had merely fibrosis? 

Dr. NATHAN H. TOPEK, Houston, Texas. We seem to 
go in circles with our surgical procedures as we do in 
other things in medicine. The development of our ex- 
traperitoneal procedures was obviously worthwhile at a 
time when we had no antibiotics and infection was a 
major problem. Regarding use of the extraperitoneal 
approach as opposed to the transperitoneal approach, 
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certainly we are not able to view certain structures such 
as the colon or rectum, the omentum, and the liver. 
This leads me to question the advantages of using the 
extraperitoneal approach; as opposed to the trans- 
peritoneal. I wonder if we should not place it in the 
same category as the extraperitoneal cesarean section. 

Dr. SCHELLHAS (Closing). To answer Dr. Drukker’s 
questions, the uretereal obstructions were accom- 
panied by hydronephrosis of various degrees in all pa- 
tients. We did not find any radiographic criteria which 
could differentiate between pelvic fibrosis and tumor 
effect. 

The time interval between primary treatment and 
ureteral obstruction due to tumor appeared to depend 
on the virulence of the individual tumor and ranged 
between 6 and 132 months with a mean of 32 months. 
This is exactly the same data that we found for the 
entire group I. The two patients who remained to have 


ureteral obstruction due to fibrosis, and I answer one - 


of the later questions here too, were diagnosed 10 and 
18 months after irradiation. There was no time differ- 
ence between the development of tumor and fibrosis., 

In one of these patients a nephrectomy was per- 
formed. For this nephrectomy I used the extraperito- 
neal approach through an upper ábdominal incision 
previously described which lends itself very well to ne- 
phrectomy. 

In the other patient, we inserted a Gibbons catheter. 
That technique is elegant and very acceptable for the 
management of ureteral obstruction in these patients. 

In most patients who had obstruction of the ureter 
due to tumor; we have done nothing. In one patient, 
reirradiation has reopened one ureter to normal kid- 
ney function. 

The indication to retroperitoneal surgical evaluation 
for tumor recurrence should be made carefully. Those 
patients in whom the natural history of the primary 
tumor suggests recurrence to be unlikely should not be 
surgically explored. This would be true in a patient 
who had been irradiated for a stage IA, grade I adeno- 
carcinoma of the endometrium by external irradiation 
and who had a hysterectomy with no evidence of inva- 
sion of the myometrium or for the patient who has 
received full radiation therapy to the pelvis and a hys- 
terectomy for carcinoma in situ. À number of such 
cases with pelvic fibrosis have been referred to us. 

With regard to the length of the incision, I recall that 
Dr. Ernest Franklin of Atlanta, Georgia, once ques- 
tioned the adequacy of a 3-inch incision for the ex- 
. traperitoneal evaluation of the periaortic nodes; how- 
ever, once he had gained experience in this technique, 
he found a 3-inch incision more than satisfactory. 

Again, the excellence of exposure through a small 
incision is an advantage in extraperitoneal surgery. 
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Regarding the evaluation of the abdominal cavity, we 
always open up the peritoneum once the retroperito- 
neal structures have been exposed we try to visualize as 
much as we can through this incision. If we have en- 
countered tumor before, we change gloves and surgical 
instruments so that we do not spread any of the retro- 
peritoneal tumor into the abdominal cavity. 

Regarding the questions of Dr. Prem, we have pre- 
served the intercostal nerves due to theoretical consid- 
erations, not becduse we had any bad experience. - 

If it happens that the peritoneum is opened during 
the retroperitoneal dissection, we are not unhappy 
about it because we have then identified the plane of 
dissection, and we also can check on the adequacy of 
the anesthesia which is extremely important and very 
difficult to determine if we stay retroperitoneally. We 
do not even try to close the small incision into the peti- 
toneum: We just continue our dissection and then open 


- up along this incision to evaluate the peritoneum. 


It is true that a patient who has been irradiated many 
years ago is more difficult to evaluate than a recently 
irradiated patient. This is especially true if the irradia- 
tion has been less than 6 months. None of the patients 
included in this series was less than 6 months postra- 
diation therapy. Some patients developed pelvic fibrosis 
for unknown reasons. They have received a conserva- 
tive dose of radiation therapy, but have still developed 
severe radiation fibrosis. We dre not sure why these 
patients are so predisposed to this complication. . 

We preserve the deep epigastric vessels because of 
theoretical considerations. I was impressed by one pa- 
tient who underwent an exenteration and then had an 
episode of severe swelling of the legs. This patient was 
also irradiated. She wore a tight girdle. Once the tight 
girdle was removed, the severe swelling of the iegs 
dramatically disappeared. This indicates that the ab- 
dominal wall vascularity is important for the drainage 
of the vessels of the legs. 

Regarding the drainage of lymphatic fluid, we do use 
suction catheters; however, their use depends on the 
degree of pelvic resection. We do not use this approach 
with very limited pelvic exposure, but we are always 
careful to clip or ligate the lymphatic vessels before we 
dissect lymphatics or any tissue, so that there will not be 
any free lymphatic drainage. 

We use prophylactic anticoagulation and are pro- 
ponerits of this method, but we have not used it in all of 
these patients presented. In some patients, throm- 
bophlebitis has developed several months after they 
were surgically explored. 

We do not have any experience in regard to CAT 
scan-guided biopsies. We do not yet have a CAT scan 
available at our medical center. 
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Alternative birthing center: Experience in a teaching 
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The Illinois Masonic Medical Center's (IMMC) experience with an Alternative Birthing Center (ABC), 
estab'ished as an integral part of the conventional obstetric suite, has proved to be a safe and 
efficacious method of providing a true alternative to high technology obstetric care to those carefully 
screened, low-risk patients who elect this form of childbirth experience. However, the high transfer 
rate (23.8%) and substantial cesarean birth rate (9.17%) in this low-risk group of patients do 
demonstrate the necessity for the immediate availability of conventional and high technology 
obstetric facilities, as well. The low incidence of neonatal morbidity demonstrates that the ABC is a 
safe environment for the neonate. Acceptance and utilization of the ABC by consumers and 
professionals is rapidly increasing as it is demonstrated to be a safe alternative to birth in a 
conventional delivery suite or home delivery. (AM. J. OBSTET. GYNECOL. 137:377, 1980.) 


ALTHOUGH THE FIRST contemporary “birthing 
room" was opened in the United States by Dr. Phillip 
Summer at Manchester Memorial Hospital in Far- 
mington, Connecticut in 1964, interest in the Alterna- 
tive Birthing Center (ABC) concept has not been gen- 
erally accepted until the past 5 years. Several recent 
publications have reported on the development of con- 
temporary ABCs,'~* This principle of an in-hospital, 
family-centered birthing program has been established 
in response to several factors influencing the current 
trends in the delivery of obstetric care: the emergence 
of the feminist movement which has championed a 
greater voice for women in the delivery of obstetric 
care, the growing concern of the cost effectiveness of 
high technology obstetrics directed to "normal" labor, 
concern among practicing obstetricians that their pa- 
üents be allowed a greater role in the decision-making 
process for the type and quality of their obstetric expe- 
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rience rather than be locked into rigid rules and regu- 
lations set by hospitals and local and state departments 
of health, and last, but not to be lightly regarded, the 
emerging home delivery movement. 

Quasi-official sanction and encouragement for the 
development of birthing rooms or birthing centers in 
hospitals was given in 1978 by the issuance of a policy 
document developed by an Interprofessional Task 
‘Force on Health Care of Women and Children com- 
posed of representatives of the American College of 
Obstetricians and Gynecologists, the American College 
of Nurse-Midwives, the Nurses’ Association of the 
American College of Obstetricians and Gynecologists, 
the American, Academy of Pediatrics, and the Ameri- 
can Nurses Association. This document, entitled 
"Family-Centered Maternity/Newborn Care in Hospi- 
tals,"* was also endorsed by the American Hospital As- 
sociation. 

A comprehensive ABC was opened at the Illinois 
Masonic Medical Center (IMMO), a 620-bed University 
of Illinois teaching hospital, on March 1, 1978. During 
the l-year period from March 1, 1978 to March 1, 
1979, 218 patients were admitted to the ABC and 166 
patients were delivered in the center. 


Physical facilities: 
In any new project the physical facilities should be 
dictated by the philosophy of the program, and this is 


377 


378 Barton et al. 


. Table I. IMMC ABC flowchart 


Patients referred to: 
1, Obstetric resident clinic 
2. Attending staff obstetricians 
3. CNM 





i 
Nurse clinicians: 
l. Introduce patient to unit 
2. Make sure patient understands policy 
3. See that necessary consent forms are signed 
4. Determine patient preferences 


Private obstetrician’s office for prenatal cere or ABC unit for prenatal 
care by: 
I. Assigned resident physician 
2. CNM 


i 
Required. prenatal classes: 
1. IMMC nurse clinicians anid CNMs, or 
2. Private instructions of patient’s choice (Lamaze, Gamper 
methods, etc.) 


i 
Delivery at the ABC by: 
l. Assigned resident physician 
2. Private attending obstetrician 
3. CNM 


Home visit at 24 hours post-discharge and ABC return visit on fourth 
day postpartum. 


definitely the case in the ABC. Since a major purpose 


of the program is to provide an alternative to conven- . 


tional obstetric care, it is not surprising that the facili- 
ties are decorated to give the appearance of a home. 
Each of the two rooms, separated by the "nursing sta- 
tion," contains a domestic queensize bed, occasional 
furniture, a bean bag chair for optimal comfort and 
utility in labor, and a stereo set for whàtever music the 
family enjoys. When accented by paintings and plants, 


the effectis that of a comfortable bedroom. Adjacent to. 


3 


these rooms is a “living room,” also decorated with 
domestic furniture to complete the atmosphere found 
in the patient’s home. 

The unit is located within the confines of the labor 
and delivery/postpartum unit. As most obstetric units 


were originally constructed for a longer length of pa- 


tient stay, and/or during periods of higher birth rates, 
it is not uncommon to find under-utilized facilities. 
Such was the case at the IMMC, and the three 
postpartum rooms were reassigned to house the birth- 
ing unit: These rooms are at the end of a corridor, 
which made it easy to separate the unit from the re- 
mainder of the postpartum unit. This separation is im- 
portant, not only to meet local health code require- 
ments, but because of the obvious differences in the 
types of services provided and the visiting privileges 
encouraged. 
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Table II. IMMC ABC (March 1, 1978 thru March 1, 
March 1, 1979) 


Total No. of patients registered for ABC 309 

Total No. of patients admitted to ABC 218 70.5 
Total No. of patients delivered in ABC 166. 76.1 
Transfer rate to conventional labor and delivery 52 23.8 
Rate of cesarean sections 20 9.17 


Total No. of patierits transferred to traditional 11 5.0 
postpartum unit after delivery in ABC 


Table III. Parity 


z 


Functional primigravida 136 62.4 
Multigravida 82 37:6 


Table IV. Age 


Patient's age in years | 06 
. Under 20 . 16 En. 
21-25 76 34.7 
26-30 90 41.3 
31-34 | 27 12.4 
Over 35 9 . 4l 


Meeting local codes may be a problem of large mag- 
nitude for several reasons. Most codes were probably 
written and implemented in the "good old days" of 
obstetrics when complete separation of the family was 


` de rigueur and concern for infection was paramount. 


While many codes have been modified to accommodate 
changing patterns of practice, programs that are on the 
cutting edge of practice will challenge many of the 
existing provisions. In the development of the operat- 
ing protocol for the unit, care was given to be certain 
that the intent of all the provisions of the codes were 


. met or could be stoutly defended if they appeared to 


deviate. The IMMC found the professional body advis- 
ing the City of Chicago Department of Health to be 
flexible and encouraging, recommending that the pro- 
tocol developed for the birthing unit be the model for 
the city. 


Staffing | 


Several approaches to the staffing and birthing 
rooms have been utilized around the country. Each was 
implemented on local considerations of the presence or 
absence of an approved residency program in the 
obstetric department, availability of nursing specialists 
and practitioners, desires and requirements of the at- 
tending obstetric physicians, and the costs of profes- 
sional staff vis-a-vis the cost effectiveness and financial - 


[^ 
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Table V. Patients transferred to conventional labor and delivery 






Indications 


Pitocin stimulation 
Vaginal delivery 
Cesarean section 


Dysfunctional labor 


Dysfunctional labor 
cephalpelvic disproportion 
Prolonged spontaneous 
rupture of the membrane 
Prolonged second stage 
Need for anesthesia 


Pitocin stimulation 
Vaginal delivery 
Forceps delivery 
Epidural 

; Vaginal delivery 
Fetal distress 
Cesarean section 
Fetal distress 

Forceps delivery 

Low-lying placenta 
Breech presentation 
Breech presentation 
Increased blood pressure 


Cesarean section 
Medication, forceps 


viability of an ABC unit. More will be directed to the 
latter problems in this article. 

At the IMMC it was decided, for internal staffing 
purposes, to recruit three RNs who had specialized 
training in advanced obstetric nursing. These indi- 
viduals have been given the designation of nurse clini- 
cian in obstetrics. Their duties are exclusively within 
the ABC, and they are administratively responsible to 
the supervisor of obstetrics nursing and the chief of 
staff of the obstetric service. Their responsibilities, es- 
sentially three-fold as outlined in the patient flowchart 
in Table I, are to: 

1. Conduct the orientation and prenatal class for the 
patients. 

2. Follow the patient in labor upon that individual's 
admission to the ABC unit. It is emphasized that the 
nurse clinician is responsible for her patient during the 
entire time, of labor and during the immediate post- 
partum period. Mother and newborn may be dis- 
charged as early as 6 hours and as late as 24 hours 
postpartum. If a longer stay is desired, the mother and 
newborn are transferred to the conventional post- 
partum unit. Traditional 8-hour rotations are not 
utilized. l 

3. Make home visits at 24 hours post-discharge and 
see the patient again in the ABC unit on the fourth 
postpartum day to ascertain maternal and -newborn 
well-being and health, the collection of phenylketo- 
nuria samples, etc. 

The professional prenatal care and delivery can be 
provided in three ways according to the patient's pref- 
erence: 

l. Private obstetrician/attending staff: The total care 
and delivery may be provided by the patient's private 
attending obstetrician if that obstetrician has agreed to 


"A | % of total 
. Outcomes No. admissions 


Electronic monitoring 
Electronic monitoring 


Normal spontaneous vaginal delivery 
Spontaneous vaginal delivery 








% of 
total transfers 

5 2.9 9.6 
15 . 6.9. 28.8 
11 5.0 21.2 
6 2.8 11.5 
4 1.8 VW 
6 2.8 11.5 
l 0.4 1.9 
l 0.4 1.9 
l 0.4 1.9 
l 0.4 1.9 
] 0.4 1.9 


Table VI. Utilization of IV fluids 


5 


None 134 80.7 
DLR 39 19.2 


abide by the policies, procedures, and protocols of the 
ABC. If an inquiring patient does not have an obstetri- 
cian on the staff of the IMMC and she desires one, she 
will be provided with a list of obstetricians from the 
IMMC staff who have agreed to accept such patients. 
. 2. The obstetrics resident physician staff: Every at- 
tempt has been made to incorporate the concepts and 
practices of the ABC into the resident and medical stu- 
dent teaching programs. Patients in the conventional - 
obstetrics clinic who express a desire and are suitable 
candidates for delivery in the ABC are seen by one 
assigned resident in the ABC clinic throughout their 
prenatal course and are then delivered by that resident. 
Medical student participation is encouraged at all 
levels. | 
3. Nurse practitioner/certified nurse-midwife (CNM): 
Illinois state medical and nursing statutes make no 
provision for the employment and utilization of CNMs. 
However, the governor’s Board of Opinion has stated 
that they may practice as medical nursing specialists in 
their field of expertise as provided for in the Illinois 
Nursing Practice Act.® 
Two obstetric CNMs are employed by and institu- 
tionally based at the IMMC ABC. The CNM assumes 
responsibility for prenatal care and the prerequisite 
childbirth preparation classes in conjunction with the 
nurse clinicians and is responsible for managing the 
normal labor and delivery of those patients in the ABC 
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Table VII. Utilization of analgesia 


None 122 73.5 
Nisentil l 33 ; 19.9 
Demerol l il 6.6 





Table VIII. Condition of perineum 


DE 


Intact 62 37.3 
First-degree laceration requiring repair 34 | 20.5 
Midline episiotomy 56 33.7 
Second-degree laceration with episiotomy — 10 6.0 
Third-degree laceration with episiotomy 3 | L8 
Fourth-degree laceration with episiotomy ` 1 0.6 





Table IX. Neonates readmitted 


«T 


` Indications: 


Hyperbilirubinemia (total) 15 9.0 
Phototherapy ll 6.6 
Phototherapy and exchange transfusion 4 d 

Sepsis - l 06 

Failure to thrive _ .l 06 


who have elected this option of care. It is empbasized, 
however, that the CNM functions within the supervi- 
sion of a certified obstetrician and gynecologist at all 
times and is only permitted to provide care for com- 
pletely normal and uncomplicated obstetric conditions. 


Selection and screening of patients 


Hopefully, it is understood that only those women 
who (1) have had no significant history of complications 
with past pregnancies, (2) encounter no complications 
or deviations from normal parameters during their 
prenatal course, or (3) are anticipated to have a normal, 
full-term, spontaneous vaginal delivery would be can- 
didates for delivery in the ABC. In addition, the at- 
tending practitioner has the discretion of determining 


if subtle psychologic or social factors should prevent a ` 


patient from electing delivery in the ABC. 


The patient must also agree that if any conditions 


arise during the course of her labor which, in the opin- 
ion of her attendant, would jeopardize either her or 
her unborn infant, she will be transferred to the tradi- 
tional obstetric unit for appropriate care. 


Maternal outcomes 


In the 12-month period from March 1, 1978 to 
March 1, 1979, 218 patients were admitted to the ABC. 
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Fifty-two (23.8%) of these carefully screened, low-risk 
patients developed conditions necessitating their trars- 
fer to the conventional labor and delivery suite. The 
cesarean rate among this population was surprisingly 
high (9.17%). In addition to the 52 intrapartum trans- 
fers, 11 patients (5.0%) were transferred to the post- 
partum unit because éarly discharge was not desirable 
(Table II). . 

The high percentage of functional primigravidas was 
probably a contributing factor to the rate of transfer to 
the conventional labor and delivery suite and the inci- 
dence of cesarean sections (Table II). 

The patients choosing the ABC appear to be in tae 
2] to 30 years of age range (Table IV). 

The maternal transfer rate to the conventional labor 
and delivery suite was 23.8%. The primary causes of 
those transfers include dysfunctional labor patterns, 
prolonged spontaneous rupture of membranes, fezal 
distress, need for' anesthesia, and prolonged second 
stage of labor. Of the 52 pauents who were transferred, 
20 needed cesarean sections because of fetal distress, 
breech presentation, and cephalopelvic disproportion 
(Table V). 

Intravenous (IV) fluids were not started routinely on 
patients admitted to the ABC. Patients are encouraged 
to hydrate orally during early labor, and the majority 


,do not need IV fluids. If a patient does demonstrate 


evidence of dehydration or ketonuria, D;LR is started 
using an angiocatheter (Table VI). 

Because the philosophy of the ABC encourages fam- 
ily preparation and participation in the birth experi- 
ence, all couples participate in prenatal classes to learn 
breathing and relaxation techniques. With this prep- 
aration and the support from the nurse clinicians, the 
CNMs, and the physicians, minimal amounts of anal- 
gesia are needed. The analgesics utilized are Nisentil 
and Demerol. A request for anesthesia such as an 
epidural would necessitate transfer of the patient to the 
conventional labor and delivery suite (Table VII). 

'Episiotomies are not done routinely in the ABC. ?a- 
tients are coached as the head crowns and delivers to 
minimize the need for an episiotomy. If a midline 
episiotomy or laceration repair becomes necessary, the 
repair is done while the patient remains in the A3C 
(Table VIII). 

The major neonatal problem requiring readmission 
of the infant to the newborn nursery is hyperbilirubin- 
emia. Factors such as the high incidence of breastfe2d- 
ing (97%), delayed cord clamping, and more astute ob- 


- servation of the neonate by the nurse clinician on the 


home visit are contributing to the incidence of hyper- 
bilirubinemia (Table IX). 
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Discussion Ó 


. DR. THOMAS F. PURDON, Colorado Springs, Col- 
orado. The specialty of obstetrics and gynecology has 
been feeling the pressures.from consümer groups in 
recent years which have been pressing for more natural 
and humanistic approaches to medical care and de- 
manding an active role in health'care matters. Some of 
the resulting changes have been good, particularly in 
the area of obstetrics. In the past decade, we have seen 
the general acceptance of the father in the labor and 
delivery rooms as a valuable member of the birthing 
team. Approximately 18 months ago, the Inter-Profes- 
sional Task Force, including the American College of 
Obstetricians and Gynecologists, affirmed the concept 
of family-centered obstetrics. We have now entered 
into a new era. Due in part to increasing demands for 
home deliveries, and also in part to favorable experi- 
ences with family-centered obstetric concepts, these 
ABGs are rapidly appearing across the country. Some 
are being established in hospitals with existing tradi- 
tional labor and delivery units, both private and teach- 
ing, and some are being established as freestanding 
units. 


The experiences with an ABC unit reported by Dr. ` 


Barton and associates, as related to a traditional teach- 
ing service in* obstetrics, are very important to the 
evolution of family-centered maternity care. Students 
and residents alike need to be exposed to the concept 
of family-centered obstetrics, as they surely will come in 


contact with this in practice. I feel strongly that the ' 


resident of today needs this valuable exposure; there- 
fore, I was disappointed that the authors failed to give 
us a breakdown of the numbers of deliveries by the 
three staff categories. Also, the authors did not report 
any feedback regarding experiences, either positive or 
negative, by the house staff or students. 

Our experience in a private community hospital is 
not unlike that reported in this paper. In June of 1978, 
the first ABC in Colorado Springs, Colorado, was 
opened at St. Francis Hospital, immediately adjacent to 
the labor and delivery suite. Since the opening of that 
unit, two other hospitals (one city owned and one pri- 
vate) have aiso established units. A fourth hospital, os- 
teopathic, is considering a similar unit. St. Francis 
Hospital is a 190-bed acute-care general hospital cur- 
rently with level I obstetric designation. Because of in- 
creasing numbers of deliveries, both in the ABC unit 
and in general, a second unit was opened at St. Francis 
in June of this year. 
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4. Interprofessional Task Force on Health Care of Women 
and Children: Family-centered maternity/newborn care in 
hospitals, Chicago, American College of Obstetricians and 

» Gynecologists, 1978. 

5. Statement from the Board of Opinions on Professional 
Nursing, Concerning the Practice of Nurse-Midwifery in 
the State of Illinois, March 21, 1978. 


From June, 1978 through July, 1979, 966 deliveries 
took place at the hospital. One hundred three de- 
liveries (nearly 1196) took place in the ABC unit. Of the 
103 deliveries, 27 were to primiparas, and 76 were to 
multiparas. Approximately 166 patients had requested 
to deliver in the unit. Sixty-three of these patients were 
unable to do so for a variety of reasons, 35 of them 
having been excluded by pre-established criteria in- 
cluding the various high-risk factors. In addition to the 
expected occurrences of pregnancy-induced hyper- 
tension, multiple pregnancy, breech presentation, 
premature labor, etc., 22 patients were unable to use 
the unit because it was already occupied. Five patients 
were not allowed to enter the unit by two uncoopera- 
tive physicians, and one patient delivered at home 
electively. Of those who had planned to use the unit, 
our unsuccessful or “washout” rate 1s 38% as compared 
to. the 47% unable to use the unit at the IMMC unit. 
These are significant rates which home delivery advo- 
cates would choose to ignore. 

In the group of 103 patients actually delivering in 
the unit at St. Francis Hospital, the occurrence of sig- 
nificant ,complication was low; two patients sustained 


postpartum hemorrhage, two had shoulder dystocia, 


and forceps delivery was conducted in the birthing unit 
in five cases. Newborn complications were also encoun- 
tered in remarkably similar distribution including: six 
instances of newborn jaundice, four newborns who de- 
veloped some form of respiratory distress, two patients 
had temperature lability, and one infant who was born 
with congenital heart disease. 

Dismissal data reflect the success of the concept with 
7895 of mothers and infants going home at the end of 
the planned 24-hour period. Follow-up home visit by 
nurses was accomplished 24 hours later with 10096 of 
patients. Also, all patients returned in 3 to 5 days for a 
recheck and the required newborn blood screening 
tests. Of the 22% of the patients transferring to the 
maternity floor, 13 were for newborn reasons and nine 
because of the mothers' desire to remain in the hospital 
longer. 

It is my opinion that a well planned and managed 
ABC unit is truly a successful and safe alternative to 
traditional obstetric delivery. As the voices of home de- 
livery fanatics clamor more loudly across the nation, I 
suggest it is time that we speak up in defense of mod- 
ern, physician-supervised obstetrics, pointing out the 
recent advances in humanistic family-centered obstet- 
rics. Also, the reduction in the United States perinatal 
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mortality rate to án all time low in 1977 has not re- 
ceived the appropriate widespread publicity it de- 
serves. Finally, I should like to ask Dr. Barton to com- 
ment on the teaching experiences gained in their unit 
and whether he has a breakdown on how many de- 
liveries were done by each category of the staff. 

Dr. JOHN B. CoPPEs, Tulsa, Oklahoma. During the 
past 5 years, there has been a growing concern among 
patients about the methods used for routine obstetric 
deliveries. This has caused the criticism of certain “sac- 
red cows” within obstetric practices. Chief among these 
practices are the labor and delivery procedures. Mod- 
ifications of these procedures have been encouraged by 
various groups. 

One such alteration of the normal T is the 
development of ABCs. The purpose of these units is to 
de-emphasize the technical aspects of obstetrics and to 
emphasize the personal nature of obstetric care. The 
most radical alteration is the removal of the delivery 
from the hospital. This is a potentially dangerous trend 
that must be éffectively countered with care and con- 
cern for our patients' total health needs. 

Anthropologists have studied the reasons for the in- 
creasing desire for home deliveries. Some believe that 
home deliveries are an accommodation response to a 
type of culture shock:' Culture shock occurs as a result 
of the stress of an unfamiliar environment when usual 
coping mechanisms are not successful. The hospital 
often presents many rules, regulations, customs, and 
rituals that act as stressors. According to this theory, 
women respond in a fashion that will reduce the stres- 
sors. To remove the stress, two distinct solutions are 
possible: (1) refrain from situations where stress is 
present or (2) modify the situation to alleviate the stress 
that the woman and her family experience. 

Within the initial section of the paper, the authors 
deal with the administrative problems of establishing 
an ABC. Little discussion is presented concerning the 
problems of breaking down barriers that make change 
so difficult. I would image that this was not a totally 
smooth transition for the authors. From our own ex- 
perience in a teaching hospital that is county sup- 
ported, we can confirm the resistance to change that is 
present within an organization. 

I would stress the importance of working within the 
structure:to make changes. We have been involved in a 
situation where an individual attempted to bring about 
the desired changes by using outside activist groups to 
prod the administration into changing. This only served 
to antagonize the administration, making change all but 
impossible. 

The authors realized the problem of staffing an ABC 
and recruited special nurses. Nurses who regularly 
work in labor and delivery are often resentful of having 
to work in a different fashion. Frequently, it is some of 
these nurses who are tied to traditions and are the most 
resistant to change. 
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While I agree that the ABC is an excellent concept, 


- this paper raised more questions than it answered. 


The authors stated that they intended to discuss the 
costs and cost-effectiveness of an ABC. This issue is 
extremely important in persuading administrators to 
make changes in the status quo. It becomes doubly im- 


portant in teaching hospitals where the patients are 


frequently unable to pay for their care. I had hoped 
that this would be in the paper. 

The authors stated the selection of patients would 
include those that were "anticipated to have a normal, 
full-term, spontaneous vaginal delivery." How was this 
anticipated? 

The authors indicated that they felt the cesarean 
section rate of 9.2% was high. How did it compare with 
the cesarean section rate in low-risk patients delivered 
in the hospital, but not in the ABC? What was the rate 
among all patients? - 

The authors stated that the high percentage of func- 
tional primigravidas was the reason for high rate of 
transfer to the conventional labor unit; however, they 
do not present the percentage of those transferred who 
were functional primigravidas. Did they indeed make 
up a significant portion of patients transferred? 

Fetal distress was given as one reason for transfer- 
ring a patient out of the ABC. How was fetal distress 
defined? What was the outcome of these pregnancies? 

Were there any difficulties with treatment of post- 
partum hemorrhage when IV fluids were not admin- 
istered? 

How did the Apgar ratings or other measures of 


. fetal/newborn morbidity differ among the patients de- 


livered with the ABC, those transferred out, and other 
patients who did not elect to use the ABC? 

Finally, I concur with the authors that obstetric de- 
livery is not a totally predictable event and is fraught 
with complications. We must inform the public of the 
potential dangers of delivery, but we must be as willing 
to meet our patients’ emotional needs by modifying 
ironclad, useless traditions as we are to employ techno- 
logical wonders to meet their physical needs. 
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DR. GEORGE M. RYAN, Memphis, Tennessee. I think 
this presentation very clearly represents the respon- 
siveness of our profession. We have been accused by 
the. more strident voices of being totally unresponsive 
to the legitimate aspirations of the population. I think 
that when you have gone through 20 years of obstetri- 
cal practice, as I have, you know that this is out and out 
untruth. | 

This group does respond. Nevertheless, it is not like 
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tu 


Volume 137 
Number 3 


lemmings running to the sea. It responds intelligently, 
by incremental steps, and tries to always assure the 
quality of the care we are giving. 

This paper is basically a report of care in ABC units. 
These units are extremely valuable to us in teaching 
centers where a variety of individuals, particularly the 
medical students, the family practice residents, and the 
rotating interns who come through the obstetrical ser- 
vice are taught. They are there for quite a short time. 
We believe, in line with our own policies, that these 
individuals basically need to learn how to manage the 
low-risk pregnant patient and to seek consultation 
when that patient is no longer low-risk. It seems to me 
that these units would be extremely valuable teaching 
settings for doing just that. I wonder if Dr. Barton 
could comment on their experience with this. 

Dr. ROBERT J. SOKOL, Cleveland, Ohio. In the con- 
text of this paper, it is worth commenting on our expe- 
rience with such births at Cleveland Metropolitan Gen- 
eral, a county hospital, primarily serving a high-risk, 
medically indigent patient population. We set up an 
ABC within our labor and delivery suite about 2 years 
ago. With approximately 10% of our 3,000 deliveries 
per year occurring in this environment, it has been 
possible to develop considerable experience. 

In beginning to develop the concept for this unit, we 
found it valuable to involve the individuals responsible 
for the day-to-day operation of the labor and delivery 
suite. With support from the nursing personnel, a 
home-like delivery environment staffed by the regular 
labor and delivery nurses, nurse-midwives, medical 
students, residents, and attending physicians was de- 
veloped. The physical plant includes a wall mural, rock- 
ing chair, dresser, lamps, and other “homey” touches. 
More important, though, is the location of the unit 
within an environment in which intensive maternal- 
fetal observation and care are feasible, if necessary. 

A few years ago, we presented a study of perinatal 
risk scoring in which the data indicated that it is often 
difficult or impossible to identify patients who will de- 
velop problems during labor, prior to that time.’ We 
have heard this theme again today. Continuing to ob- 


serve this difficulty in predicting which patient may - 


develop intrapartum complications, we have, of neces- 
sity, integrated our concepts of high-risk pregnancy 
care and home-like birth. We have found that the 
home-like delivery environment is. not incompatible 
with intensive intrapartum care. For example, we are 
performing electronic fetal monitoring and even fetal 
scalp blood sampling, when necessary, for selected pa- 
tients in our home-like labor room. If major complica- 
tions do not supervene, even patients at very high risk 
may deliver in the hoine-like environment. i 

Thus, there appears to be a middle ground. High- 
risk pregnancy care and sensitive, humane obstetric 
care in the home-like environment are not mutually 
exclusive. 
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Dr. DAVID M. BARTON, Boise, Idaho. I must admit 
to a little family nepotism, but Dr. John Barton did 
serve as a consultant to the development of our ABC 
within the setting of a private hospital i in Boise, Idaho. 

We experienced in its initial activity an 18.8% trans- 
fer rate and a cesarean section rate of 5:496. 

In addition, I have heard commerits about the resis- 
tance factors to the development of such centers and 
concern has been expressed about choosing the home- 
birth environment. 

I would like to report that a study was conducted in 
Idaho oh out-of-hospital births in 1977. A ques- 
tionnaire was sent to some of these people, and the 
number one reason for choosing home delivery was 
some aspect of dissatisfaction with the hospital care 
setting (not necessarily the obstetrician). 

The second reason expressed in that questionnaire 
was a financial aspect of their desire to deliver out of 
the hospital, so I think comments about the cost and 
cost-effectiveness ratio would be pertinent. 

DR. BARTON (Closirig). In the scope of this paper, we 
obviously had to select. those points that we thought 
were most important at present in the development of 
ABCs. . 

I had avoided mentioning the cost-effectiveness of 
the unit because, as some of you may know, when we 
developed this unit, we were immediately besieged by 
the national media to emphasize the cost-effectiveness; 
that was not the purpose of the establishment of the 
unit. , 

We were reported in Time Magazine and the Wall 
Street Journal. After having spent much time trying to 
get the idea across that this unit was developed by con- 
cerned obstetricians in response toa growing consumer 
need, the only thing that really came out in those arti- 
cles was that, “It was cheaper.” 

This was certainly a welcome byproduct of the unit, 
but it was not the purpose of establishing the ABC in 
this teaching service. However, I can give you some 
figures that we have developed. 

The average length of stay in our conventional post- 
partum, noncomplicated obstetrics unit is 2.4 days. I 
believe we have to differentiate between costs and 
charges when we try to analyze the unit’s effectiveness, 
so I will just emphasize the direct charges to the 
patients. 

The direct charges to the patients for a conventional 
2.4- -day stay (exclusive of physician fee) at our institu- 
tion is $1,024. The total charges for delivery in the 
ABC is $660. These are the direct charges which the 
patient incurs, or which a third party payor incurs, so 


iS 


384 Barton et al. 


there is very substantial savings in direct patient 
charges. 
If you extrapolated that over the 400 teaching hospi- 


tals in this country alone, the annual savings to the | 


medical care economy would be somewhere in the 
neighborhood of 200 million dollars. 

While cost and cost-effectiveness are certainly impor- 
tant issues, I believe that we as professionals and educa- 
tors should address ourselves to the need for the pa- 
tient and for our teaching services. Let the hospital 
administrators gloat over these figures. 

In response to the question about the unexpectedly 
high cesarean section rate that we experienced in this 
"supposedly normal" group of patients or those who 
we expected to be normal term spontaneous vaginal 
deliveries, our over-all section rate in the conventional 
labor and delivery suite for this period was 15.8%. 

We had almost anticipated a significant section rate 
in this area due to our experience with a normal CNM 


obstetric experience and a relationship that we had - 


through a federal grant with the Chicago Board of 
Health. We had staffed the neighborhood clinics on the 
north side of Chicago and served as the tertiary care, 
backup to these clinics. 

We identified patients in these neighborhoods: as 
being normal and expected normal full-time vaginal 
deliveries; over a period of 3 years, this cohort had a 
section rate of close to 6%. It was not surprising to us 
that we saw a significant cesarean section rate in this 
group, particularly when you consider the high num- 
ber of functional prima gravidas and the age groups in 
which they fell. 

One question about the staffing: patterns and the 
proximity of the ABC to the conventional labor and 
delivery rooms, as well as the idea of whether it was 
important to be within the confines of conventional 
labor and delivery. Certainly, that is one way to ap- 
proach these programs. 

However, we felt just the opposite. The more intro- 
duction of high technology into the ABCs, and the 
trickle in of IV fluids and field monitors and outlet 
forceps, rather defeated the purpose the ABC was 
constructed for. We would rather opt for the full trans- 
fer of the patient to a conventional labor and delivery 


suite, rather than make instantaneous decisions as to - 


who would be allowed to stay under varying forms.of 
high technology obstetrics. 
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With regard to the question concerning the post- 
partum hemorrhage without those who received IV 
fluids, we did not experience that complication. 

The question concerning the teaching of future gen- 
erations of obstetricians in home-like deliveries and 
ABCs is an interesting one. Much time and thought was 
given to how we could incorporate the resident teach- 
ing program into the ABC. We were fortunate to have 
the CNMs for patients seeking that form of obstetric 
care. | 

We had initially felt that we could not make de- 
partmental policy requirements that the residents ex- 
perience a specifically required number of ABC de- 
liveries or that we should design fornial rotations into 
which they were to serve in the ABCs. Again, this 
would defeat the concept of the patient's selection of 
her attendant. 

What we decided to do instead was allow the resi- 
dents to select those patients to which they had formed 
a relationship in their conventional resident teaching 
clinics, and having transferred those patients to the 
ABC, follow these patients on their own time and not 
on a regular rotation through the time to which they 
delivered. Our call schedules being what they are, the 
resident on call was not, necessarily the one who may 
have been following a patient due to deliver in the 
ABC; however, the resident staff responded beauti- 
fully in coming to that patient despite whether or not 
the patient went into labor when they were on the call 
rotation. . 

In response to Dr. Ryan's comments about residents 
serving as consultants, there was a very welcome result. 
There was initial skepticism on the part of the residents 
that perhaps some deliveries would be taken away from 
them. The ABC proved to serve as a perfect avenue for 
them to become familiar with the consultant patterns 
which they will experience when they get into practice. 

They now serve through the residency program, 
working up through the chief residents to the staff at- 
tending on service. This is an excellent way for them to 
come in and serve as the primary consultant to some- 
one who is handling a normal delivery, which suddenly 
develops a problem. Such a situation may be something 
a little bit more than they have experienced before, and 
I think that most of the resident staff now looks upon 


-` this program and their relationships with the CNMs as 


an excellent part of their training program. 
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This paper provides an abbreviated review of developments related to Haemophilus vaginalis 
vaginitis since its original description a quarter of a century ago. My intervening years of interest 
and research in the field of vulvovaginal infections have served to further confirm the originally 
published concepts regarding this. highly prevalent, precisely defined, readily recognizable, and 
aesthetically objectionable vaginal disease. An occasional investigator still questions the 
pathogenicity of the causative short gram-negative bacillus. The only remaining major controversy, 
however, concerns the taxonomic position of the organism. The evidence is that it belongs neither 
to the genus Haemophilus nor to the genus Corynebacterium. (AM. J. OBsTET. GYNECOL. 


137:385, 1980.) 


TwENTY-FIVE YEARS AGO Dukes and I! presented 
the Central Association of Obstetricians and Gynecol- 
ogists with the clinical and laboratory features of a 
previously undescribed specific vaginal infection. A 
short time prior to this, we had submitted a brief pre- 


‘liminary report.* We proposed the name Haemophilus 


vaginalis for the causative bacterium and claimed it to 
be the etiologic agent in most cases of so-called 
nonspecific vaginitis. Before this, species of “Hae- 
mophilus” had been isolated from the lower genital 
tract bv a number of investigators," but none had 
associated the organism with vaginitis, leukorrhea, or 
any defined clinical entity. 


Clinical features 


The unaltered statement communicated by us hun- 
dreds of times during the past 25 years has been: "Any 
woman whose ovarian activity is normal and who has a 
gray, homogenous, odorous vaginal discharge with a 
pH 5.0 to 5.5 that yields no trichomonads most likely 


has Haemophilus vaginalis vaginitis.” In addition to these ' 
clinical features, minimal frothiness of the associated 
. vaginal discharge is observed in 10% to 15% of the 


patients. Detailed descriptions of the clinical charac- 
teristics of the disease are available.9 ? 
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Perhaps fewer than half the women with the infec- 
tion volunteer complaints of discharge and odor. Upon 
direct questioning, however, the majority admit their 
presence, while others comment on the necessity of 
frequent douches for cleanliness and hygienic reasons. 
Patients who are unaware of the infection or who ac- 
cept it as the normal status usually appreciate the 
favorable changes that follow its cure. The associated 
odor 1s considered the most disagreeable symptom, and 
the man's awareness that his infected sexual partner 
has this problem is not an infrequent cause for sexual 
discord. 

The responsible agent, being a surface parasite, does 
not provoke irritative clinical signs, histologic changes,” 
or an outpouring of pus. It is the aesthetic features of 


the disease that are of concern to patients. Since there 


are seldom any associated inflammatory changes, the 
validity of calling the infection a "vaginitis" is not an 
illogical question. We feel, however, that the term is 
sufficiently broad to include infections that give rise to 
an abnormal vaginal discharge and other disagreeable 
aesthetic features. Without question, H. vaginalis vagi- 


- nitis is the most benign of the three common vaginal 


infections: candidiasis, trichomoniasis, and H. vaginalis 
vaginitis. 


Laboratory features 


Detailed descriptions of the laboratory features of 
this disease are available elsewhere.979 As described in 
our original report,' a reliable and rapid laboratory test 
for the disease is provided by the appearance of vaginal 
epithelial cells in a saline wet mount. Many of these 
cells display a characteristic stipled or granulated ap- 
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pearance which we have referred to as “clue cells.” 
Their appearance is incident to adherent and uni- 
formly spaced H. vaginalis parasitizing the cells. Pro- 
ficiency in recognizing clue cells is easily acquired with 
practice. An accuracy rate of 90% is not unusual. Pus 
cells are few, and lactobacilli are rarely. detected. A 
large number of pus cells associated with H. vaginalis 
vaginitis suggests a concurrent vaginitis or an associ- 
ated cervicitis. 

"The most striking feature of the gram-stairied smear 
is the morphologically characteristic small gram- 
negative bacillus predominating all fields of the slide, 
usually in a ratio exceeding 100:1 of other bacteria. 
Dunkelberg"® examined 300 numbered gram-stained 
smears and correctly identified H. vaginalis on the 132 
taken from patients with proved H. vaginalis infection. 
However, he erroneously diagnosed H. vaginalis vagi- 
nitis on 15 other slides. Delaha and associates! had 
almost the same experience; they correctly identified 
H. vaginalis on 97.5% of'gram-stained smears but made 
a 15% error on overcall. 

As first demonstrated by Redmond and Kotcher,” 
the bacillus stains specifically with fluorescent an- 
tibodies prepared from the serum of immunized rab- 
bits. We have found this method to be highly accurate. 
Unfortunately, the diagnostic serum is not commer- 
cially available. 

Several excellent culture media for the isolation of 
the bacillus have been employed. As a transport 
medium, we have found Casman's broth with 596 rabbit 
serum highly satisfactory, and for primary isolations we 
still use Casman's blood agar with 596 defibrinated 
rabbit blood. The colonies on this medium are charac- 
teristic but minute and difficult to see with the naked 
eye. Oblique lighting and a dissecting microscope are 
helpful. Dunkelberg?? prefers a medium which he de- 
veloped and calls PSD (peptone-starch-dextrose). The 
colonizing morphology with this medium is different 
from that on Casman’s blood agar plates. Greenwood 
and associates!“ developed a medium utilizing human 
blood which they call “vaginalis agar.” Their experi- 
ence suggests that this medium has a distinct advantage 
over most others in use. The organism, being a faculta- 
tive anaerobe, grows best in an atmosphere of reduced 
oxygen and increased carbon dioxide as is furnished by 
_a candle jar. For practical purposes, the need for cul- 
tures is obviated by a careful correlation between elini- 
cal and microscopic findings. . 


Pathogenicity 


Since 1955, scores of reports on H. vaginalis infection 
“have been published. Most are corroborative although 
a few are dissentient. An occasional investigator! !5 has 


* 


features of the disease. 
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been unable to culturally isolate the organism and may 


' thus question its actual existence. Most dissentient in- 


vestigators!" ?! have been able to routinely isolate H. 
vaginalis but, upon implementation of their particular 
protocols and criteria, were unable to assign a patho- 
genic role to it. Of some interest is the author? who 
evidences no knowledge whatsoever of the established 
clinical features of the disease but who applies instead 
his personally conjured ideas of what they should con- 
sist. Such an investigator is apt to use irritative signs 
and symptoms, as occur with acute trichomoniasis or 
candidiasis, as the clinical criteria for determining the 
presence or absence of vaginal infection despite the 
fact that in all of our communications we have precisely 
described and stressed the nonirritative features of H. 
vaginalis vaginitis. Of further interest is the author!? 
who makes no mention whatsoever of the clinical 
criteria employed during the attempts to make the cor- 
relations with laboratory findings. Also, one group of 
investigators?! rejected H. vaginalis as a pathogen be- 
cause of the group's frequent pecoveny from college 
women claiming “sexual 1 inexperience” in a “confiden- 
tial questionnaire.” | 

Perhaps an observation of significance is that most 
dissentient authors are not gynecologists and had no 
personal contact with the patients investigated. Gyne- 
cologist investigators using orthodox protocols and es- 
tablished criteria evidence little difficulty in recognizing 
and correlating the objective, aesthetic, and ODIO 

Now for the good news—the vast majority of inves- 
tigators'' ??74* who have published on the subject ex- 


press few disagreements with the original concepts first 


published in 1955.' The references here include only a 
portion of the corroborative reports. Confirmatory pa- 
pers come from most of the medically developed coun- 
tries and from all corners of the world. 

The following represents but a few of the facts offer- 
ing proof that H. vaginalis is a pathogen and that it does 
provoke a uniform clinical pattern of vaginal disease. 

l. H. vaginalis is the predominant organism in the 
vaginas of patients with the described clinical entity, 
and recovery of pure cultures is not infrequent. 

2. H. vaginalis is the only bacterium consistently iso- 
lated from the vaginas of such patients. 

3. H. vaginalis is rarely isolated from patients who 
show no clinical evidence of the infection. 

4. The clinical and laboratory findings disappear 
abruptly upon eradication of H. vaginalis from the pa- 
tient and return with reinfection. 

5. Most normal women will develop the classic dis- 
ease when inoculated with material from an infected. 
vagina.’ 
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6. The disease is easily established in normal women 
from pure cultures of H. vaginalis when the inoculum is 
taken at the optimal period of logarithmic growth.* 

Pfeifer and associates?? and Chen and associates, 
working in the same institution, have hvpothesized that 
anaerobic bacteria may act in symbiosis with H. vagi- 
nalis to induce the clinical pattern of nonspecific vagi- 
nitis. For several reasons, we feel this to be a vulnerable 
thesis notwithstanding the fact that various opportun- 
istic vaginal bacteria are capable of altering, to varying 
degrees, the clinical features of most infectious vul- 
vovaginitides, e.g., trichomoniasis. Until specific an- 
aerobic bacteria are implicated and convincing cor- 
roborative evidence furnished, it must be assumed that 
H. vaginalis is the primary, if not the sole, etiologic 
agent of the described disease. 


Sexually transmitted disease (STD) 


H. vaginalis vaginitis is a venereal disease. Of all the 
sexually transmitted diseases which are clinically man- 
ifested, it is the most prevalent and one of the most 
contagious. The following are only a few of the many 
reasons proving this case: H. vaginalis can be isolated 
from most sexual consorts of infected women even 
though men rarely, if ever, have clinical evidence of the 
disease. Gardner and Dukes? recovered the organism 
from 91% of husbands of infected wives; De la Fuente 
and co-workers, from 77%; and Pfeifer and associ- 
ates,?? from 7996. Most women whose sexual consorts 
remain untreated become reinfected. H. vaginalis is es- 
sentially nonexistent in premenarchal children. Kum- 
mel?! found no organisms in 65 children tested. Virgi- 
nal women rarely yield H. vaginalis. The infection is 
frequently associated with other STD. Josey and 


Lambe* consider this a highly significant observation. 


Population groups known to be sexually promiscuous 
have a high prevalence of the infection.” 


Other sites of infection 


Several investigators!" 99 * have related various 
conditions such as purperal morbidity and septicemia, 
postaborta] infection, and septicemia in newborn in- 
fants to H. vaginalis. We have recovered pure cul- 
tures of H. vaginalis from posthysterectomy abdominal 
wounds which were showing gaseous crepitation in the 
tissues about the incision. We have also obtained a pure 
culture of H. vaginalis at the time of cesarean section 
when gas bubbles were present between the chorion 


and uterine wall. Even though the organism may be - 


capable of several types of low-grade infection, aside 
from the vagina, they must rarely be fatal. The full 
significance of upper genital and extragenital in- 
fections is yet to be determined. 
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Taxonomic controversy 


The only remaining major controvery surrounding 
this clearly defined infection has to do with the 
taxonomic position of the causative agent. 

After proposal of the name Haemophilus vaginalis in 

1955,! it was widely accepted and remained unques- 
tioned until 1961, when LaPage? demonstrated that 
neither X nor V factors were essential for its growth 
and suggested that H. vaginalis might belong in the 
genus Corynebacterium. In the same year, Dukes and 
Gardner* reported these factors as stimulatory but not 
essential in some media. 
. In 1963, Zinnemann and Turner," according to 
their methods, concluded that H. vaginalis was gram 
positive, probably a Corynebacterium, and proposed the 
specific name Corynebacterium vaginale. 

In 1969, Dunkelberg and McVeigh?? added further 
evidence that the organism is not of the genus 
Haemophilus and endorsed the name Corynebacterium 
vaginale. The newly proposed name was widely pub- 
licized in several reports by Dunkelberg and his various 
co-workers,?-9? and as a consequence, after 1970, 


many authors used the new nomenclature despite the 


accumulating evidence that the organism was not a 
Corynebacterium. Opponents to the new generic name 
include many microbiologists such as Golberg and 
Washington** and Greenwood and Pickett.** Bergey's 
Manual of Determinative Bacteriology (edition 8) carries 
the organism under the name Haemophilus vaginalis 
with the following comment, “It has been suggested 
that this species belongs to Corynebacterium, but this is 
unlikely . . ..” The following are only a few of the many 
reasons against classifying the organism as a Corynebac- 
terium: | 

1. Corynebacteria are catalase positive; H. vaginalis is 
catalase negative. 

2. Corynebacteria have arabinose in the cell wall; H. 
vaginalis does not. 

' 3. Corynebacteria are gram positive; H. vaginalis is 
gram negative. 

4. Corynebacteria contain significant amounts of tei- 
choic acid; H. vaginalis does not. 

5. DNA homology studies show H. vaginalis to have a 
different guanine-cystosine content than do Coryne- 
bacteria. l 

6. Serologically, the organism shows no cross-react- 
ing antigens with Corynebacteria. 

At this time, the causative agent is a taxonomic or- 
phan without a universally accepted name. Members of 
the International Society for the Study of Vulvar Dis- 
ease, at a regular meeting in France, in 1978, recom- 
mended discouragement of any name other than H. 
vaginalis until its appropriate generic position has been 
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firmly determined. Park and associates,99 as well as 
others, are of the opinion that there is no precisely 
appropriate genus designation for this organism and 


that to avoid further confusion the establishment ofa 


new genus is necessary. Greenwood and Pickett?* 5? 
have recently made such proposal. 

It is unfortunate that clinicians have had imposed 
upon them over a relatively short period of time two 
names for the same infection. The term ultimately 
adopted is perbaps irrelevant as long as physicians cor- 
rectly identify the organism and recognize the resultant 
specific clinical disease. 


Treatment 


At this time, we are not certain as to the safest and 
most effective treatment. Topically applied agents 
provide an unpredictable therapeutic response and 
have thus been largely abandoned. In recent years, we 
have resorted mainly to orally administered systemic 


agents. Metronidazole may prove to be the most effec-. 


tive agent available. Smith and Dunkelberg,® using in 
vitro tests, found significant inhibition of H. vaginalis to 
metronidazole. Pfeifer and associates? acquired a 
100% microbiologic cure rate by using metronidazole 
in the dosage of 500 mg twice daily for 7 days. Fleury? 
cured over 90% of couples with a dosage of 250 mg 
three times daily for 7 days. The relative effectiveness 
of several systemic agents in use might appear in this 
order: metronidazole (Flagyl), 500 mg twice daily for 7 
days; cephradine (Anspor), 250 mg four times a day 
for 7 days; cephalexin (Keflex), 500 mg four times a 
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day for 7 days; ampicillin, 500 mg four times a day for 
7 days; tetracycline, 500 mg four times a day for 7 days. 
Since H. vaginalis is a sexually transmitted disease, a 
woman's sexual consort must be treated simultaneously 
and logically with the same systemic agent. A difficult 
therapeutic challenge often develops when a third: 
party or multiple sex partners are involved. 


Comment 


We have now been preaching the Haemophilus vagi- 
nalis vaginitis gospel for over 25 years. That its validity 
is still occasionally questioned is neither surprising nor 
discouraging, particularly when considering that, in 
relatively recent years, an occasional investigator has 
rejected Trichomonas vaginalis as a pathogen, even 
though its relationship to vaginitis and leukorrhea was 
described by Donne in 1836.! 

Almost any interested physician with a small amount 
of curiosity, a speculum,.and a microscope who utilizes 
the precisely described clinical and laboratory criteria 
for its recognition can routinely diagnose H. vaginalis 
vaginitis. Moreover, he will unavoidably become con- 
vinced of most claims that we have expounded during 
the last 25 years. With the screening of patients, he will 
find it in 10%.to 15% of women in private practice and 
in up to 40% of certain other population groups of 
women. He may eventually endorse the opinion that- 
we have tenaciously adhered to for these many years, 
that “H. vaginalis infection in the undouched, untreated 
patient displays a more uniform clinical pattern of dis- 
ease than either trichomoniasis or candidiasis." 
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Discussion 

Dr. DAVID G. DECKER, Rochester, Minnesota. As Dr. 
Gardner mentioned, the initial report on haemophilus 
vaginalis vaginitis was presented before the Central As- 
sociation 25 years ago, but what he did not mention was 
that it received the Prize Award for that meeting. As a 
new member ofthe Associaton I can well remember 
the flurry of comment which it caused, both pro and 
con, but more than anything it demonstrated to me 
that the Central Association not only was receptive to 
new ideas but rewarded the promulgator of those 
ideas. This progressive attitude has always been an in- 
tegral part of the Central Association and has resulted 
in multiple advances in our specialty in the areas of 
clinical care, research, and education. 

It was of interest to me to reread the original article 
of 25 years ago with its careful description of the isola- 
tion of the organism, the fulfillment of Koch’s postu- 
lates, the clinical description of the sy ndrome, and its 
treatment. Also we were introduced to the “clue” cell, 
now so familiar to all of us. i 

Now the original author has presented us with an 
update of the problem and we find that not all of the 
answers are yet available. The original description of 
the clinical features has stood the test of time as have 
the venereal aspects of the problem. 

In diagnosis the wet mount is highly accurate but 
there are still problems with the culture techniques. It 
is a facultative anaerobe and a fragile and fractious 
organism requiring special techniques. - 

The voluminous literature which arose on the subject 
after 1954 attests to the fact that it has been a trail of 


twists and turns with sometimes more heat than light. ' 


But at least the gynecologic clinician accepts it as a 
proved syndrome by both cytologic appearance and 
culture. It matters little what name is applied— 
Haemophilus vaginalis or Corynebacterium—as long as the 
clinical manifestations can be easily recognized and 
treated. 

But when we come to treatment there ts still room for 


improvement. The systemic agents seem better than 


topical applications. Among these, metronidazole 
seems promising but for most the antibiotics seem the 
accepted treatment. All carry a modicum of risk. 

Dr. Gardner’s estimates of the incidence of 10% to 
15% of women, with this syndrome, seen in private 
practice, may reflect his Texas practice for we do not 
find the incidence so high in a more northern location. 

It is a privilege to have witnessed the birth of this 
syndrome and to have seen it grow from the status of 
controversial child to its present accepted stature in the 
vaginitides. This is a real contribution to gynecology 
and its current acceptance is unquestioned. Few au- 
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thors are privileged to make a truly original contribu- 
tion to our specialty. Dr. Gardner is one of these fa- 
vored few. | 

DR. DONALD W. Cox, Morgantown, West Virginia. 


Unquestionably, Dr. Herman L. Gardner has contrib- 


uted more than anyone to our present understanding 
of the vaginal infection previously referred to as 
nonspecific vaginitis, the most common but fortu nately 
most benign of the infections involving the vagina in 
the reproductive age group. 

Twenty-five years ago he and Dukes! pointed out 
that the gray; homogerious, odorous vaginal discharge 
with a pH of-5 to 5.5 was usually due to a small gram- 
negative bacillus for which they proposed the name 
Haemophilus vaginalis. 

' Since then considerable controversy has developed 
concerning the pathogenicity and the appropriate ge- 
neric classification of this organism. Today, in addition 
to discussing these controversial issues, Dr. Gardner 


, has reviewed the clinical features of the infection and 


the laboratory methods available for confirming the 
diagnosis. Also, he has commented on the relative ef- 
fectiveness of the various medications available for use ' 
in treating this infection. — 

. I have no significant criticism of this paper; however, 
I would like to make several comments concerning the 
unresolved issues reintroduced by Dr. Gardner's paper 
and then briefly discuss the therapy of paupe with 
this infection. 

Few of us who see large numbers of patients have 
any serious doubts concerning the existence of the 
specific vaginal infection discussed by Dr. Gardner or 


the potential pathogenicity of the organism involved. 


However, there remains serious disagreement as to the 
proper generic assignment for the causative organism. 
Dr. Gardner originally postulated that it is of the genus 
Haemophilus. However, Dunkelberg and McVeigh* re- 
ported that the ` organism does not require blood 
serum, factors X or V, or any other definable coen- 
zyme-like substance for growth and thus argued that it 
cannot be a member of that genus. These investigators 


. and .others* * have suggested that it is of the genus 


Corynebacterium. Dr. Gardner has presented convincing 
evidence, however, that the organism is not a member 
of the genus Corynebacterium. Although I cannot resolve 
this disagreement, it would seem that Park and associ- 
ates? may be correct in suggesting that there is no pre- 
cisely appropriate genus designation for this or ganism 
and that the establishment of a new genus is necessary 
for proper classification. 

I must also point out that Dr. Gardner's statement, 
that the causative organism is "rarely isolated from pa- 
tients who show no clinical evidence of infection," has 
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been challenged. McCormack and co-workers? have 
cultured the causative organism in 30% and Levison 
and colleagues? in 70% of asymptomatic women. This 
discrepancy in culture results is difficult to explain, 
though it may be related to the sensitivity of culture 


techniques used. If indeed the organism is present in. 


asymptomatic women, changes i in the pH of the vagina, 
an increase in the quantity of the organism present, Or 
the presence of other pathogens could favor the devel- 
opment of symptoms and would not nullify the sig- 
nificance of the organism as a "sometimes' ' pathogen. 

Effective therapy to eradicate the malodorous dis- 
charge is of the utmost concern to the patient and her 
physician. Dr. Gardner concluded, and I think correct- 
ly, that "at this time we are not certain as to what the 
safest and most effective treatment is" and therefore 
avoided making specific recommendations for therapy. 

For several years, sulfonamide-containing vaginal 
creams have been recommended; however, we now 
know that sulfonamides are ineffective in vitro* and 
appear to be ineffective in vivo.? Suppositories contain- 
ing Terramycin and polymyxin B have been advo- 
cated; however, this organism is totally resistant to the 
latter. 

When a medication is selected, it is important to re- 
member that this is a sexually transmitted disease. 
Therefore, to obtain a lasting cure, the sexual part- 
ner(s) must be treated concurrently, which can best be 
accomplished with systemic medications. 

One of the.best clinical studies to date is that of 
Pfeifer and associates,’ from the University of Wash- 
ington. Oral ampicillin was effective in only two thirds 
of the patients, though in vitro studies suggest that it 
should be much more effective. Oral doxycycline was 
also relatively ineffective. Nearly 100% cure rates were 
obtained, however, with metronidazole in doses of 500 
mg twice a day for 7 days. Unfortunately, we do not 
know the lowest effective dose of metronidazole for 
treating this condition; there is still some question as to 
its safety, particularly in repeated courses, and Food 
and Drug Administration approval for its use in treat- 
ing this infection has not yet been requested, let alone 
granted. 
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Dr. GARDNER (Closing). Dr. Cox has mentioned the 
studies of McCormack and associates?! of Boston and 
Levisor and associates? of Philadelphia, both groups 
of whom found H. vaginalis in patients who were 

"asymptomatic." As briefly discussed in the text of my 
paper, McCormack isolated H. vaginalis from a group 
of college women who denied "sexual experience" on a 
written questionnaire and from the answers concluded 
that H. vaginalis was an endogenous organism and that 
isolation, in and of itself, was meaningless. We feel that 
the “sexual experience” of a woman can be more accu- 
rately determined by evaluating the condition of the 
hymen and elasticity of the introital opening. The truth 
does not seem to be in women, as a group, when in- 
quiry is made into their intimate affairs and this usually 
holds regardless of any apparent confidentiality. These 
workers did not define their criteria for determining 
vaginal infection in their patients, nor did they evi- 
dence knowledge of the clinical features of H. vaginalis 
vaginitis. For these and other reasons, we cannot accept 
McCormack's study as valid evidence against the path- 
ogenicity of H. vaginalis. 

Here again, Levison and associates, primarily i inves- 
ügating the quantitative bacteriology of the vagina, evi- 
denced no knowledge of the established clinical features 
of H. vaginalis infection. After carefully reading their 
report, it appeared that these investigators used the 
presence or absence of irritative signs as their criterion 
for determining evidence of the infection, despite the 
fact that we have always stressed its nonirritative clinical 
features. Simply stated, the protocol employed and the 
criteria used by these workers in studying a relatively 
small number of patients failed to support any thought 
that H. vaginalis is not a specific vaginal pathogen. 

. It is gratifying to know that gynecologist, when rely- 
ing on the.clearly defined clinical and laboratory fea- 
tures of H. vaginalis infection and when using orthodox 
investigative protocols, have no problem in recognizing 
the clinical disease and confirming the pathogenicity of 
the causative agent. 
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Obstetrics and Gynecology, Inc.—February, 1980 


Bronson, Richard Adam, Division of Human Repro- 
duction, North Shore University Hospital, 300 Com- 
munity Dr., Manhasset, New York 11030 

Chang, R. Jeffrey, Department of Obstetrics and Gy- 
necology, UCLA School of Medicine, Division'of Re- 
productive Endocrinology, 22-177 CHS, Los Angeles, 
California 90024 

Henderson, Simon Roderick, Department of Obstetrics 
‘and Gynecology, Room 6]2, San Francisco General 
Hospital, 1001 Potrero Ave., San Francisco, Califor- 
nia 94110 

Keller, David Walter, Department of Obstetrics and 
Gynecology, 4911 Barnes Hospital Plaza, St. Louis, 
Missouri 63110 

Moore, Donald Earl, Department of Obstetrics and Gy- 
necology, University of Washington (RH-20), Seattle, 
Washington, 98195 

Poindexter, Alfred Nelson, III, 1200 Moursund, Hous- 
ton, Texas 77030 | 

Rosenfeld, David L., Department of Obstetrics and 
Gynecology, North Shore University Hospital, 300 
Community Drive, Manhasset, New York 11030 

Roy, Subir, Women's Hospital, Room L912, 1240 N. 
Mission Rd., Los Angeles, California 90033 

Stone, Sergio C., Department of Obstetrics and Gyne- 


cology, University of California at Irvine, 101 City 


Drive South, Orange, California 92668 

Sulewski, Joanne M., Department of Obstetrics and Gy- 
necology, Hershey Medical Center, Hershey, Penn- 
sylvania 17033 
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Utian, Wulfie Hessel, Department of Obstetrics and 
Gynecology, University Hospitals of Cleveland, Uni- 
versity Circle, Cleveland, Ohio 44106 

Verkauf, Barry Stephen, 4922 West Bay Way Dr., 
Tampa, Florida 33609 

Visscher, Robert Dale, Blodgett Professional Bldg., 
1900 Wealthy S.E., Suite 330, Grand Rapids, Michi- 

` gan 49506 

Wang, Chun Fu, 217-02 Luke Place, Bayside, New 
York 11364 

Wiebe, Richard H., Department of Obstetrics and Gy- 
necology, Duke University Medical Center, Box 
3143, Durham, North Carolina 27710 


Sixth International Congress of payenoeomatc: 
Obstetrics and Gynecology 


The Sixth International Congress of Psychosomatic 
Obstetrics and Gynecology will be held in the Congress 
Hall, John-Foster-Dulles-Allee 10, Berlin (West), Sep- 
tember 2-6, 1980. The central theme is "Women in a 
Changing Society." You may submit for possible ac- : 
ceptance your proposed lecture or suggestions for 
workshops. 

For information contact the Scientific Secretariat: 
Ass. Prof. Dr. M. Stauber, Frauenklinik Charlotten- 
burg der FUB, PulsstraBe 4, D-1000 Berlin (West) 19; 
or the Organizational Secretariat: W. Syborg, (COC), 


- John-Foster-Dulles-Allee 10, D-1000 Berlin (West) 21. 


Twenty-second Annual Emil Novak Memorial 

Course in Clinical Gynecological Pathology, 

Cytogenetics, and Endocrinology 

The Johns Hopkins Medical Institutions announce 
The Twenty-second Annual Emil Novak Memorial 
Course in Clinical Gynecological Pathology, Cytogenet- 
ics and Endocrinology, October 18-22, 1980, to be held 
in the Turner Auditorium of The Johns Hopkins Med- 


. ical Institutions, Baltimore, Maryland. 


For further information please contact Program 
Coordinator, Continuing Education, The Johns Hop- 
kins University, Turner 22, 720 Rutland Ave., Balti- 
more, Maryland 21205. 


Primary Health Care—World Strategy 

The Third International Congress of the World 
Federation of Public Health Associations, Geneva, and 
the Twenty-fifth Annual Conference of the Indian 


. Public Health Association will be held in Calcutta, In- 


dia, February 23 to 26, 1981. 
For details, please write: Organising Secretary, Third 
International Congress of the WFPHA and 25th An- 
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nual Conference of the Indian Public Health Associa- 
tion, 110, Chittaranjan Ave., Calcutta, 700073 (India). 


Physical Assessment for Nursing 


A 4-day course,-“Physical Assessment for Nursing,” 
will be presented in the following three locations: Las 
Vegas, Nevada, June 5-8, 1980; Chicago, Illinois, June 
19-22, 1980; and Philadelphia, Pennsylvania, Septem- 
ber 11-14, 1980. 

For more information and registration materials, 
contact: Symposiz Medicus, 2815 Mitchell Dr., Suite 
116, Walnut Creek, California 94598. 


Invasive carcinoma of cervix following laser 
therapy to cervix 


Please report any known case of invasive carcinoma 
of the cervix, following laser therapy.to the cervix, to the 
Registry Committee of The Gynecologic Laser Society, 
c/o 3439 Kabel Dr., Suite 7, New Orleans, Louisiana 
70114. 


Pathology in Gynecology and Obstetrics 


The Eighth Annual Postgraduate Course, "Pathol- 
ogy in Gynecology and Obstetrics," sponsored by the 


University of Colorado School of Medicine, will be held - 


August 2-6, 1980, in Aspen, Colorado.’ 
"^ For information or registration contact: The Office 


of Postgraduate Medical Education, University of Col- - 
orado School of Medicine, 4200 East Ninth Ave., Den- | 


ver, Colorado 80262. 


Third Annual Meeting of the American College of 
Cryosurgery 


The Third Annual Meeting of the American College | 
of Cryosurgery will be held in New Orleans, Louisiana, 


August 14-17, 1980. 
For information write: Mr. Danny Moran, Corre- 
sponding Secretary, 18 West Main St, Boston Post 
Road, Clinton, Connecticut 06413. 


Genetics in Clinical Oncology 


A course, entitled "Genetics in Clinical Oncology," 
will be offered on September 22 and 23, 1980, in New 
York, New York, by the Laboratory of Genetics, De- 
partment of Pathology, Memorial Hospital for Cancer 
and Allied Diseases. 


june 1, 1980 
Am. J. Obstet. Gynecol. 


' For more information write to: Dr. R. S. K. Chaganti, 
Memorial Sloan-Kettering Cancer Center, 1275 York 
Ave., New York, New York 10021. 


Postgraduate Workshops in Real-time 

Obstetrical Ultrasonography 

Postgraduate Workshops in Real-time Obstetrical Ul- 
trasonography, presented by the Baylor College of 
Medicine, Departments of Obstetrics and Gynecology 


" and Radiology, will be held at Jefferson Davis Hospital, 


1801 Allen Parkway, Houston, Texas, July 10-11, 1980, 
through December 18-19, 1980, excluding mondays, on 
Thursday and Friday of each week. 

For information write: The Office of Continuing 
Education, Baylor College of Medicine, Texas Medical 
Center, Houston, Texas 77030. 


NS x 


Postgraduate Gynecology Courses 
Postgraduate gynecology courses will be held at the 


. Vincent Memorial Hospital, The Gynecologic Service 


of the Massachusetts General Hospital. They are spon- 
sored by the Harvard Medical School, Department of 
Continuing Education, and by the Massachusetts Gen- 


- eral Hospital. The courses are: 


l. Gynecologic Oncology, September 6-8, 1980 

2. General Gynecology, September 9-11, 1980 

3. Reproductive Endocrinology, September 12- 14, 
1980 

For information write: Harvard Medical School, De- 
partment of Continuing Education, 25 vRdHUER St., 
Boston, Massachusetts 02115. 


Helping Smokers Quit Kit 


Helping Smokers Quit Kits were first made available 
for distribution in January, 1970. Those interested 
should contact: Helping Smokers Quit Kit, Box K95, 
National Cancer Institute, Bethesda, Maryland 20205. 


Risk—and the Health of the Public 


The University of California (San Fr ancisco), Con- 
tinuing Education in Health Sciences, presents “Risk— 
and the Health of the Public,” June 21-22, 1980, in 
Room 300 Health Sciences West, University of 
California (San Francisco). 

For further information contact: University of Cali- 
fornia, Continuing Education Health Sciences, 24 


Kirkham, San Francisco, California 94143. 
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own the loose leaf reference that keeps you current! 


Harper & Row’s 
Gynecology & Obstetrics 


Edited by John J. Sciarra, M. D., Ph.D. 


complete: GYNECOLOGY & OBSTETRICS is TK to furnish efficient 
diagnostic methods, treatment procedures and practical patient management. 
Organized according to subspecialty disciplines with emphasis on 
clinical practice, it comprises: Volume 1 - Clinical Gynecology / Volume 2 - 
Clinical Obstetrics / Volume 3 - Maternal and Fetal Medicine / Volume 4 - 
Gynecologic Oncology / Volume 5 - Reproductive Endocrinology, Infertility and 
Genetics (coming 1981) / Volüme 6 - Fertility Regulation, Psychosomatic 
Obstetrics and Gynecology, and Human Sexuality (coming 1982). 









new: The entiré series is being completely reorganized, revised and rewritten to 
reflect the ever-changing field of obstetrics and gynecology. The newest volume in 
the series, GYNECOLOGIC ONCOLOGY, now available, covers such timely 
topics as: Cervical Carcinoma, Endometrial Carcinoma, Uterine Sarcomas, VE 
Carcinoma, Vulvar Carcinoma, Carcinomas of the Vagina and Fallopian Tube, 
Malignant Trophoblastic Disease. 


e & | E . 
efficient: Harper & Row’s loose leaf concept — the yearly reworking 


and revision of basic information — is the ideal informational support system for 
busy physicians. Quickly, efficiently, and economically, you expand your 
diagnostic and treatment skills, extend your education and build an ever-current : 
personal reference library. - 


current: Harper & Row keeps a practiced eye on new developments — 
supplies yearly revision pages and updated index so your volumes are | 
ever current. When new volumes are published, their expected price of $50 
will cover the new volume and revision | 
pages for previous volumes. 


Dr actical: You'll reach 


for these volumes daily. . . depend on 

them through a lifetime of practice. 

You can have a 30-day no-cost | 

preview of the present 4-volume set by 
. returning the order form below. We'll 

do the rest. Or CALL COLLECT 

301-733-2700. 


3,154 pages 250 chapters 274 contributors over [2 000 illustrations & tables 
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[ Harper & Row, Publishers, Inc. [7] Encloséd is my check for $200 for Vols. 1-4. Mann 
Loose Leaf Reference Service We pay shipping, handling. 
2350 Virginia Avenue [|] Please bill me in full for $200 plus shioping, Aüdiese 
[1 ` 
a 


Hagerstown, MD 21740 handling charges. 


Please bill me in 10 equal monthly inslaliments, 
| Yes, please send me on 30-day approval, 


Shipping, handling charges will be inctuded in (om ee 
monthly payment. 
| 


CHARGE IT. City State 
VISA i 


at no charge, GYNECOLOGY & OBSTETRICS 
LOOSE LEAF BOOKS (Vols. 1-4). If | decide 


to keep the set, | will pay according to the Prices may vary and installment terms not applicable 
dis f : roe ee ee ee f 
terms indicated. {Otherwise | will return the 


. Outside of the U.S. & Canada. > 
: : - MASTER CHARGE 
ian BR ta ru iae obligation — [d] ! : LELIILILLIL) Sales tax will'be added where applicable. 
.S.A. and Canada only. . 
l l Expiration date : : , 36-80LL AJOG 


Zip 
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CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 

e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M D , 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 





® 

w 
BELLERGAL S... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 


donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, nervous stomach; and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 





NONHORMONAL therapy 
for menopausal 
vasomotor instability 

IS receiving 

renewed attention. 


BELLERGALS. 


Each Bellergal-S Tablet contains: phenobar- 

bital, USP central sedative (Warning: May be 

habit forming), 40.0 mg: Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor, 0.6 

mg; Bellafoline® (levorotatory alkaloids of bella- 

"diee as malates) parasympathetic inhibitor, 
.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 





So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the “Pill” years. 


Freedom -intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort —smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 





Lippes 
Cu-/ Loop' D sat- I-Coil" Saf-T-Coil’ 


* E 3b id 
3.07 mm. 5.33mm. 3.76 mm. 4.50 mm. 


1. She wants nonhormonal contraception. 





pper contraceptive 


| 


Xr 





pen A 


Security high efficacy and relatively low 
incidence of expulsion and medical removal. 





(Rates —based onlabeling claims — e 

expressedaseventspe 100 women | Cie?! Lippes à »at-T- 
isonet 2 months of use for parous Loop D Coil 
Pregnancy 1.9 2.1 2.4 
Expulsion Sd 12.7 19.3 


Medical Removal 10.9 15.2 15.6 


These rates are derived from separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 


References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medicat 
Economics Company, Oradell, N.J.. 1978, pp. 1216, 1521 


Intrauterine contraception is not appropriate for all women. Please see complete product 


. * . . * . . 
information nrior ta use A brief summary of nrodiict information annears on the next naae 


Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 


homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
It is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm 

Coiled around the vertical limb is a pure. virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quantity of copper released continuously from the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment. 


Indication and Usage: The Cu-? is indicated for contraception. 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting in distortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal "Pap" smear. vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection iS controlled; diagnosed Wilson s 
disease: known or suspected allergy to copper; previous ectopic pregnancy. and significant anemia. 


Warnings 
1. Pregnancy. (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. — 

ib) Septic abortion. Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases. the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or. if removal proves to be or 
would be difficult, interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that the risks associated with an elective abortion increase with gestational age 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ. she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge, because generalized symptoms of septicemia may be insidious. 


2. Ectopic pregnancy. (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore, patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain, and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred. 


3 Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women who are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 
d be i by the physician and patient with the consideration of a possible deleterious effect on 
uture fertility. 
Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5 Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-T. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed. Abdominal adhesions. intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may Cause heat injury to the Surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 


7 Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
prp women with undiagnosed Wilson s disease The incidence of Wilsons disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician. nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2 Patent evaluation and clinical considerations a! A complete medical history should be obtained 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination. ‘Pap smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

. (c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 intoauterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

id) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is. however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
* ing placement of the Cu-7 

(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 
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(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion of removal of 
IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. 

ih) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. 

(j) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

(I) The Cu-7 should be removed for the following medical reasons menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection, intractable pain often aggravated by inter- 
course, dyspareunia: pregnancy, if the thread is visible: endometrial or cervical malignancy: uterine or 
cervical perforation: or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe: if not. x-ray or Sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated. 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration. intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion. when conception occurs with intrauterine devices in situ, 
appears to de increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration, may occur: however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur. particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
may occur The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion, cystic 
masses in the pelvis. vaginitis, leg pain or soreness. weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea, and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance . 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 months from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, and a new 
VELLE be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persisten: 

eeding 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertior or removal of the Cu-7. 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387,131 woman-months of use. including 12 months for 11,517 
women 24 months for 7.895. and 36 months for 3.661. 















12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparou Parous Nulliparous 
Pregnancy 19 1.7 29 26 34 34 





How Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional information. including insertion and removal 
instructions. 





Searle Laboratories 


Division-of Searle Pharmaceuticals Inc 
Box 5110, Ghicago, Illinois. 60680 


CU- intrauterine 


copper contraceptive 
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Triple target therapy i oni vaginitis 


__,, BETADINE — 
Microbicides Vaginitis Regimen 


m Broad-spectrum microbicidal action kills all three pathogens usually 
responsible for infectious vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. 

m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 

m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 
skin and natural fabrics. 








Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 
AT HOME 


BETADINE” Vaginal Gel 


(povidone-iodine) 
BETADINE” Douche 


m Inthe office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


m Prescribe BETADINE Vaginal Gel 


(povidone-iodine), one applicatorful 


of which is to be inserted each 
night. 

m Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 

2 tablespoonfuls to a quart of 
lukewarm water. 


m After two weeks 


— Patient returns for an office visit. 


— |n more resistant cases, the 


regimen may be continued through 


1 or 2 cycles, if necessary. 


. BETADINE" Vaginal Gel 


(povidone-iodine) 


Brief Summary 

For use in the treatment of Trichomonas 
vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Based on a review of this drug by the 
National Academy of Sciences— National 
Research Council! and/or other informa- 
tion, FDA has classified the indications as 
follows: possibly effective for use in the 


management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 


the less-than-effective indications requires 
further investigation. 





Precaution 

If irritation, redness or swelling develops, 
discontinue use. The rare individual with history 
of iodine sensitization should not use this 
product, pending further investigation. 


Purdue Frederick 


1 € 1980, The Purdue Frederick Company/Norwalk, CT 06856 
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OBSTETRICIAN 
GYNECOLOGIST 


Obstetrician-Gynecologist wanted to 
join Gundersen Clinic, Ltd., a multi- 
specialty clinic, consisting of 135 physi- 
cians with an adjacent 430-bed hospital. 
New clinic building recently completed. 
Gundersen Clinic, Ltd. is in a pro- 
gressive community with expanding 
university and private college. Popula- 
tion 50,000. Cultural and recreational 
facilities. Beautiful setting, good 
schools. Excellent pension program, no 
investment required. Service organiza- 
tion. 

Write: 

J. Michael Hartigan, M.D., 

Chairman, Personnel Committee, 

Gundersen Clinic, Ltd., 

1836 South Avenue, 

La Crosse, WI 54601. 


DIRECTOR OF 
OBSTETRICS / GYNECOLOGY 


Mercer University School of Medicine will ac- 
cept its charter class in September, 1981. 
The School is developing an innovative, pro- 
gressive program consistent with the AMA's 
Future Directions for Medical Education and 
is directed toward the production of future 
primary care physicians. Faculty recruit- 
ment is underway for a Director of Obstet- 
rics/ Gynecology. This position will include 
responsibility for the development of the 
Obstetrics / Gynecology component of the 
undergraduate curriculum, and will lead to 
Director of the Obstetrics / Gynecology com- 
ponent of the Undergraduate and Graduate 
Programs in 1981. 


Extensive experience in an academic setting 
and Board certification in Obstetrics / 
Gynecology are required. For future infor- 
mation, contact: 


Dean's Office 

Mercer University 
School of Medicine 
Macon, Georgia 31207 
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Blessed relief 
after the blessed event 


m Analgesic: 20% benzocaine concentration for gentle but effective 
relief of postepisiotomy and postpartum hemorrhoidal pain and itching 
m Soothing: 0.5% menthol for soothing, cooling effect 


æ Water-soluble: no oily residue... easy on sutures, easy on skin, 
and easy to wash off 


mg Convenient: Available in convenient 6 oz. or 3 oz. aerosol spray 
cans that spray from any angle 


s Environmentally Safe: propellant is environmentally acceptable 


TOPICAL ANESTHETIC SPRAY f 
» las ® FOR PROMPT RELIEF OF Di 
SKIN PAIN AND ITCHING $ 
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AEROSOL Ml TOPICAL aS SPRAY erst. ic tires ne 
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. We've got all of the good guys 





and none of the bad guys. 


We even have these free diet Dry Milk to all of your patients. 


Carnation Instant Nonfat Dry 
Milk has taken all the good parts of 
whole milk like protein, calcium, and 
B-vitamins — and has eliminated the 
bad...like fat. 

In addition, Carnation Instant 
Nonfat Dry Milk is fortified with 
vitamins A and D. And since it starts 
out dry, you can control the balance 
of protein and solids to suit any 
low-fat diet. 


plans to make things better: 
1. Pregnancy 

2. Reducing. 

3. Cholesterol Control. 

4. Hypoglycemia. 

5. Low Sodium. 

6. Bland Ulcer. 

7. Diabetic. 


For a free supply of any of the 
diet plans listed, circle the corre- 
sponding number(s): 1, 2, 3, 4, 5, 6, 7. 

Send this completed coupon to: 
Carnation Company, P.O. Box 550 
Dept. OD , Pico Rivera Calif. 90665 
Name 
Address 


We can't think of a reason not City 
to prescribe Carnation Instant Nonfat State — 11 Zip 
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Rhythmic changes in estriol excretion during pregnancy 470 
Anders Isaksson, Anders Kallner, Olle Lantto, and Christina Somell 
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Prenatal diagnosis of neural tube defects. V. The value of amniotic fluid 481 
cholinesterase studies 
Steven H. Zeisel, M.D., Aubrey Milunsky, M.B., B.Ch., M.R.C.P., D.C.H., and 
á Jan K. Blusztajn, M.S. 
Cambridge, Waltham, and Boston, Massachusetts 


Womb rent 486 


Jeffrey J. Pomerance, M.D., M.P.H., Barry S. Schifrin, M.D., F.A.C.O.G., and 
Janet L. Meredith, R.N., B.S. 
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Elizabeth S. Gray, M.B., Ch.B., M.R.C.Path., and David R. Abramovich, Ph.D., F.R.C.O.G. 
Aberdeen, Scotland 


Influence of maternal alpha-methyldopa on sympathetic innervation in the newborn 496 
rabbit heart 

Edward J. Hoskins, Ph.D., and William F. Friedman, M.D. 
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Placental amino acid uptake. V. Relationship to placental maturation in the rat 499 


Eric Schlepphorst, Lucky K. Kelley, and Carl H. Smith 
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Alterations in fetal metabolism subsequent to maternal morphine administration 505 
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Vulvar ectopic breast tissue mimicking periclitoral abscess 509 


Keith O. Reeves, M.D., F.A.C.O.G., and Raymond H. Kaufman, M.D., F.A.C.O.G. 
Houston, Texas 
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OB-GYN 
FACULTY POSITION 


There are currently openings for full-time fa- 
culty in Obstetrics and Gynecology who have 
demonstrated ability and interest in teaching, 
research, and patient care. Special interest pre- 
ferred in areas of Family Planning and/or Am- 
bulatory Care. Large clinical service with 
opportunity for private practice privileges. 
Academic rank and salary dependent upon 
qualifications. If interested, please send cur- 
riculum vitae and bibliography to: 


Robert M. Kretzschmar, M.D. 

Professor and Chairman 

Department of Obstetrics and Gynecology 

University of Missouri-Kansas City 
School of Medicine 

Truman Medical Center 

2301 Holmes 

Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an 
Affirmative Action and Equal Employment Op- 
portunity Employer. 


MATERNAL / 
FETAL 
MEDICINE 


There is a current opening for a full-time faculty 
position in Obstetrics and Gynecology with 
special training and expertise in Maternal and 
Fetal Medicine. Qualifications include Board 
eligibility and demonstrated ability and interest in 
teaching, research, and patient care. Large 
clinical service with opportunity for private prac- 
tice privileges. Academic rank and salary depend- 
ent upon qualifications. If interested, please send 
curriculum vitae and bibliography to: 
Robert M. Kretzschmar, M.D., 
Professor and Chairman 
Department of Obstetrics 
and Gynecology 
University of Missouri-Kansas City 
School of Medicine 
Truman Medical Center 
2301 Holmes 
Kansas City, Missouri 64108 


The University of Missouri-Kansas City is an Affirmative Ac- 
tion and Equal Employment Opportunity Employer. 
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CLINICAL 
BIOSTATISTICS: 


here's why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 


MOSBY 


TIMES MIRROR 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 
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Extramembranous pregnancy: An unusual complication of amniocentesis 514 
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Carcinoma of the cervix: A diagnostic problem 514 


Hora Praphat, M.D., Eugene H. Ruffolo, M.D., William J. Copeland, M.D., 
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Erratum 

Correction of article by Miller and associates entitled Bacterial colonization of 458 


amniotic fluid from intact fetal membranes" 
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HER OC ISN'T 
FOR BETTER 
OK WORSE. 


If it’s NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


(1 mg norethindrone acetate and ! 
50 mcg ethinyl estradiol tablets, ush) 


YOU COULDNT DO BETTER. 
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Brief Summary of Prescribing information. 

NORLESTRIN* 1/50 

(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-diol), 50 
mcg. 

DESCRIPTION 

Norlestrin 1/50 Products are progestogen-estrogen combinations. 

INDICATIONS AND USAGE 

Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 

In clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 
Dose-related risk of throm ism from oral co ives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable Ty d rate and patient acceptance. 

CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital — 

7. Known or suspected pregnancy (See WARNING No. 5.) 

WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects 
from oral contraceptive use. This risk increases with and with heavy smok- 
ing (15 or more rettes per day) and is quite marked in women over 35 years 
of siam Women who use oral contraceptives should be strongly advised not to 
S * 












The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
Conracopiivos should be familiar with the following information relating to these 
risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predispos- 
ing Causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 








hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 


coronary artery disease, the higher the risk of developing myocardial infarction, regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 


. were found to be a clear additional risk factor. 


It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 


. myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 


smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 
not smoke. The amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 
preeclamptic toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in users. If feasible, oral contraceptives should be discontinued at least four 
weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 
or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; however, an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer, or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy, female sex hormones may seriously 

damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk cf 
mothers receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) leading to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas; 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 1096 or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 
porphyria. 

Special Notes on Administration 

Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
1/50— Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started. 

Norlestrin| 21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and packages of five refills. 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills. 

Norlestrin [21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills. YB 
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Indications: Treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung 
abscess, caused by Streptococcus pneumoniae (formerly Diplococcus M 
niae), other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylo- 
COCCUS aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by E. coli, Kleb- 
siella species, Proteus mirabilis, indole-positive Proteus (i.e., P. morganii, P 
ryer, and P. vulgaris), and Providencia species. Uncomplicated gonorrhea due 
to N. gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal 
abscess, caused by F. coli, Klebsiella species, Bacteroides species including the 
B. fragilis group,t and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by E. coli, N. gonorrhoeae, Bacteroides species 
including the B. fragilis group,* Clostridium species, Peptococcus species, 
Peptostreptococcus species, and group B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. 
aureus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, 
and Bacteroides species including the B. fragilis group. 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase eeu 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci (excluding 
enterococci, e.g., Strep. faecalis), E. coli, P. mirabilis, Klebsiella species, Bacte- 
roides species including the B. fragilis group, t Clostridium species, Peptococcus 
species, and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be performed, ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g., Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cocci are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 
Wamings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOX- 
ITIN, CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH 
CAUTION TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSEN- 
IPM MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
Precautions: The total daily dose should be reduced in patients with transient or 
persistent reduction of urinary output due to renal insufficiency because high and 
prolonged serum antibiotic concentrations can occur in such individuals from usual 
doses. As with other antibiotics, prolonged use may result in overgrowth of 
nonsusceptible organisms; repeated evaluation of the patient's condition is essen- 
tial. If superinfection occurs, take appropriate measures. Increased nephrotoxicity 
has been reported following concomitant administration of cephalosporins and 
aminoglycoside antibiotics. 
Interference with Laboratory Tests — As with cephalothin, high concentrations 
(7100 mcg/ml) may interfere with measurement of serum and urine creatinine 
levels by the Jaffé reaction and produce false increases of modest degree in creati- 
nine levels reported; serum samples should not be analyzed for creatinine if with- 
drawn within 2 hours of cefoxitin administration. A false-positive reaction for 
p in urine has been observed with CLINITESTS reagent tablets. 
regnancy — n women of childbearing potential, weigh anticipated benefit against 
possible risks. 
Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children — Safety and efficacy in infants from birth to three months 
have not yet been established. In children three months and older, higher doses 
have been associated with increased incidence of eosinophilia and elevated SGOT. 
Adverse Reactions: The most common adverse reactions have been local reactions 
following intravenous or intramuscular injection. Other adverse reactions have been 
encountered infrequently. Loca! Reactions — Thrombophlebitis with intravenous 
administration; pain, induration, and tenderness after intramuscular injections. 
Allergic Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. B/ood — Transient eosin- 
ophilia, leukopenia, neutropenia, and hemolytic anemia; a positive direct Coombs 
test may develop in some individuals, especially those with azotemia. Liver Func- 
tion — Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline phos- 
phatase. Renal Function — Elevations in serum creatinine and/or blood urea 
nitrogen levels. 
Note: In group A beta-hemolytic streptococcal infections, therapy should be main- 
tained for at least 10 days to guard against the risk of rheumatic fever or glomeru- 
lonephritis. In staphylococcal and other infections involving a collection of pus, 
surgical drainage should be carried out where indicated. Intramuscular injections 
should be well within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary to avoid 
inadvertent injection into a blood vessel. The total daily dosage in infants and chil- 
dren should not exceed 12 grams. 
How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 
1 gram or 2 grams cefoxitin equivalent. 
For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, PA 19486 
18. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus MSD 


S Registered trademark of Ames Company, Division of Miles Laboratories, Inc. 
JBMFO7R3(108) SHARES 


18 


"x re = wi. =F = `' A e 
d ^ ^, P - 


OB/GYN 
PHYSICIAN 


OB/GYN Physician to join Health 
Care Plan. Opportunity for Board cer- 
tified or qualified physician in inno- 
vative staff model HMO. Negotiable 
salary, outstanding fringe benefits, 


nurse-midwife, certified family prac- 
titioners, university affiliated, 
chance to build your own depart- 
ment. Position available anytime in 


1980. 
C.V. to Medical Director, 


Health Care Plan Medical Center, 


120 Gardenville Parkway West, 
West Seneca, N.Y. 14224 
or call 716-668-3600. 
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OB-GYN 


Board Cert. or eligible Obstetrician 
Gynecologist wanted to join one 
other "OB-GYN' at new multi- 
specialty clinic annexed to 84 bed 
community hospital serving Colum- 
bia County, Oregon with a popula- 
tion of 33,000. Scenic location 25 
miles from Portland offers the best 
of country living (nearby fishing. 
hunting, skiing and beaches) with 
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Birkemeier, M.D. c/o Columbia 
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97051 Tel. (503) 397-1188. 


OBSTETRICIAN/ 
GYNECOLOGIST 


Board eligible/certified, 
to join the Anchorage 
or Fairbanks office 
of Alaska's largest 
multi-specialty clinic. 


Generous guaranteed salary, 
benefits, 
and relocation allowance. 
Partnership opportunity. 


Contact: Administrator, 
Denali Medical Services, 
P.C, P.O- Box 1330, 
Fairbanks, Alaska 99707. 
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"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
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(abstracts, transactions, solicited manuscripts, 
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information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
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virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
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J. Ingelfinger, M. D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. R oger Porter, Ph. D.; and F. Peter 


Woodford, Ph.D. Pros 1976. 128 pages, 6" x 9". 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order ^f three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than +47; 1. 
Calendar method, 14-47, 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory TU 
less than 1-7; 4. Mucus method, 1-25. No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contracepiives er 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions | Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
wou neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
INGS, No. 5). 










Cigarette smoking increases the risk of serious cardiovascular side effects irom oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years of 
age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism. 
stroke. | infarction. hepatic adenoma. gallbladder disease. hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic aed throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
Stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In à collaborative American study of cerebrovascular disorders in women with and without predisposig causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and tne risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom found. as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smokeng. hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of develaping myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives however. 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infacction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100.000 women users in the 
30-39 age group and 67 cases per 100.000 women users in the 40-44 age group. In terms of relative risk. | has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing eendition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore. the amount of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance cf other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the sameesynergistic 
action exists. but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including corcnary throm- 
bosis iS directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcs or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This tinding has been 
confirmed in the United States. Caretul epidemiological studies to determine the degree of thromboembolic ris associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thremboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraeeptives are. 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100.000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age. smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000, ages 35-44—33/ 100.000. ages 45-49— 140; 100,000), me risk being 
concentrated in older women, in those with a long duration of use. and in cigarette smokers. It was not possitile, however, 
to examine the interrelationships of age. smoking. and duration of use. nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 win continuous 
use for five or more years are available. it 1s not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the-risk of death 
associated with various methods of contraception. The estimates of risk of death for each method include-*he combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associeted with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only smokers for each age group are ter smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day]. the rates given would be about double. for ":ght" smokers 
[less than 15 cigarettes a day}, about 50 percent.) The mortality associated with oral contraceptive use m nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disesse associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia. obesity. diabetes, or history of preeclamptic toxemia and especiauy by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following char!-gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 
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The physician and the patient should be alert to the earliest manifestations of thromboembolic and tmrombotic dis- 
orders (e.g.. thrombophlebitis. pulmonary embolism, cerebrovascular insufficiency, coronary occlusion retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should Be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before Surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retina! thrombosis associated with tne use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema, or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinama of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies lave reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by pnysicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study. however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all wemen taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong ‘amily history of 


_ breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 


particular care if thev elect to use oral contraceptives instead of other methods of contraception. *Tradomari 





“women, by regimen of control and age of worhar a” 
' 3 F E incre : * 1 
No method 55 
Abortion only 23 
Pill only-nonsmokers 1.3 
Pill only-smokers 15 
IUDs only 14 
Traditional contraception only 1.1 l ’ i 
Traditional contraception and abortion 0.3 0.4 0.4 08 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra-abdom- 
inal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. TWo studies 
relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral contra- 
ceptive use. While hepatic adenoma is a rare lesion. it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING. AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy. such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (trom 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal malig- 
nancy Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not available 
with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased risk of 
congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, including 
oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
detects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one in 1.000 
live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there is no 
evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abortuses from women who become pregnant soon after 
ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. Whether there is 
an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown 

It is recommended that for any patient who has missed two consecutive periods, pregnancy should be ruled out before 
continuing the contraceptive regimen. If the patient has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period (or after 45 days from the last menstrual period if the 
progestogen-only oral contraceptives are used), and further use of oral contraceptives should be withheld until pregnancy 
has been ruled out. I! pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. It is also recommended that 
women who discontinue orai contraceptives with the intent of becoming pregnant use an alternate form of contraception 
for a period of time before attempting to conceive. Many clinicians recommend three months although no precise infor- 
mation is available on which to base this recommendation. The administration of progestogen-only or progestogen-estro- 
gen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. 

Studies report an increased risk of surgically confirmed gallbladder disease in users of oral contraceptives and estrogens. 
In one study. an increased risk appeared after two years of use and doubled after four or five years of use. In one of the 
other studies. an increased risk was apparent between six and twelve months of use. 7 CARBOHYDRATE AND LIPID 
METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. For this reason, prediabetic and diabetic patients should be carefully observed while receiving oral con- 
traceptives. An increase in triglycerides and total phospholipids has been observed in patients receiving oral contracep- 
tives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD PRESSURE. An increase in blood 
pressure has been reported in patients receiving oral contraceptives. In some women hypertension may occur within a tew 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women with hypertension is low in 
users and may be no higher than that of a comparable group of nonusers. The prevalence in users increases however, 
with longer exposure, and in the fifth year of use is twc and a half to three times the reported prevalence in the first year 
Age is also strongly correlated with the development of hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to develop elevation of blood pressure when given oral 
contraceptives. Hypertension that develops as a result of taking oral contraceptives usually returns to normal after 
discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new pattern 
which is recurrent, persistent, or Severe. requires discontinuation of oral contraceptives and evaluation of the cause. 10 

BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting. and amenorrhea are frequent reasons for patients discon- 
tinuing oral contraceptives In breakthrough bleeding, as in all cases of irregular bleeding from the vagina. nonfunctional 
causes should be borne in mind: In undiagnosed persistent or recurrent abnormal bleeding from the vagina. adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or a change 
to another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen content, while 
potentially useful in minimizing menstrual irregularity. Should be done only if necessary since this may increase the risk of 
thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women with- 
out regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral 
contraceptives. Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods. Postuse anovulation. possibly prolonged. may also occur in women without previous irregularities. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 12. BREAST 
FEEDING Oral contraceptives given in the postpartum period may interfere with lactation. There may be a decrease in the 
quantity and quality of the breast milk. Furthermore. a small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The effects, if any. on the breast-fed child have not been 
determined. If feasible. the use of oral contraceptives should be deferred until the infant has been weaned. PRECAUTIONS: 
General: 1 A complete medical and family history should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule. oral contraceptives 
should not be prescribed lor longer than one year without another physical examination being performed. 2. Under the 
influence of estrogen-progestogen preparations, preexisting uterine leromyomata may increase in size. 3. Patients with a 
history of psychic Gepression should be carefully observed and the drug discontinued (f depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an 
alternate method of contraception in an attempt to determine whether the symptom is drug-related. 4. Oral contraceptives 
may cause some degree of fluid retention. They sheuld be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid retention, such as convulsive disorders, migraine syndrome, 
asthma. or cardiac or renal insufficiency 5. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient receiving such 
drugs. the medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution in such patients. 7. Oral contraceptive users may have disturbances 
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Diagnostic procedures in female urology 


DONALD R. OSTERGARD, M.D., F.A.C.O.C. 
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Long Beach and Torrance, California 


Diagnostic procedures in gynecologic urology are no longer limited to the medical history, physical 
examination, and Marshall test. Newer diagnostic procedures include urethroscopy, urodynamics 
with cystometry, urethral closure pressure profiles, uroflowmetry, electromyography of the pelvic floor 
musculature, and radiologic procedures. All are designed to provide a dynamic assessment of the 
functional capabilities of the lower urinary tract. Many of these procedures are complex and require 
sophisticated equipment to provide accurate measurements and are unsuitable for general office 
applications. This article describes these new diagnostic procedures. (AM. J. OBSTET. GYNECOL. 


137:401, 1980.) 


IN RECENT YEARS the basic diagnostic evaluation of 
patients with symptoms originating in the lower uri- 
nary tract has undergone a great deal of change. Coin- 
cident with these changes is the development of uro- 
dynamics. 

Unfortunately, most of the important advances in 
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urodynamics appear in the nongynecologic medical lit- 
erature, and the gynecologist remains relatively unin- 
formed. The purposes of this review are to bring these 
new urogynecologic testing procedures to the attention 
of the gynecologist and to review the importance of 
some traditional testing modalities. 


Urethral length 


The medical literature of the past describes the 
anatomic length of the urethra as an important deter- 
minant of continence. The "short urethra" has a length 
of less than 1.5 cm. The normal length of the urethra 
varies between 1.5 and 4.5 cm.! 
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RESTING STRAINING 

Fig. 1. The Q-tip test indicates the relationship of the urethral 
axis to the horizontal in the normal (left) and abnormal (right) 
patient with genuine stress incontinence caused by loss of 
anatomic support to the urethra. 
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Fig. 2. The normal CMG reveals a first sensation of in- 
travesical fluid at about 200 ml of water (100 ml of carbon 
dioxide) and fullness between 400 and 600 ml of water (350 to 
400 ml of carbon dioxide). The terminal contraction of the 
detrusor and its subsequent inhibition indicate normal vesical 
function and voluntary central nervous system control. 
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Fig. 3. The abnormal cystometrogram reveals detrusor con- 
tractions occurring at a low volume which the patient cannot 
suppress. 


Recent medical literature indicates that the func- 
tional length of the urethra is more important. The 
functional length is that portion of the urethra which 
generates pressure greater than the simultaneously re- 
corded intravesical pressure.* The section on urethral 
pressure recordings discusses this further. 


Q-tip test 


The Q-tip test determines the axis of the urethra in 
relation to the horizontal plane.’ The physician per- 
forms this test by inserting a lubricated Q-tip to the 
urethrovesical junction. Fig. 1 demonstrates the posi- 
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tion of the Q-tip in the anatomically normal and ab- 
normal urethra. With straining and descent of the 
bladder neck this angle changes and allows measure- 
ment of the descent of the bladder base. The or- 
thopedic goniometer is clinically useful to indicate the 
angle which the Q-tip makes with the horizontal plane. 


Urodynamics 


Cystometry. The cystometrogram (CMG) provides 
information regarding important physiologic functions 
of the bladder.*** '? These include pressure-volume 
relationships during filling, sensation, neuromuscular 
transmission in the bladder wall, and the efficiency of 
abdominal and diaphragmatic contraction. During cys- 
tometry the physician also uses various procedures 
which activate the detrusor reflex to detect uninhibited 
bladder contractions. 

Cystometry may utilize either carbon dioxide or wa- 
ter. Water is the time-honored medium for cystometry; 
however, recent experience with carbon dioxide is 
favorable as it offers the advantage of rapidly distend- 
ing the bladder, thereby allowing several CMGs to be 
obtained in a relatively short time period. Carbon 
dioxide also eliminates the disposal problem which 
exists with the use of water. In our opinion, the main 
disadvantage of carbon dioxide is the inability of the 
bladder to relax incrementally since carbon dioxide 
expands in the bladder and relentlessly exerts a dis- 
tending pressure over the entire inner bladder surface. 
Carbon dioxide also irritates the vesical mucosa and 
may produce false positive results by stimulating de- 
trusor contractions. Fortunately, careful patient in- 
struction before and during the procedure may over- 
come this problem. Water, on the other hand, allows 
the bladder to fill more physiologically with pressures 
against its wall directed in the dependent areas of con- 
tact only. Therefore, more physiologic incremental re- 
laxation is possible. 

Cystometry measures bladder sensation during fill- 
ing (Fig. 2). Generally, the patient experiences the first 
sensation after instillation of about 200 ml of water or 
100 to 150 ml of carbon dioxide. The ability of the 
patient to perceive the filling of the bladder indicates 
that the sensory innervation of the bladder is normal. 

New cystometric techniques utilize simultaneously 
recorded intrarectal pressures to estimate the intra- 
abdominal contribution to the recorded intravesical 
pressure.'? It is possible to estimate the true intravesical 
pressure by electronic subtraction of the simulta- 
neously recorded intrarectal pressure from the in- 


 travesical pressure. 


The volume threshold for the detrusor reflex is a 
measure of the functional capacity of the bladder mus- 
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Fig. 4. The bethanechol denervation-sensitivity test is positive 
if the CMG after bethanechol demonstrates an intravesical 
pressure 15 to 20 cm of water greater than the control CMG at 
a volume of 100 ml. 


culature. This critical volume is the capacity which the 
bladder musculature tolerates before the patient expe- 
riences a strong urge to void. The normal bladder vol- 
ume is approximately 500 ml of water or 375 ml of 
carbon dioxide. With this volume of water or gas in the 
bladder, a terminal contraction may occur when the 
physician instructs the patient to void (Fig. 2). Its sub- 
sequent inhibition indicates normalcy. 

The terminal bladder contraction completes the 
CMG. In the urologically normal and neurologically 
intact individual, the appearance of this contraction re- 
quires voluntary facilitation by the patient. In the 
urologically or neurologically abnormal patient it may 
appear without voluntary facilitation and the patient 
cannot inhibit it (Fig. 3). 

This technique also measures the efficiency of ab- 
dominal and diaphragmatic muscular contraction dur- 
ing voiding. When the patient voluntarily strains and 
coughs, the spikes of increased pressure reflect the 
efficiency of voluntary contraction of abdominal and 
diaphragmatic musculature. 

One major reason for performing cystometry is to 
detect the presence of inhibited bladder contractions 
which result in inappropriate loss of urine (Fig. 3). This 
mechanism of urinary loss simulates "stress inconti- 
nence." These contractions are not under the volitional 
control of the patient. Bladder contractions of greater 
than 15 cm of water may occur at any time, even at less 
than normal bladder volume. If the patient cannot 
suppress this vesical activity, it is indicative of an un- 
stable bladder. Other terms are detrusor dyssynergia, 
bladder hyperreflexia, irritable bladder, and uninhib- 


ited neurogenic bladder. The CMG reveals 85% of 


these uninhibited contractions when the patient is in 
the supine position. An additional 10% to 13% of these 
contractions are manifest when the patient changes to 
the standing position, walks in place, coughs, or 
bounces the heel. These detrusor-activating proce- 
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Fig. 5. The CMG of the hypotonic bladder reveals no increase 
of pressure with filling and an excessive intravesical capacity. 
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Fig. 6. The UCPP provides a continuous record of urethral 
pressures as a recording catheter is withdrawn through the 
urethra. | 


dures are essential to detect those patients who are in- 
continent as a result of uninhibited detrusor con- 
tractions. l 

Additional activation procedures include rapid dis- 
tention of the bladder with carbon dioxide, dilation of 
the urethra or rectum, the use of drugs such as 
bethanechol, and the instillation of ice water. 

The bethanechol denervation-sensitivity test detects 
those bladders with at least 50% parasympathetic 
motor denervation? (Fig. 4). The subcutaneous admin- 
istration of 2.5 mg of bethanechol at a bladder volume 
of 100 ml results in a bladder pressure (at a volume of 
100 ml) of at least 15 cm of water greater than the 
control pressure within 30 minutes. 

The ice water test evaluates the sensory innervation 
of the bladder.” If the vesical sensory innervation is 
normal, the injection of 60 to 90 ml of ice water pro- 
vokes its expulsion within 20 seconds. If expulsion does 
not occur, either sensory innervation is abnormal or an 
inappropriate external sphincter contraction prohib- 
ited expulsion even though the bladder contracted. 
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Fig. 7. The microtip transducer catheter. The arrows indicate the two microtransducers 6 cm apart. 
(Illustration courtesy of Torkel Rud, M.D., Radium Hospital, Oslo, Norway.) 





Fig. 8. The catheter for a gas or water UCPP. The arrows indicate the two orifices. 


Conversely, the hypotonic bladder is the designation 
which the physician gives to that bladder which ac- 
comodates excessive amounts of gas or water without 
increases in pressures (Fig. 5). These patients also lack 
the ability to void with complete bladder emptying. 


Urethral closure pressure profiles 
The urethral closure pressure profile (UCPP) is a 
record of pressures along the urethral lumen obtained 


by means of a recording catheter which is slowly and 
constantly withdrawn through the urethra* * '° (Fig. 
6). The resulting pressure curve provides a measure- 
ment of initial bladder pressure, functional and total 
urethral length, and closing and maximal urethral 
pressures. Closing pressure is the difference between 
the simultaneously measured bladder pressure and the 
maximal urethral pressure. The closing pressure nor- 
mally varies between 50 and 100 cm of water with the 
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Fig. 9. The four-channel, two-balloon Tanagho urodynamic catheter. The arrows indicate the two 
balloons. Two channels exit from the catheter tip for infusion and intravesical pressure recordings. 


average at the lower limits of this range. The functional 
length of the urethra is the distance along the urethra 
where the intraurethral pressure exceeds the simulta- 
neously measured intravesical pressure. The functional 
length in normal female subjects varies between 3 and 
5 cm. The total profile length is the distance between 
the first pressure increase at the vesical neck to a re- 
cording of zero atmospheric pressure beyond the ure- 
thral meatus. 

Several types of catheters are available for the mea- 
surement of the UCPP.® The first of these is a catheter 
which utilizes electronic microtransducers* to record 
pressures (Fig. 7). The major advantage of this catheter 
is its reliability and its ability to provide reproducible 
results. The major disadvantages of this type of cathe- 
ter are its cost and fragility. 

A second catheter has two open channels (Fig. 8) for 
gas or water flow.t One channel at the tip of the cathe- 
ter exits into the bladder and another channel exits on 
the side of the catheter into the urethra. Each channel 
measures resistance to the flow of slowly perfused 
water or gas as the catheter is withdrawn through the 
urethra. The urethral resistance measured by this 
catheter is a summation of both sidewall tension and 
exit pressure into the bladder or through the meatus 
for the carbon dioxide or water. The variabilities asso- 
ciated with this combination of measured forces create 
problems with reproducibility. 


*Millar Instruments, Inc., Houston, Texas. 
tHeyer-Schulte, Goleta, California. 
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Fig. 10. Tests for urethrovesical dynamics with voluntary pel- 
vic floor contractions and with various stressful maneuvers 
reveal the integrity of the functional urethral sphincteric unit. 


Tanagho and Jonas? developed another catheter 
with four channels and two balloons for electronic re- 
cording of intravesical and intraurethral pressures 
(Fig. 9).* The two sensitive balloon membranes record 
pressures generated by the proximal smooth muscle 
and distal skeletal muscle sphincters. A third channel is 
necessary to fill the bladder with water during cys- 
tometry while the fourth channel records intravesical 
pressures. 

Subsequent to the UCPP, the physician asks the pa- 
tient to voluntarily hold urine and to transmit intra- 
abdominal pressure to the urethra by straining and 
coughing® (Fig. 10). This is a test of urethrovesical 
dynamics with voluntary contraction of the pelvic floor 
and with a variety of stressful maneuvers. 

The physician records the UCPP with the bladder 
both empty and full and with the patient in various 


*Heyer-Schulte, Goleta, California. 
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Fig. 13. Uroflowmetry measures urine flow as a function of 
time along with an estimation of maximum flow rate. 
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Fig. 14. Electromyography of the pelvic floor during micturi- 


tion, Electrical silence begins when the detrusor begins to 


contract. 





Fig. 15. The bladder trigone and the left ureteral orifice (small 
arrow) as seen with the urethroscope. 


cough UCPP the catheter is withdrawn through the 
urethra while the patient continuously coughs. The 
urethral pressure of the continent patient remains 
greater than the intravesical pressure at all times. 
The incontinent patient demonstrates a negative CP 
during episodes of increased abdominal pressure (Fig. 
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Fig. 16. The normal urethrovesical junction. 





Fig. 17. Partial closure of the urethrovesical junction in re- 
sponse to "hold" command. 


12). This demonstration of negative closure pressure is 
characteristic of the patient with genuine stress incon- 
tinence. In our opinion, if the patient has salvageable 
sphincter muscle remaining in the urethra, as demon- 
strated by an increased pressure response to holding of 
urine, in the absence of other causes of incontinence, 
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Fig. 18. Complete closure of the urethrovesical junction in 
response to "hold" command. 


she has an excellent chance of responding to a re- 
tropubic surgical repair (Fig. 10). 


Uroflowmetry 


Uroflowmetry records rates of urine flow through the 
urethra" (Fig. 13). From the uroflow curve the physi- 
cian relates the voided volume to the maximum flow 
rate and the time for urine flow. Normal female sub- 
jects void more than 20 ml/sec in less than 20 seconds. 
The main objective of uroflometry is the detection of 
an obstructed urine flow. If flow is greater than 20 to 
25 ml/sec, obstruction is usually absent. 


Electromyography 

Urologic electromyography measures the electrical 
activity of the commonly innervated striated sphincters 
of the urethra and the anus.'' Normally the recording 
reflects a basal amount of electrical activity in both 
sphincters due to constant bombardment of these 
muscle fibers by the centrally located pudendal nucleus 
through the pudendal nerve. 

Normally, during voiding, the voluntary sphincters 
of both these organs relax (Fig. 14). When the vesical 
contraction ceases, both sphincters resume their basal 
electrical activity. The coordinated response of the 
sphincter and the detrusor contraction is clinically use- 
ful in detecting dyssynchronous voiding. 


Urethroscopy 
Urethroscopy allows the physician to examine the 
bladder trigone, the ureteral orifices, the urethrovesi- 
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Fig. 19. Polyps at the urethrovesical junction. 


cal junction, and the entire length of the urethra.” 
This is not a static visualization of these structures but a 
dynamic assessment of normal and abnormal function. 
It is important to realize that urethroscopy amd cystos- 
copy are not synonymous terms, since the urethroscop- 
ist cannot visualize the entire bladder. 

With the urethroscope in place the physician vi- 
sualizes the trigone and ureteral orifices (Fig. 15). Car- 
bon dioxide flows at a rate of 60 ml/minute during the 
entire procedure. The urethroscope is then withdrawn 
to the urethrovesical junction and the physician ob- 
serves the dynamic function of this area (Fig. 16). Spe- 
cificallv, the endoscopist views the response of the ure- 
throvesical junction to the commands of hold urine, 
strain, and cough. In the normal patient the ure- 
throvesical junction closes over the end of the urethro- 
scope with each of these commands (Figs. 17 and 18). 
After examining the urethrovesical junction, the phy- 
sician further retracts the urethroscope through the 
entire length of the urethra; he notes the color of the 
epithelium, the presence of polyps (Fig. 19) or exudate 
(Fig. 20) in the lumen, and the location of any openings 
through the urethral wall (Fig. 21). 


Gynecologic-urologic radiology 

One of the major advances in the radiographic as- 
sessment of the urinary tract is the development of a 
radiourologic procedure which provides a dynamic 
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Fig. 20. Exudate from posterior periurethral glands in 
chronic urethritis (arrow). 





Fig. 21. Urethrovaginal fistula. 





Fig. 22. Radiographic demonstration of the bladder during rest in the anteroposterior view (left). 
Descent below the symphysis indicates the presence of a cystocele (right). 


radiographic assessment of the lower urinary tract in 
normal and disease states. Tanagho"? first described 
the procedure. It utilizes fluoroscopic visualization of 
the bladder and urethra to provide information re- 
garding their function under various conditions. The 
specific procedure is as follows: (1) catheterization of 
the bladder for residual urine; (2) bladder filling to 
capacity with a 3096 Hypaque solution; (3) visualization 
of the bladder in the anteroposterior supine position; 
(4) visualization of the bladder in the oblique projection 
if symptoms suggest reflux; (5) visualization of the rest- 


ing and straining bladder in the anteroposterior stand- 
ing position with the catheter in place (Fig. 22); (6) 
visualization of the resting and straining bladder in the 
true lateral position with the catheter in place (Fig. 23); 
(7) visualization of the bladder with the patient in the 
oblique position after removal of the catheter (Fig. 24); 
(8) documentation of the effects of coughing (Fig. 25). 
If the patient has immediate urine loss upon coughing 
this documents the diagnosis of stress incontinence. 
However, if the urine loss appears some time after the 
actual cough or lasts longer than the cough (Fig. 26), 
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Fig. 23. True lateral view of the bladder during rest (left) and straining (right). The arrows indicate 


the lower margin of the symphysis. 





Fig. 25. Oblique view of the bladder during rest (left) and with coughing (right). The arrow indicates 


the presence of urine in the urethra. 


the incontinence is usually the result of an uninhibited 
bladder contraction. 
This dynamic assessment of lower urinarv tract ab- 


normalities provides an objective documentation of 
genuine stress incontinence and uninhibited bladder 


contractions. 


Comment 

A variety of urodynamic testing procedures and 
other diagnostic maneuvers are now available for the 
evaluation of patients with urinary incontinence. Fre- 
quently surgical failures result when the incontinence is 
not a problem of altered anatomy but is due to other 
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Fig. 26. Oblique view of bladder during uninhibited micturition initiated by previous coughing. 


Arrows indicate presence of urine in urethra. 


causes. History, physical examination, cystometry, uro- 
flowmetry, urethroscopy, urine culture, and urinalysis 
should be done on all patients to be operated upon for 
stress incontinence. Some, especially those with recur- 
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I. Giant condylomata 
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Small condylomata acuminata are easily diagnosed clinically and are not often difficult to treat. 
Giant condylomata, however, can pose real problems in diagnosis and treatment. They must be 
distinguished from verrucous carcinomas or giant condylomata with squamous malignant change. 
Large biopsy specimens that include the stroma are necessary in order to make the correct 
diagnosis, since these entities have somewhat similar histologic features. Treatment should be 
surgical because radiation and podophyllum have both proved to be of little benefit. Surgical 
removal also allows excellent pathologic study to determine the presence of squamous malignant 
change or verrucous carcinoma. (AM. J. OBSTET. GYNECOL. 137:412, 1980.) 


SMALL benign condylomata, giant condylomata, and 
verrucous carcinomas are distinct clinical enuties that 
require different modes of therapy and follow-up. Un- 
fortunately, pathologists and clinicians often find it 
difficult to differentiate between the latter two entities 
because of the gross and microscopic similarities be- 
tween them, which can cause a true diagnostic dilemma. 

The similarities between giant condylomata and ver- 
rucous carcinomas make difficult a precise review of 
the literature to determine the number of these cases 
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reported, because what one author reports as giant 
condyloma with malignant change may be reported by 
another as verrucous carcinoma or giant condyloma of 
the Buschke-Loewenstein type.' 

Condylomata acuminata are small papillary growths 
that are most often found in the lower genital tract of 
women.? The disease is sexually transmitted, with the 
infectious agent having been identified as belonging to 
the papovavirus group.* ? After several weeks of incu- 
bation, small flesh-colored papules with surface papil- 
lations appear in various parts of the lower genital tract 
or perineal region. In general, most condylomata are 
small and easily controlled. However, on rare occa- 
sions, a giant growth that covers most of the vulva or 
large portions of the vagina has been observed." ? 
Giant condylomata are closely related to verrucous 
carcinomas, and, as noted above, differentiation be- 
tween these two lesions can be extremely difficult. 

This report presents our experience with the benign 
condyloma. Only one case of the giant form was found 
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Fig. 1. Condylomata showing fibrovascular cores covered by stratified squamous epithelium. (x 100.) 





Fig. 2. High-power view of stratification of the epithelium with vacuolated cytoplasm in upper layers. 


(x 400.) 


in our surgical pathology file. This case is used to sup- 
port the existence of such a lesion, and to aid in differ- 
entiating it from verrucous carcinoma, as will be re- 
ported in Part II of this paper. 


Material and methods 


The surgical pathology files at the University of 


Alabama Medical Center were searched for cases of 
condylomata of the female genital tract, since 1971. 
The files disclosed 41 cases of condylomata acuminata 


and one case of giant condyloma acuminatum. Twelve 
of the small condylomata were diagnosed by cytologic 
examination. One of the women had condylomatous 
lesions in the cervix, vagina, and vulva. Eighteen 
women had cervical lesions, three had vaginal lesions, 
seven had vulvar lesions, and in one the lesion was not 
specified. The giant condyloma was localized to the 
vulva. All cases were reviewed by one pathologist with- 
out prior knowledge of the pathologic behavior of 
these lesions or the method of therapy. 
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Fig. 3. Papanicolaou smear of condylomata demonstrating perinuclear cytoplasmic vacuoles. 


(Xx 1,600.) 


Pathologic and clinical morphologic features. Con- 
dyloma acuminatum is a proliferative epithelial out- 
growth that is seen projecting above the surfaee in a 
cauliflower-like fashion. Since most of the lesions are 
easily recognized clinically, they can be treated without 
biopsy. Thus, the incidence of these lesions in the sur- 
gical pathology files is not a true one but, rather, 
reflects atypical growth or atypicalities in a Papanico- 
laou smear. Frequently, the surface of a condyloma 
shows red-brown punctation. Multiple lesions are often 
encountered, a feature which further aids in the clini- 
cal diagnosis. 

By light microscopy, condylomatous lesions have 
papillary configurations consisting of fibrovascular 
cores covered by stratified squamous epithelium (Fig. 
1). The vascular channels in the cores tend to be 
packed with red blood cells, with vessels occasionally 
showing total occlusion by a thrombus. This vascular 
pattern causes the punctation of the lesion that ts seen 
on colposcopic examination. Each fibrovascular core is 
typically covered by several layers of stratified. squa- 
mous epithelium of normal polarity. Typically, the 
outer several layers of epithelium have vacuolated cy- 
toplasm (Fig. 2). These cells constitute an important 
diagnostic feature and can be detected in cytologic 
specimens (Fig. 3). Superficial to the vacuolated cells 
are several layers of parakeratotic cells and a keratin 
layer. In some condylomata, the parakeratotic layers 
are infiltrated by inflammatory cells, which may extend 
into the entire lesion, but usually remain on the surface 
(Fig. 4). 


Dysplastic changes as defined by loss of polarity and 
hyperchromasia were identified in several cases of con- 
dyloma acuminatum (Fig. 5). Dysplasia was identified 
in eight of 10 cervical condylomata and was absent 
from both the vaginal and vulvar lesions. In general, 
cervical condylomata lack granular cell layers, but this 
feature was seen frequently in the vulvar lesions (three 
of seven) (Fig. 6). 

Grossly, giant condylomata are large cauliflower-like 
growths that cover a large area of the vulva, perineum, 
or lower vagina. Such a vulvar lesion is shown in Fig. 7. 
The histopathologic findings in giant condylomata are 
similar to those in small condylomata (Fig. 8). Vacuo- 
lated cells are identified in both small and giant 
condylomata (Fig. 9). By electron microscopy, the vac- 
uolated cells are recognized as resulting from multi- 
vesicular changes that occur in the perinuclear region. 
The deeper layers of epithelium show features similar 
to normal epidermal cells, with many desmosomes and 
tonofibrils. The fact that the deeper areas will also con- 
tinue to show a papillary formation will aid in separat- 
ing this lesion from verrucous carcinoma. 


Comment 


Buschke first described the clinical features of a giant 
condyloma of the penis in 1896.'° Buschke and 
Loewenstein, in 1925, published a more detailed ac- 
count of these lesions.' Since that time there have been 
numerous reports in the English literature describing 
giant condylomata of the penis and rectum with vari- 
ous malignant changes." ''~' The first reported cases 
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Fig. 4. Inflammatory cells are common in these lesions, espe- Fig. 6. Granular cell layers are more common in vulvar lesions 
cially in the upper parakeratotic layers. (x 400.) than in cervical lesions. (x 400.) 





Fig. 5. Area of dysplastic change within a condyloma. Fig. 7. Gross photograph of giant condyloma replacing the 
(X 1,600.) entire vulva. 
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Fig. 8. Microscopic view of lesion seen in Fig. 7. Note similarity to the small condylomata in Fig. 1. 


(x 100.) 





Fig. 9. Same as Fig. 8. (x400.) 


of giant condylomata of the vulva with malignant 
change were in Bantu women from South Africa.'® 
Since that time there have been several other reports of 
giant condylomata with malignant change both of the 
vulva'® !*: 17. 18 and vagina.’ 

The infectious agent of condylomata acuminata has 
been identified by electron microscopy as belonging to 
the papovavirus group.?? Carcinomatous changes in 
the human wart are infrequent, as attested to by the 
small number of cases reported. This is in contrast to 


the Shope papilloma, a benign papovavirus-induced 
growth of cottontail rabbits, which undergoes malig- 
nant change 25% of the time.'? There has been re- 
ported of a case of carcinoma in situ associated with 
anal warts in which the papovavirus particle was dem- 
onstrated in the extracts of the recurrent warts.” Kovi 
and associates!" were unable to demonstrate virus-like 
particles in the condyloma showing malignant change, 
but were able in the same patient to show virus-like 
particles in the nonmalignant portion. The negative 
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findings, however, cannot be considered to be complete 
evidence of the absence of viruses in the malignant 
lesion. In the animal model, the development of malig- 
nancy is associated with disappearance of the virus 
from the tissue.!* ?! 

In our series, there was an increased incidence of 
dysplasia in cervical condylomata as compared to vagi- 
nal and vulvar condylomata. This may be explained by 
the possibility that these lesions were biopsied because 
of atypical Papanicolaou smears. The seemingly in- 
creased incidence of dysplasia in cervical condylomata 
raises the possibility that condylomata in cervical epi- 
thelium are more susceptible to virus or some type of 
carcinogen. More studies are needed to verify these 
findings and to further substantiate a viral etiology for 
malignant changes in condylomata. 

The major difficulties in managing these lesions arise 
from the gross as well as microscopic similarities of 
giant condylomata and verrucous carcinomas. The dif- 
ferentiation between simple condyloma and squamous 
cell carcinoma with invasion and spread to lymph 
nodes is not particularly difficult for either the clinician 
or the pathologist. It is the “in between" lesions that 
pose the real problem. A high index of suspicion and a 
careful clinical examination with biopsy specimens that 


include some stroma are mandatory in the evaluation 


of these patients. The pathologist should be alerted to 
the size of the lesion and any evidence of "clinical ag- 
gression." 
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One must also be aware of the fact that invasive 
squamous cell carcinoma can also be found in conjunc- 
tion with giant condylomata.'^ !* 17 The carcinoma 
seems to supersede an originally benign condition in 
cases of condylomata acuminata with malignant trans- 
formation. The duration of the wart before histologic 
evidence of squamous malignancy is relatively brief.'7 
Davies? reported a large series of malignant penile le- 
sions in which the average duration of symptoms was 
7.5 months in patients with so-called “malignant con- 
dyloma" (squamous cell carcinoma) but 39 months in 
patients with the Buschke-Loewenstein tumor, or giant 
condyloma. 

Loewenstein,” as early as 1939, stated that treat- 
ment with x-ray and radium did not produce satisfac- 
tory results and recommended surgery as a treat- 
ment that would suffice for the most part. Many au- 
thors* *** have shown that giant condylomata do 
not respond well to topical podophyllum. Continued 
treatment with podophyllum may also delay the estab- 
lishment of the correct diagnosis, since biopsy and de- 
finitive therapy are delayed. The therapy of choice is 
surgical, the extensiveness of which depends on the 
location of the lesion and the presence or absence of 
squamous malignant change. Excision of the lesion also 
allows extensive pathologic study to help rule out ma- 


lignant change. 
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Verrucous carcinoma is a variant of squamous cell carcinoma that often presents as a large 
cauliflower-like lesion with locally destructive growth. A high index of suspicion on the part of the 
clinician and pathologist is needed for an accurate diagnosis since the pathologic findings may be 
benign on an individual cell basis or may even resemble those of a condyloma. Deep biopsy that 
includes the base of the lesion is needed for accurate histologic diagnosis, and the pathologist 
should be aware of the aggressive nature of the lesion. The treatment of choice is surgical, with 
wide local excision being sufficient in most cases. Radiotherapy often fails to eradicate the lesion 
and may even cause it to become more anaplastic. (AM. J. OBSTET. GYNECOL. 137:41 9, 1980.) 


VERRUCOUS Carcinoma is a variant of squamous cell 
carcinoma that has distinctive clinical and pathologic 
characteristics. It arises most commonly in the oral cav- 
ity, but may be found in any moist membrane com- 
posed of squamous epithelium. The term verrucous 
carcinoma was first used by Ackerman! in 1943, to de- 
scribe lesions found in the mouth and pharynx in 31 
patients. Kraus and Perez-Mesa? reported the first case 
involving the female genitalia. Issacs,? in 1976, re- 
viewed the literature and added 10 cases from a survey 
made by the Society of Gynecologic Oncologists. Two 
other reports have been published since then to bring 
to 36 the total number of cases reported.* ? The true 
incidence, however, is very difficult to ascertain be- 
cause of the similarities of this lesion to giant papil- 
loma, giant condyloma acuminatus, giant condyloma of 
the Buschke-Loewenstein type, and well-differentiated 
squamous cell carcinoma. 
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The intent of this report is to aid the clinician and 
pathologist in differentiating verrucous carcinoma 
from the above-mentioned lesions. Our interest in ver- 
rucous carcinoma has been stimulated by a recent in- 
crease in the incidence of it seen at our institution. A 
subsequent report will be made of our experience with 
this clinical entity. 


Pathologic and histologic features 


By light microscopy, verrucous carcinoma can be 
recognized only if the pathologist has the entire speci- 
men. In cases in which only a small surface biopsy spec- 
imen is examined, the lesion may have an appearance 
identical to that of a condyloma acuminatum or squa- 
mous papilloma, primarily because of the minimal de- 
gree of atypia of the verrucous carcinoma. Verrucous 
carcinomas present as proliferating growths that in- 
volve large areas of the genitalia (Fig. 1, A-C). In ver- 
rucous carcinoma, most of the lesion extends along the 
surface and laterally, with the formation of papillary 
growth in the major part of the lesion. Unlike con- 
dyloma acuminatum, in which the fibrovascular core 
extends from the stroma to surface, verrucous carci- 
noma has fibrovascular cores that are limited to the 
surface. The deeper part of the verrucous carcinoma 
does not, in general, show the papillary configuration 
of the condyloma but is represented either by a straight 
line or by solid nests of epithelial cells. This wider base 
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Fig. 1. Verrucous carcinomas. A, Lesion of cervix, vulva, and vagina associated with procidentia. 
(x25.) B and C, Vulva and perineal lesions. (X 25.) 





Fig. 2. Cut-surface and microscopic views of verrucous carcinomas. A and B correspond to lesions 
shown in A and B, respectively, of Fig. 1. Note absence of fibrovascular cores and the presence of the 
wider base, both characteristics that distinguish these lesions from condylomata acuminata. 
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Fig. 3. Microscopic features of verrucous carcinomas. A, Prominent basal cell layer. (x 400.) B, 
Well-differentiated neoplastic cells lacking the order seen in the benign condylomata. (x 400.) C, 
Hyperkeratotic areas. (x 100.) D, Perinuclear vacuoles. (x 1,600.) 


of the verrucous carcinoma appears to be a specific 
feature that may be used as a point of differentiation 
between it and condyloma acuminatum (Fig. 2, A-C). 
Ordinarily, atypia is absent and the growing zone ap- 
pears to be limited to one or two layers that abut on the 
basement membrane (Fig. 3, 4). The neoplastic cells 
within the papillae have abundant cytoplasm with a 
ground-glass appearance and a centrally located round 
to avoid nuclei (Fig. 3, C). Keratinization is usually 
limited to the surface epithelium, which in most cases 
appears to be thick and made up of several layers (Fig. 
2, B). As is the case with the benign condylomatous 
lesions, almost all papillary verrucous carcinomas show 
areas of vacuolization of the tumor cells similar to the 


koilocytic cells of condylomata acuminata (Fig. 3, D). 
Another feature shared by both lesions is the presence 
of a prominent granular cell layer. Although dysplasia 
is minimal, we have observed in one of our cases the 
presence of adjacent areas of carcinoma in situ with a 
Bowenoid pattern (Fig. 4). As is the case with con- 
dylomata acuminata, the vacuolated cells appear to be 
more prominent in the outer layers of the lesions. 

By electron microscopy, verrucous carcinoma shows 
ultrastructural features similar to those of normal strat- 
ied squamous epithelium. In this regard, tonofibrils 
and desmosomes are easily identifiable within the le- 
sion (Fig. 5). The deeper part of the verrucous carci- 
noma appears to have a basement membrane (Fig. 5, 
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Fig. 4. Area of Bowenoid change seen in area of vulva adjacent to lesion shown in Fig. 1, C. (x 400.) 


inset). No viral particles are identified in the cases that 
we studied. 


Comment 


The etiology of verrucous carcinoma in the female 
genitalia is not known. The disease in the oral cavity 
has been linked to chewing tobacco and pipe smok- 
ing.” 7 Penile lesions have been linked to poor hygiene, 
preexisting condyloma acuminatum, and the presence 
of a prepuce. The possibility of a viral etiology has been 
raised because of the histologic similarity of these le- 
sions to condylomata acuminata, which have been 
shown to be caused by the papovavirus group." 

The gross and microscopic features of verrucous 
carcinoma, as well as its natural history, are very similar 
to those of lesions described as giant condylomata of 
Buschke-Loewenstein.® ?7!! These entities may be suc- 
cessive stages of the same pathologic process.'^ '* 

In the female genitalia, the disease appears to be 
somewhat more common in the vulva and cervix,’ but 
cases have been reported in the vagina.* * '! 

Histologically, the lesion appears to be benign or 
shows only slight atypia. A small biopsy specimen taken 
only from the surface may well be misinterpreted as 
hyperplasia or, very commonly, as a condyloma acu- 
minatum. Unfortunately, this may only tend to confirm 
an erroneous clinical impression and lead to either a 
delay in treatment or inappropriate therapy. It is ex- 
tremely important that the pathologist be given an ac- 
curate description of the lesion, including size and 
whether there is encroachment on adjacent structures. 
When the biopsy findings do not correlate with the 


clinical impression, it may be neceessary for the pathol- 
ogist to actually view the lesion in the patient. 

The natural history of untreated verrucous carci- 
noma of the female genitalia is similar to that which 
occurs elsewhere.? It will grow slowly, but relentlessly, 
with local destruction. Adjacent tissues, even bone, are 
often invaded.” '^ Metastasis to regional nodes is very 
rare with the extragenital lesion, but this does occur on 
occasion. Kraus and Perez-Mesa? were able to demon- 
strate metastasis in only one of 105 patients. Gallousis’® 
enumerated 11 of 120 cases of verrucous carcinoma 
with lymph node metastasis. Three of these, however, 
had been treated with previous irradiation. Ackerman’ 
reported that the tumor grows around the Iymph 
nodes rather than actually metastasizing to the lymph 
node. Perineural invasion occurs rarely. This is 
thought to probably represent spread along the more 
easily invaded pathways rather than indicating in- 
creased aggressiveness.'* There has been one report of 
a case with proved lung metastasis.'* Too few cases of 
this disease have been reported in the female genitalia 
to determine the true incidence of nodal metastasis, but 
it is probably also rare. 

Therapy for these lesions has in the past been varied. 
Goethals and associates? used electrocautery, including 
electrocoagulation of the tumor bed, with a cure in the 
majority of their patients. Radiation is generally un- 
satisfactory; in Ackerman's! original series, seven pa- 
tients with large lesions were irradiated and four de- 
veloped recurrences. He also irradiated seven patients 
with smaller lesions, but obtained long-term success in 
only four of these. Kraus and Perez-Mesa* treated 17 
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Fig. 5. Fine structural features of a verrucous carcinoma. Tonofibrils and desmosomes are present in 
large numbers. The nuclei and cytoplasm lack features of malignant cells. (x 12,000.) 


patients with irradiation, which was unsuccessful in all. 
Another report listed three of four recurrences in 
patients treated with irradiation alone." Demian and 
associates’ review of the literature revealed a 30% inci- 
dence of anaplastic transformation in verrucous carci- 


noma treated by irradiation." A report from Califor- 
nia, by Schwade and associates,'? updated Demian's re- 
view and concluded that there is only a 10.796 incidence 
of anaplastic transformation. Schwade's report also ad- 
vocated the use of radiotherapy in verrucous carcinoma, 
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having 4 of 6 patients with no evidence of disease at 1 to 
4 years. A more recent report by Wood and associates? 
stated that it is doubtful whether any of these lesions 
have been cured by radiotherapy. Itisoften quite tempt- 
ing to employ radiotherapy in the treatment of elderly 
women with these large lesions, but this therapy is usu- 
ally not satisfactory. 

For the present, it would seem that, once the verruc- 
ous nature of the lesion has been established, wide 
surgical excision yields the best results.? The value of 
lymph node dissection is debatable because of the rare 
occurrence of node metastasis, although Gallousis'® 
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Hysteroscopy in the evaluation of female infertility 


RAFAEL F. VALLE, M.D. 
Chicago, Illinois 


Endometrial and tubal causes of female infertility have been sought with the use of endometrial 
biopsy, the Rubin test, hysterosalpingography, and laparoscopy. Hysteroscopy, used as an adjunct 
to these mehods, can increase their effectiveness in evaluating uterine or tubal factors that may 
account directly or indirectly for reproductive failure. Hysteroscopy was included in the diagnostic 
evaluation of 142 patients with a diagnosis of primary or secondary infertility. In 6296, visually 
recognizable abnormalities were found, such as intrauterine adhesions, endometrial polyps, 
submucous leiomyomas, and uterine septa, that could explain the infertility. In 31.796 of 63 patients 
who had an abnormal hysterosalpingogram, hysteroscopy demonstrated a normal uterine cavity. 
Even though hysteroscopy is useful as a diagnostic and therapeutic adjunct to traditional methods 
for evaluation of uterine factors in infertility, it does not replace or exclude them. Rather, it 
complements the procedures, particularly when abnormal hysterosalpingograms have been 
obtained, when intrauterine adhesions are suspected, or when there is abnormal uterine bleeding. 
Performed concomitantly with laparoscopy, hysteroscopy becomes the most effective technique for 
evaluation of the uterine and tubal conditions that may play a role in female infertility. (AM. J. OBSTET. 


GYNECOL. 137:425, 1980.) 


WITH advances in instrumentation and the availability 
of safe methods for uterine distention (dextrose 5% in 
water, dextran 32% in dextrose, and CO, gas), interest 
in hysteroscopy has increased, particularly with regard 
to its applicability in the study of female infertility." ? 
Traditionally, endometrial and tubal factors in infertil- 
ity have been studied with endometrial biopsy, curet- 
tage, hysterosalpingography, the Rubin test, and 
laparoscopy. Problems associated with these methods, 
particularly in evaluating intrauterine lesions, have 
prompted gynecologists to consider hysteroscopy as an 
adjunct to these methods for exploring the uterine 
cavity visually, thus increasing the precision and accu- 
racy of diagnosis and treatment of intrauterine patho- 
logic conditions that may account directly or indirectly 
for the reproductive failure of the female. Hysteros- 
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copy may prove to be particularly useful when the hys- 
terosalpingogram is abnormal or difficult to interpret. 

A prospective study was initiated to determine the 
role of hysteroscopy in the evaluation of female infer- 
tility. 


Material and methods 


One hundred and forty-two women underwent hys- 
teroscopic examinations as part of the overall evalua- 
tion of primary or secondary infertility. These patients 
were selected from a larger group of 970 women who 
were subjected to hysteroscopy for a variety of in- 
dications. 

Immediate indications for hysteroscopy in the 142 
patients were: abnormal hysterosalpingogram (63), 
suspected intrauterine adhesions (24), unexplained in- 
fertility (22), abnormal uterine bleeding (18), intra- 
uterine dissection of submucous leiomyomas, thick in- 
trauterine adhesions, uterine septa, etc. (8), and routine 
evaluation of infertility (7) (Table I). 

Prior to the procedure, each patient received a thor- 
ough explanation, with diagrams and pictures, of what 
would be done. A Papanicolaou smear, gonococcus and 
cervical cultures, and, if appropriate, a pregnancy test, 
were performed. A history was taken to exclude pa- 
tients who had had recent pelvic inflammatory disease. 

Whenever possible, hysteroscopy was scheduled after 
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Table I. Indications for hysteroscopy (secondary 


factors associated with infertility) 
No. of 
patients | Percent 


Indication 
Abnormal hysterosalpingogram 63 44.4 
Suspected intrauterine adhesions 24 16.9 
Unexplained infertility 22 15.9 
Abnormal uterine bleeding 18 12.7 
Required intrauterine dissections 8 5.6 
(polyps, leiomyomas, septa, etc.) 
Routine evaluation 7 4.9 


Table II. Hysteroscopic findings 


Finding Percent 
Normal intrauterine visualization 54 38.0 
Intrauterine abnormality 88 62.0 
Endometrial polyps 34 24.0 
Intrauterine adhesions 28 19.7 
Submucous leiomyomas 11 7.8 
Uterine septum 9 6.3 
Cesarean section scar defect 3 21 
Cervical stenosis 8 2 


Table III. Hysteroscopic findings in 82 patients with 
primary infertility 


Finding Percent 
Normal intrauterine visualization 35 42.7 
Endometrial polyps 24 29.3 
Submucous leiomyoma 11 13.4 
Uterine septum 9 10.9 
Intrauterine adhesions 3 $a 





Table IV. Hysteroscopic findings in 60 patents 
with secondary infertility 


Finding Percent 
Normal intrauterine visualization 19 31.7 
Intrauterine adhesions 25 41.7 
Endometrial polyps 10 16.6 
Cesarean section scar defect 3 5.0 
Cervical stenosis 3 5.0 





Table V. Hysteroscopic findings in 63 patents 
with abnormal hysterosalpingogram 


Finding Percent 
Normal intrauterine visualization 20 3L 
Intrauterine adhesions 12 19.0 
Endometrial polyps 11 17.5 
Submucous leiomyomas 9 14.3 
Uterine septum 9 14.3 
Unilateral uterine horn 2 3.2 
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hysterosalpingography during the proliferative phase 
of the patient's menstrual cycle, and was performed on 
an outpatient basis with the use of local anesthesia. In 
94 patients, general anesthesia was necessary because 
additional surgical interventions, such as laparoscopy 
or curettage, were planned. In these patients, an effort 
was made to perform the procedure during the secre- 
tory phase, so as to study the ovarian and endometrial 
changes associated with ovulation. When intrauterine 
dissections were planned, the procedures were per- 
formed subsequent to menstruation. In the other 48 
patients, paracervical block anesthesia was used. 

The age range of the patients was 24 to 38 years, with 
a mean age of 29. 

Technique. Immediately prior to distention of the 
uterus, dextrose 5% in water was used to cleanse the 
endometrial cavity of debris, mucus, or blood. Disten- 
tion of the uterine cavity was accomplished with the use 
of either dextrose 5% in water (110 patients), dextran 
32% weight per volume (w/v) in dextrose 10% w/v (Hys- 
kon*) (20 patients), or CO; gas insufflation (12 patients). 
The preferred medium for uterine distention was dex- 
trose 5% in water because of its simplicity, usefulness in 
cleansing the endometrial cavity prior to distention, and 
safety. Dextran 32% was used when intrauterine dissec- 
tions (removal of uterine septa, submucous leiomyomas, 
and division of thick intrauterine adhesions) were antic- 
ipated, or if bleeding from the uterine cavity was 
enough to obscure the uterine cavity when other media 
were used. CO, gas insufflation was used in patients 
who did not require laparoscopy, in an attempt to cor- 
relate a Rubin test with an equivocal hysterosalpingo- 
gram. Paracervical block anesthesia, with the use of 
Nesacaine 1% for the infiltration, made possible the 
elimination of concomitant analgesia, thereby reducing 
the postoperative side effects and expediting the re- 
covery time. 


Results 


The hysteroscopic findings in the 142 patients are 
outlined in Table II. In 88 patients (62%), visually rec- 
ognizable abnormalities were found that could explain 
the infertility; these included intrauterine adhesions, 
endometrial polyps, submucous leiomyomas, and uter- 
ine septa. In 54 patients (38%), visualization revealed 
that the intrauterine cavity was normal. Infertility was 
primary in 82 patients, and secondary in the other 60 
patients. Details of the findings in these groups are 
given in Tables III and IV. 

Of 63 patients who had an abnormal hysterosalpin- 


*Pharmacia Laboratories, Inc., Piscataway, N. J. 
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Fig. 1. Hysteroscopic view of thick intrauterine adhesions cov- 


ering a Lippes loop intrauterine contraceptive device (left 
lower quadrant) and occluding the uterine cavity. 





Fig. 2. A submucous leiomyoma with its typical peripheral 
vascular branching. 


gogram with an equivocal diagnosis, hysteroscopy dis- 
closed a normal uterine cavity in 20 (32.7% rectification 
of the hysterosalpingogram) (Table V). Of 24 patients 
with suspected intrauterine adhesions, 20 (41.6%) were 
found to have a normal intrauterine cavity. Twelve 
(55.5%) of the 22 women with unexplained infertility 
were found by hysteroscopy to have a normal in- 


Fig. 3. A uterine septum dividing partially the uterine cavity. 
Both uterine horns are clearly visible. 





Fig. 4. Hysteroscopic view of a uterine septum dividing com- 
pletely the uterine cavity. The septum is seen at the level of 
the internal cervical os. 


trauterine cavity, as was the case in seven (38.8%) of 18 
patients with abnormal uterine bleeding. These 
findings correlate well with previous ones in patients 
who underwent hysteroscopy for the evaluation of ab- 
normal uterine bleeding.* Of seven infertile patients 
who were subjected to hysteroscopy for routine evalu- 
ation, only two showed abnormalities: one had endo- 


428 Valle 


June 15, 1980 
Am. J. Obstet. Gynecol. 





Fig. 5. Hysterosalpingogram showing a persistent filling defect in the endometrial cavity. 


metrial polyps, and the other had a small uterine sep- 
tum (Figs. 1-4). 

Hysteroscopic examination was satisfactory in all 142 
patients, despite the fact that three had a completely 
occluded endometrial cavity (severe Asherman syn- 
drome), that required extensive dissections, and two 
patients, each with a severe cervical stenosis, under- 
went hysteroscopy after the stenotic site was bypassed 
at the level of the internal os. No complications oc- 
curred that were directly related to hysteroscopic ob- 
servation, although two uterine perforations developed 
in patients under general anesthesia, one at sounding 
of the endometrial cavity prior to hysteroscopy, and the 
other while an intrauterine device was being placed 
after lysis of intrauterine adhesions. 

In those patients who underwent laparoscopy con- 
comitantly, a direct chromopertubation was performed 
with indigo carmine through the adjacent channel of 
the hysteroscope, and the dye was delivered directly 
into the uterine cavity. This technique was particularly 
useful when the cervical stenosis precluded the injec- 
tion of the dye in the traditional manner. Three pa- 
tients with an equivocal hysterosalpingogram under- 
went a selective chromopertubation of each fallopian 
tube in order to determine patency. This approach 


avoided intrauterine manipulation and distortion of 


the endometrial lining prior to hysteroscopy. 

Evaluation of results in terms of pregnancy achieved 
after hysteroscopic therapy was difficult, because fac- 
tors other than the anatomic defects were sometimes 
involved; some patients were lost to follow-up. How- 
ever, pregnancy subsequent to therapeutic hysteros- 
copy was documented in 10 patients. 


Six patients had mild and “filmy” intrauterine adhe- 
sions which broke up spontaneously during uterine dis- 
tention, thus precluding the need for dissection, but 22 
patients required intrauterine dissection of the adhe- 
sions. If the adhesions were thick and severe, the fi- 
brotic bands were divided with the use of small scissors 
after electrocoagulation, and an intrauterine con- 
traceptive device, systemic antibiotics, and exogenous 
estrogens were applied. Withdrawal bleeding resumed 
within 3 months in all patients, except three who had 
an occluded intrauterine cavity. Of the 82 patients with 
primary infertility, intrauterine adhesions were found 
in three, none of whom had ever had a curettage or 
worn an intrauterine contraceptive device. It was as- 
sumed that the adhesions were related to some type of 
intrauterine infection, although the history for infec- 
tion was negative (Figs. 5-7). 


Comment 

Hysteroscopy is a valuable technique for direct vi- 
sualization of any abnormality within the uterine cavity, 
making easily detectable the small lesions missed by 
blind curettage or hysterographic examination, and 
providing the opportunity for direct biopsy of these 
abnormal areas, so that the accuracy of diagnosis and 
therapy is enhanced.” * 

In a previous study, a 55% abnormality rate was re- 
ported in selected patients with primary and secondary 
infertility who underwent hysteroscopy as part of their 
infertility evaluation.? These results corroborate stud- 
ies by Cohen and Dmowski,* and Mohr, Lindemann, 
and Lueken.* * 

The possible pitfalls involved in the evaluation of the 
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Fig. 6. Hysteroscopic view of the same patient as in Fig. 5, 
demonstrating a thick intrauterine adhesion connecting both 
uterine walls. 


uterine cavity by curettage alone are well known and 
have been repeatedly reported by Englund and associ- 
ates,” Norment,* and Porto," all of whom have per- 
formed hysteroscopy after curettage and have shown 
the inadequacy of curettage in emptying the uterine 
cavity. The limitations of this method have been fur- 
ther demonstrated by Gribb," Burnett,'? and others." 

In many cases, hysterographic findings are difficult 
to interpret and may provide false positive findings, 
attributable to blood clots, mucus, debris, or transitory 
distortion of the uterine cavity. Such findings can be 
clarified and corrected by hysteroscopy. Englund and 
associates," comparing the accuracy of hysteroscopy to 
that of hysterography, discovered that hysterography 
produced inaccurate findings in 50% of cases. Edstróm 
and Fernstróm!* reported the results of hysteroscopy 
in seven patients in whom definite changes were found 
despite normal hysterosalpingograms. 

Sugimoto and Nishimura'? performed hysteroscopy 
on 206 patents in whom unusual intrauterine shadows 
were observed by hysterography; in 72 of these pa- 
üents the hysteroscopic appearance was entirely nor- 
mal (34.9% rectification of the hysterosalpingograms). 
Porto" compared hysteroscopic with hysterographic 
findings and obtained a 62% confirmation of hysterog- 
raphy. In 38% there was a rectification of the hyster- 
ography. 

small, pedunculated submucous leiomyomas and 
endometrial polyps may be evaluated by hysteroscopy 
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Fig. 7. The uterine cavity in the same patient as in Figs. 5 and 
6, seen by hysteroscopy after removal of the adhesion. 


for direct transcervical removal.'® Evaluation of the 
cervical canal and uterine cavity in patients with a his- 
tory of habitual abortion can indicate anatomic defects 
that may account for the cervical incompetence. In 
addition, intrauterine anomalies can be studied with 
regard to the extent, involvement, and distortion of 
the uterine cavity, and surgical correction can be 
planned." 

Laparoscopy in combination with hysteroscopy pro- 
vides the most complete investigative and therapeutic 
approach to cervical, uterine, or tubal causes of infer- 
ulity,!* !? particularly when difficult dissections of thick 
intrauterine adhesions or submucous leiomyomas are 
performed. Combined use of these techniques is 
somewhat limited, however, because laparoscopy is 
generally performed after ovulation, whereas hysteros- 
copy yields better results when performed at the com- 
pletion of menstruation, so as to avoid bleeding and the 
thick endometrium which follows ovulation. In the use 
of electrocautery, guidance of instruments under hys- 
teroscopic control is enhanced, so that division of the 
adhesions is selective and involves minimal trauma to 
the surrounding endometrium.”” ?! 

Even though hysteroscopy is useful as a diagnostic 
and therapeutic adjunct to traditional methods of 
evaluation of the uterus in infertility, it does not re- 
place them; rather, it complements and enhances the 
procedures. 
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Discussion 


DR. RAMAA RAO, Chicago, Illinois. This paper pro- 
vides an excellent description of the usefulness of hys- 
teroscopy as an adjunctive tool in the evaluation of the 
uterine causes of female infertility. Hysteroscopy is 
very valuable in disclosing small intrauterine lesions. 

It is a good plan to subject to hysteroscopy those 
patients who present with a history suggestve of uter- 
ine pathologic conditions, such as abnormal uterine 
bleeding, habitual abortion, or suspected Asherman's 
syndrome, but who have normal pelvic findings on 
physical examination. In patients with abnormal hys- 
terosalpingograms, hysteroscopy not only helps to 
confirm the presence of a lesion but also helps to de- 
termine the location and nature of it. As shown in this 
study, direct observation may reveal intrauterine le- 
sions in a significant number of patients with normal 
clinical findings. 

Endometrial polyps are diagnosed much less fre- 
quently than endocervical polyps because they cannot 
be visualized on routine examination by speculum. The 
presence of an endometrial polyp is clinically pre- 
sumed in patients with normal pelvic examinations who 
complain of menorrhagia or metrorrhagia. An hys- 
terosalpingogram obtained in such patients may reveal 
filling defects and/or irregular contour of the uterine 
cavity. Hysteroscopy is very reliable in demonstrating 
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small intrauterine polyps, even as small as 5 mm in 
diameter. A definite plan of treatment in patients with 
endometrial polyps can be decided upon on the basis of 
the hysteroscopic findings, such as the site, size, and the 
thickness of the pedicle, and the vaginal versus abdom- 
inal route of removal can be considered. In my experi- 
ence, polyps that are between 1 to 3 cm in diameter 
may either be missed on diagnostic curettage or only 
partially curetted. With partial curetting, the entire 
configuration of the polyp is not recovered, so that 
pathologic interpretation may be difficult. Polyps up to 
and smaller than 3 cm in diameter on slender pedicles 
may be removed under hysteroscopic control. With 
larger polyps, unless they are prolapsing through the 
cervix, the abdominal route of removal via hysterec- 
tomy or hysterectomy should be considered, depend- 
ing upon the patients age and other circumstances. 
Thus, hysteroscopy is very useful in the diagnosis, 
treatment, and subsequent follow-up of patients with 
endometrial polyps. 

Asherman’s syndrome is diagnosed fairly accurately 
with a hysterosalpingography in a majority of the pa- 
tients with hysteroscopy. Not only can one confirm the 
existence and location of such lesions, but he may also 
be able to lyse them under direct vision. In order to 
achieve a lasting cure for traumatic intrauterine adhe- 
sions, it is necessary to eliminate them completely with- 
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out causing further trauma. The treatment is less ef- 
fective with extensive adhesions. Even with successful 
lysis of adhesions, the effective cure is still limited by 
the amount of endometrium present, which has the 
potential for regeneration. 

Hysteroscopy prior to planned myomectomy to rule 
out concomitant submucous myomas in infertile pa- 
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tientsis a good approach so that entry into the endome- 
trial cavity may be avoided if possible. 

It is advisable to perform any type of operative hys- 
teroscopy with simultaneous laparoscopic. control, so 


- that complications, such as uterine perforation, may 


be promptly recognized and appropriate treatment in- 


. stituted. 
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Quantitative and qualitative effects of povidone-iodine 
liquid and gel on the aerobic and anaerobic flora of 


the female genital tract 


GILLES R. G. MONIF, M.D. 
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HAZEL D. STEPHENS 
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Gainesville, Florida 


Povidone-iodine solution (Betadine Solution) produces a dramatic fall in the numbers of total 

aerobes and anaerobes recoverable from the Josterior vaginal pool in the first 10 minutes following - 
administration. Within 30 to 120 minutes, near baseline counts for both aerobic and anaerobic 
bacteria are re-established. When the vehicle “or the povidone- -iodine is changed to polyethylene 
glycol (Betadine Vaginal Gel) an effective antit acterial effect can be documented over a E hour 


period. (AM. J. OBSTET. GYNECOL. 137:432, 1£:80.) 


POVIDONE-IODINE is a complex of iodine witk a sol- 
ublizing macromolecular polyvinylpyrolidone carrier. 
‘The latter liberates iodine in solution. Its antimicrobial 
efficacy is due to elemental iodine.' A dilution as low as 
1:20,000 will destroy all vegetative forms of becteria 
within 15 minutes.” ? No quantitative data currently 
exist on the effects of povidone-iodine on the vaginal 


flora. The purpose of this paper is to report the effects . 


of povidone-iodine (Betadine Solution and Gel) cn the 
vaginal flora and the role of the vehicle in terns of 
levels and duration of the antibacterial effect. 


Material and methods 


Subjects. l'wenty healthy premenopausal women 
ranging from 20 to 34 years of age participated. Good 
health was ascertained by history and physical exami- 
nation. None used an intrauterine device for con- 
traception, exhibited visual evidence of infecticn, or 
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employed any topical/systemic drugs during the pre- 
ceding 4 weeks which might influence the vaginal flora. 
All microbiologic samples were obtained during days 6 
to 10 and 22 to 26 of the subject's menstrual cycle. 

Evaluation. 

Vaginal fluid samplings. The subjects were in the 
lithotomy position during the actual samplings and 
thereafter remained in the recumbent position be- 
tween painting and sampling. Ten milliliters of Be- 
tadiné Solution* containing 10% povidone-iodine, 5 
gm of Betadine Gel, or 10 ml of physiologic saline (pH 
7.2) were used on separate occasions for thorough ex- 
posure of the walls of the vagina, fornices, and cervix. 

Quantitation (aerobic and anaerobic). A sample of vagi- 
nal fluid was collected under direct visualization from 
the posterior vaginal pool. The speculum was intro- 
duced without any form of lubrication. A preweighed 
anaerobic cotton swab (Anaswab, Robbin Laboratories 
Division of Scott Laboratories, Fiskeville, Rhode Is- 


. land) was used to obtain the specimen. While slight 


pressure was applied, the swab was rolled a full 360° 
through the posterior vaginal pool. After sampling, the 
swab was returned to its original container and re- 
weighed. The amount of secretion picked up was calcu- 
lated from the two weights. The specimen was then 
passed into an anaerobic chamber (Coy Mfg. Co.) and 
subsequently immersed in 5.0 ml of gelatin diluent 


*The Purdue Frederick Gompany, Norwalk, Connecticut. 
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Table I. paranin of the volunteers | 


i 


Betadine Solution: 






Sexually 
acttue 





Present 
contraceptive 





None |; ^ No 


l S.W. 26 _ 0-0-0-0 
s2 S.S. 27 0-0-0-0 None Yes 
3 L.O 25. 0-0-0-0 None ||. No 
4 - LP. 23 0-0-0-0 BCP |». No 
5 L.M. .27  0-0-0-0 None Yes 
6 B.M. 23 0-0-1-0 De phe - Yes 
7 B.G. 25 0-0-0-0 - Diaphragm. : ‘Yes ` 
8 Cj. 24 0-0-0-0 “BCP | ie. de MES 
9 P.D. . 22 0-0-0-0 -BCP „No 
10 S.B. 34 2-0-0-2 Tubal ligation Yes 
Betadine Gel: 23, M 
l K.F. 20 0-0-0-0 None . No ` 
2 P.G. 22 1-0-1-0 BCP Yes 
3 RH. 25  0-0-0-0 Diaphragm ' Yes 
4. OE. 28 0-0-0-0 -BCP Yes 
5 J.C. 20 0-0-0-0 .BCP © ^ Yes 
6 K.S. . 21 0-0-0-0 BCP Yes. 
7 C.L. . 20 0-0-0-0 None  . . No 
8 D.A. 22 0-0-0-0 None No 
9 JJ- 21 0-0-0-0 BCP Yes 
10 CJ. 25 0-0-0-0. Diaphragm Yes 


*Enumerated as: Number of term pregnancies, premature . 


deliveries, abortions, and living, respectively. 


(containing 0.1% sodium thiosulfate,* 2 gm.of gelatin,’ 
4 gm of Na;HPO,/1,000 ml of distilled H:O, pH 6.2) . 


. and vortexed for 1 minute. Tenfold dilutions of the 
suspension were prepared to 107°. Aliquots (0.1 ml) of 


each dilution were streaked on anaerobic and aerobic . 
blood agàr plates and selective media: The. method- . 


ology differs from that described by Bartlett and asso-. 


ciates* in two important respects: what is being weighed _ 


is the actual amount of vaginal fluid absorbed, and in- 


stead of being plated 2 to 5 hours after collection, the : 
specimen is proceed within 15 minutes of its col-’ 


lection. `. i ; 

The plating media for anaerobic culture include: 
anaerobic blood agar plates (ABAP) consisting of Co- 
lumbia agar base (BBL, Baltimore Biological Labora- 


tories) containing 5% heparinized sheep blood, cys- 


teine -hydrochloride (0.5 gm/L), palladium chloride 
(0.33 gm/L), and vitamin K-hemin solution (0.5 gm/L 
of vitamin K, 5.0 gm/L of hemin); ABAP supple- 
mented, with vancomycin hydrochloride (7.5 mg/L),. 


and kanamycin sulfate (75 mg/L) and containing laked : 

sheep. blood (substituted for whole sheep blood); 
Veillonella agar (Difco); and“ 
Rogosa Selective Lactobacillus agar (Difco). All media . 


lecithin lactose agar; 


- 


*The presence or absence of thiosulfate in the diluent did 
not alter reproducibility | of counts on SPEEN done in 
parallels, 
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| Table II. Tabulation of the quantitative effects of 


povidone-iodine on the vaginal flora of the posterior 


. Vaginal pool* 








Total aerobe and 
anaerobe counts: Effect of 
_ povidene-iodine liquid 





Anaerobes 


Before liquid (12) 5.083 8.170 
10 min later 1.947 . 2.155 
Before liquid (5)t 6.365 8.124 
. 30 min later | 4.294 6.234 
Before liquid (4) . 4.301 8.227 
120 min later 5.104 6.009 
Before saline (4) - 6.883 ' 6.584 
10 min later 5.392 6.836 
. 80 min later 7.056: 6.351 
Before saline (3) 5.992. < 4.312 
60-90 min later (3) 8.527. 7.119 


*Values expressed are the log of the mean number of bac- 
teria/gram/ml. Sensitivity = 2.000. 

+ Includes two volunteers previously sampled at 10 minutes. 

. All previously sampled at 10 minutes and three at 30 min- 


utes also. ; 


Table III. Summary of the quantitative effects of - 


povidone-iodine gel on anaerobic constituents of the 


. vaginal flora (posterior, vaginal pool)* 





Total aerobe and anaerobe counts: 
Effect of povidone-todine gelt 


Aerobes 








- Anaerobes | 


` Beforégel — (8541 "^. 6.696 
.30 minlater . |. «2.0 «2.0 
Before gel |. 7.616 | 7424 
2 hr later 2.424 2.673 
Before gel 4.790 - 7.790 
3 hr later 4.562 2.851 
Before gel 5.599 8.422 
4 hr later 3.869 4.965 


*Values expressed are the log of the mean number of bac- 
teria/gram/ml. Sensitivity = 2.000. 


fSixteen women studied as four for each sampling period. 


for anaerobic culture were.placed in the reducing 


] conditions of the glove box or an anaerobic jar contain- 


ing a Gas Pak generator envelope (BBL) at least 24 
hours^prior to use. All inoculated anaerobic culture 
plates were placed i in an anaerobic j jar and incubated at 
37° C. n 


In addition, the ene were cultured for aerobic 


organisms on the following media: 5% sheep blood 


‘agar (BAP), MacConkey agar (Difco), Pfizer Selective 
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S. EPIDEBMIDIS: 
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CANDIDA TROPICALIS: 
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7.5 x 105/gn 1 x 105/gn 5.4 x 10/ga 
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Fig. 1A. Representative presentation of the quantitative and qualitative effects of saline on the 
aerobic and anaerobic vaginal flora. 


, 
2 


Table IV. Aerobic and anaerobic bacteria isolated within the study 


Aerobic isolates (frequency) 


Gram-positive rods 


Gram-positive cocci 


Gram-negative rods 


Gram-negative cocci 
Others 


Lactobacillus (10) 
Corynebacterium (10) 
Propionibactertum (2) 


Streptococcus viridans (1) l 
Micrococcus subgroup III (1) 


Streptococcus fecalis (enterococci) (6) 


Staphylococcus epidermis (3) 
Streptococci (Nonhemolytic) (2) 


Haemophilus vaginalis (2) 
Escherichia coli (2) 
Proteus mirabilis (3) 
Klebsiella pneumoniae (1) 


Candida species (1) _ 
Candida tropicalis (3) 


-Anaerobic isolates (frequency) 


Lactobacillus (16) 


Microaerophilis streptococct (5) 
Anaerobic micrococcus (1) 
Peptostreptococcus species (7) 
Peptostreptococcus micros (1) 
Peptococcus (1) 

"Gaffkya" anaerobia (2) 


Bacteroides species (7) 

CDC Group F-2 (4) 

Bacteroides corrodens 

CDC Group F-1 Bacteroides capillosus (3) 


Veillonella species (2) 
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Fig. 1B. Selected presentation of quantitative and qualitative bacteriologic studies of the posterior 
vaginal pool done at 10 and 30 minutes following vaginal painting with Betadine Solution. In this 
patient, the quantitative counts for both the Proteus mirabilis and the aerobic lactobacilli were sup- 
pressed below detection (=10°, but the level of S. epidermidis persisted. For both the aerobic and 
anaerobic bacteria reconstitution of the vaginal flora was a stepwise phenomenon. 


Enterococcus medium (Pfizer) and Thayer-Martin 
agar. The inoculated media were incubated overnight 
in air containing 10% carbon dioxide at 37° C. 

Identification of species. Aerobic isolates were iden- 
tified by a standard classification scheme. Isolated col- 
onies from anaerobic plates were subcultured for iden- 
tification beginning 48 hours after inoculation. Col- 
onies were transferred onto ABAP to test for purity, to 
peptone-yeast extract glucose (PYG) broth, and to BAP 
for aerotolerance testing. 

The anaerobic isolates were identified following the 
methods of the Virginia Polytechnic Institute Anae- 
robe Laboratory. Morphologic, cultural, and biochem- 
ical properties were studied for identification." Carbo- 
hydrate fermentation reactions were read with a pH 
meter. Gas-liquid chromatography was performed on 
extracted PYG broth cultures to detect fatty acid prod- 


uction by means of a gas chromatograph with a thermal 
conductivity detector (AnaBac, Dohrmann).’ 


4 


Results 


Betadine Solution. Forty cultures were obtained from 
10 study personnel. The demographic pattern for this 
group is summarized in Table I. With one exception 
each participant had a sample of fluid removed by a 
prereduced cotton swab for quantitative and qualitative 
bacteriologic analysis immediately prior to vaginal 
painting with 10 ml of either povidone-iodine or 
physiologic saline exactly 10 minutes and again at 30, 
90, or 120 minutes from the termination of the lavage. 
One volunteer was studied for 60 minutes. Seven of the 
10 study volunteers were utilized twice during the 
study. The time of sampling was individualized with 
regard to the length of the menstrual cycle such that 


¢ 
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Fig. IC. Selected presentation of quantitative and qualitative bacteriologic studies of the posterior 
vaginal pool done at 10 and 30 minutes following vaginal painting with Betadine Solution. At 90 
minutes the anaerobic flora of the posterior vaginal pool is qualitatively not yet completely recon- 


stituted. 


each volunteer was sampled during the proliferative 
and secretory phase of her cycle. Each volunteer had 
been pretested to exclude cutaneous hypersensitivity to 
. povidone-iodine. Information concerning the kind of 
liquid used to paint the vagina and cervix was unknown 
to the laboratory personnel. 

Saline was employed as the control solution in five 
volunteers. Thirteen observations was derived from 
these five volunteers. Three volunteers were sampled 
at 10 minutes. All five women were sampled presaline 
and 2 hours post painting. Their total aerobic counts 
(TA) and total anaerobic counts at 2 hours post paint- 
ing, respectively, were 7.056 and 6.351 logs/gm or m] 
of vaginal fluid, as compared to those recorded prior to 
saline lavage of 6.883 and 6.584 (Table II). While there 
is slight variation these are within 2 S.D. (S.D. = + 0.57 
log), which has been established for this method (un- 


published). The variations observed at 10 minutes sug- 
gested that saline or the mechanical procedure per se 
may have a minor effect on the aerobic flora but that the 
changes observed are within a logarithm variation and 
are not of statistical significance. 

Nine study individuals had their vagina and cervix 
painted with povidone-iodine liquid on at least one oc- 
casion. Three of these nine were studied again during a 
different portion of the cycle. Twenty-seven qualitative 
and quantitative observatioris were derived from these 
nine volunteers. All were sampled prior to the applica- 
tion of Betadine Solution and again at 10 minutes. Five 
study individuals were sampled at 30 minutes, three at 
60 to 90 minutes, and four at 120 minutes. The resul- 
tant data are summarized in Table II. 

Betadine Gel. Ten additional women were studied 
with a similar protocol with the exception that 5 gm of . 
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Fig. 1D. Selected presentation of quantitative and qualitative bacteriologic studies of the posterior 
vaginal pool done at 10 and 120 minutes following vaginal painting with Betadine Solution. At 120 
minutes the anaerobic flora of the posterior vaginal pool is completely re-established. 


povidone-iodine gel were substituted for povidone- 
iodine liquid. Twenty-four cultures were obtained. 
Marked suppression of both the aerobic and anaerobic 
bacterial flora was achieved (Table III) As with 
povidine-iodine liquid, individual variation occurred. 
The observed antibacterial effect at 2 and 3 hours was 
highly significant (P < 0.001). At 4 hours some residual 
effect was still demonstrable against anaerobes; how- 
ever, the effect on aerobes was borderline. 
Qualitative microbiology. The aerobic facultative- 
anaerobic isolates and more obligatory anaerobic bac- 
terial isolates are summarized in Table IV. Data from 
each of the major categories are individualized and 
contrasted with the quantitative data derived. The Lac- 
tobacilli were frequently the first bacteria to re-establish 
significant replication. Not all of the constituents of the 
original bacterial flora were present in the post- 
povidone-iodine liquid culture in the 30, 60, and 90 
minute samples (Fig. 1). At 120 minutes, the prepaint- 


ing bacterial flora were completely re-established. This 
pattern of recovery is characteristic of indigenous 
bacteria. 


Comment 


. The data show that both 10% povidone-iodine liquid 
and gel are antibacterial. In many instances they re- 
duce the total aerobic or anaerobic count below detect- 
able levels, i.e., 100 bacteria/ml of vaginal fluid. The 
efficacy of the povidone-iodine liquid is of relatively 
short duration. The short-term efficacy is due to the 
fact that free iodine appears to be rapidly inactivated 
by organic material or live cells primarily through the 
formation of covalent bonds. While the bonding to tis- 
sue is relatively permanent, that of covalent bonding to 
organic matter is relatively loose and there is some ten- 
dency toward disassociation. From the data engen- 
dered, the secondary release of iodine from these 
complexes does appear to not produce a prolonged 
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effect. Near baseline counts for the significanz aerobic 
bacteria are re-established at 1 hour after pain ing with 
Betadine Solution. There may be some residual effect 
on the total anaerobic count but its biologic significance 
Is questionable. i 

When one alters the vehicle, as in Betadine Vaginal 
Gel, by the inclusion of polyethylene glycol, tae dura- 
tion of action is markedly prolonged. Volunteers who 
reveive Betadine Gel intravaginally show effective an- 
tibacterial activity for at least a 3 hour period. ~hereaf- 
ter, there is a partial restitution of total aercbic and 
anaerobic counts. | 

In an attempt to reduce postoperative irfectious 
morbidity there has been a widespread utilization of 
preoperative antibiotics. If a comparable clinical effect 
can be achieved in reducing perioperative morbidity 
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An anatomic classification of rectovaginal 


septal defects 


NEIL B. ROSENSHEIN, M.D. 
RENE R. GENADRY, M.D. 
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Baitimore, Maryland 


A classification of anatomic defects of the rectovaginal septum secondary to obstetric and/or surgical 
trauma is presented. Five distinct types are described on the basis of the location of the fistula and 
the associated anatomic alteration. A review of 57 patients based on this classification showed its 
applicability to preoperative management and surgical technique utilized (AM. J. OBSTET. GYNECOL. 


137:439, 1980.) - 


ANATOMIC DEFECTS resulting in' either partial or 
complete breakdown of the rectovaginal septum and 
perineal body from obstetric and/or surgical trauma 
may occur at any level between the introitus and the 
apex of the vaginal vault. The anatomic elteration and 
location of the defect determine the preoperative and 
surgical management of the individual case. 


In order to facilitate management a classification - 


based on the normal anatomy of the rectovaginal sep- 
tum and perineal body has been developed. This area 
at risk has been divided into three zones: the upper 
third or that portion of the vagina covered internally by 
peritoneum, the middle third or that portion in which 
the vagina and rectum are separated only by a thin 
fascial layer, and the lower third where the anal canal 
and vagina are separated by the perineal body.’ The 
anatomic structures involved in the treatment of these 


defects include the levator ani, external anal sphincter, | 


superficial transverse perinealis, and bulbocavernosus 
muscle (Fig. 1).* 

A review of our experience with defects of the rec- 
tovaginal septum resulting from surgical and obstetric 
trauma was undertaken in order to evaluate treatment 
utilizing this anatomic classification. 


From the Department of Gynecology and Obstetrics, Johns 
Hopkins Hospital. 


' Received for publication May 1, 1979. 
` Accebted July 16, 1979. 
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Materials and methods 


From 1963 to 1978, the records of 57 pauents with 
rectovaginal septal defects resulting from obstetric or 
surgical trauma were reviewed from the files of the 
Johns Hopkins Hospital. Patients with defects related 
to inflammatory bowel disease, surgery and/or irradia- 
tion for pelvic malignancy, and congenital defects were 
excluded from this review. The history, physical exam- 
ination, preoperative evaluation, operative notes, and 
postoperative course were reviewed for each patient. 

A classification based on anatomic differences and 
the functional importance of the perineal body in rela- 
tion to the rectovaginal septum was developed. The 
following is that classification: I, loss of the perineal 
body not associated with an identifiable fistulous tract 
(Fig. 2); II, loss of the perineal body associated with a 
fistulous tract involving the lower third of the vagina 
(Fig. 3); III, fistulas involving the lower third of the 
vagina with an intact or attenuated perineal body (Fig. 
4); IV, fistulas involving the middle third of the vagina 
(Fig. 5); V, fistulas involving the upper third of the 


vagina (Fig. 6). 


Results 


Type I defects. In this group all 11 cases were the 
result of delivery trauma, a third-degree laceration 
(disruption of the anal sphincter), or a fourth-degree 
laceration (entering the rectal mucosa). Over half of 
these patients were nulliparous prior to the insulting 
event and most of them were less than 30 years of age 
at the time of repair. Fecal incontinence was the most 
common presenting complaint. Only one patient (9%) 
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Fig. 1. Normal anatomic relationships of the rectovaginal sep- - Fig. 3. Type II: There is a fistulous tract associated with loss of 
tum: A, superficial transverse perineal muscle; B, C, D, su- the perineal body. | 


perficial, intermediate, and deep components of the external 
anal sphincter; £, internal anal sphincter; F, puborectalis: 


l TYPE 





Fig. 2. Type I: There is a total loss of the perinealbody but nó, Fig. 4. Type III: There is a fistulous tract in the lower third of 


other associated defects. the vagina but with an intact or attenuated perineal body. 
had undergone a previous repair. All cases were suc- had had three and another five unsuccessful repairs. 
cessfully repaired, 10 by the Warren flap method as Closure was successful in 10 patients by the layer 
described by Warren? and one by a layer closure. — method and in eight patients by the Warren flap pro- 
Type II defects. The largest number of cases were cedure. Three patients were lost to follow-up after 
included in this category: 21 of 57 (37%). While 19 repair. | 
cases were definitely related to childbirth injuries, the Type III defects. Seventeen of 57 cases (30%) were 
original insult could not be determined in the remain- so classified. Thirteen resulted from obstetric trauma 
ing two cases. Nine patients were nulliparous prior to and two followed surgical procedures—one a hemor- 
the insulting event. Eight patients were gravida | or 2 rhoidectomy and the other repair of a fistula in ano. 
and four were gravida 3 or more. Vaginal discharge Five patients were nulliparous prior to the develop- 
and the passage of stool per vagina were the most ment of such defect, seven were gravida 1 or 2, and 5 
common presenting complaints. Four of these patients were gravida 3 or more. Vaginal discharge and the 
(19%) had had prior repairs which failed. In two in- passage of stool and gas per vagina were the most 


stances, there had been only one prior procedure; one common presenting complaints. Three patients (18%) 
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Fig. 5. Type IV: Fistula involving the middle third of the 
vagina. 


underwent previous attempts at repair. One prior at- 
tempt was made in two patients and two prior attempts 
were made in the third patient. Three of four defects 
that underwent a layer closure and 12 of 13 defects that 
were closed by the Warren flap method were success- 
ful. There were two failures, a layer closure and a War- 
ren flap method were successful. There were two fail- 
ures, a layer closure and a Warren flap; both were 
complicated by immediate postoperative infection and 
breakdown of the repair. 

Type IV defects. There was only one patient of this 
type. Vaginal discharge and the passage of stool per 
vagina were the presenting complaints. The defect was 
sustained as a result of a hemorrhoidectomy and was 
successfully treated by a layer closure following two 
previous failed attempts. 

Type V defects. Six cases (9%) were in this category. 
Five cases were associated with a hysterectomy: four 
done for pelvic inflammatory disease and one for en- 
dometriosis. The sixth case resulted from an incision 
and drainage of a pelvic abscess. Vaginal discharge and 
the passage of stool per vagina were the presenting 
complaints. Three of the six patients had failed at- 
tempts at repair. One defect closed spontaneously and 
a diverting colostomy resulted in spontaneous healing 
in another. Four patients were successfully managed by 
a layer closure in combination with a colostomy in two 
instances. 

Preoperatively, two thirds of the patients were sub- 
jected to full bowel preparation including oral antibi- 
otic therapy, Neomycin enemas, and mechanical 
cleansing; the cther third were treated only with me- 
chanical preparation and Neomycin enemas. 

Surgical repair was carried out in all cases at least 3 


Fig. 6. Type V: Fistula involving the upper third of the 
vagina. 


Table I. Classification of rectovaginal septal defects 








Trauma 


I 11 1] 

H 19 2 21 

III 13 2 2 17 

IV 1 I 
WV 6 6 
Unknown l — E l 
Total 44 9 4 57 


months following the insult that led to the defect. 

Postoperatively, patients were continued on low- 
residue diet, stool softeners, and warm sitz baths, and 
were discharged following uneventful initiation of 
their bowel function. Stool softeners were continued 
until the patients were seen postoperatively to docu- 
ment their satisfactory healing. 


Comment 


This proposed classification of rectovaginal septal 
defects based on location of fistula and associated 
anatomic alterations correlated with the etiology: ob- 
stetric injuries were limited to the lower third of the 
vagina and surgical trauma involved the entire length 
of the rectovaginal septum (Table I). This classification 
has allowed for a better understanding of the various 
anatomic components involved in these defects. The 
rélationship of the perineal body and the anal sphinc- 
ter is a particularly important consideration in repair of 
the lower third of the rectovaginal septum. 

The procedure used to obtain an optimal result 
‘should be based on the type of rectovaginal defect. 
Type I, the loss of the perineal body, remains the best 
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indication for the Warren flap procedure and will re- 
sult in restoration of the function of the anal sphincter 
and in anatomic reconstruction of the perineal body. A 
Warren flap is the procedure of choice in a Type II 
defect, where the perineal body is to be reconstructed 
after incision of the scarred perineum at the level of the 
fistulous tract. The only failures in this series occurred 


in Type III defects. The majority of the Type III de-. 


fects resulted from childbirth injury and were repaired 
by either the Warren flap or the layer closure. It is 
important in these instances that the choice of proce- 
dure be determined on the basis of proximity of the 
anal sphincter to the fistulous tract. When the fistula 
lies near the anal sphincter, it seems best to cut through 
the sphincter and to do a Warren flap type of proce- 
dure rather than leave an intact sphincter to interfere 
with the adequate healing of the suture line of repair. 
Layer closure of Type HI defects should be limited to 
those cases where the fistula is well above the anal 
sphincter. 

Type IV and V defects are usually the result of sur- 
gical trauma and are best managed by a layer closure 
with or without temporary colostomy. 

A 12 week interval following the initial insult has 
been generally advocated prior to undertaking any de- 
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finitive repair to allow for the resolution of inflamma- 
tion and healing.* Cortisone has been used occasionally 
in an attempt to shorten this interval. 

Preparation of the gastrointestinal tract prior to 
surgical intervention is important and should be 


tailored to the type of defect. While Type IV and V 


defects require a bowel preparation, including me- 
chanical cleansing, oral antibiotic therapy. and Neo- 
mycin enemas, the use of systemic antibiotic therapy in 
Types I, II, and III defects has not been fully evalu- 
ated. The use of Neomycin enemas in addition to me- 
chanical cleansing may be as effective as a full systemic 
bowel preparation. The use of stool softeners in addi- 
tion to a low residue diet has aided in a smooth postop- 
erative course. 


Summary 


This anatomic classification of rectovaginal defects is 


.useful in deciding which surgical technique is most ap- 


propriaie and is helpful in preoperative and postop- 
erative management of the patient. 
Acknowledgment is given to Janice Blake, without 


whose assistance this paper would not have been com- 
ple:ed, and to Jo Anne Hoffman for her illustrations. 
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Direct radioimmunoassay of urinary estrogen and 
pregnanediol glucuronides during the menstrual cycle 


FRANK Z. STANCZYK, PH.D. 
ISAO MIYAKAWA, M.D.* 
UWE GOEBELSMANN, M.D. 
Los Angeles, California 


Assays measuring immunoreactive estrone glucuronide (E,G), estradiol-3-glucuronide (E;-3G), 
estradiol-178-glucuronide (E,-17G), estriol-3-glucuronide (E,-3G), estriol-16a-glucuronide (E;-16G), 
and pregnanediol-3e-glucuronide (Pd-3G) directly in diluted urine were developed and validated. 
These estrogen and pregnanediol glucuronide fractions were measured in aliquots of 24-hour and 
overnight samples of urine collected daily from seven women for one menstrual cycle. Urinary 
hormone excretion was correlated with daily serum estradiol (E,), progesterone (P), and luteinizing 
hormone (LH) levels. A sharp midcycle LH peak preceded by a preovulatory rise in serum E; and 
followed by luteal phase serum P levels were noted in each of the seven apparently ovulatory 
cycles. Twenty-four-hour and overnight urinary excretion patterns of estrogen glucuronides were 
similar to those of serum E,. Of the five estrogen glucuronide fractions tested, excretion of E,-17G 
exhibited the earliest and steepest ascending slope of the preovulatory estrogen surge and 
correlated best with serum E; levels. Urinary excretion of E,-G, E;-3G, and E,-16G also showed an 
early and steep preovulatory rise and preceded that of E,-3G, whereas urinary excretion of E,-3G 
exhibited the poorest correlation with serum E; concentrations. The urinary excretion of Pd-3G rose 
parallel to serum P levels and was markedly elevated 2 to 3 days after the midcycle LH peak in 
both 24-hour and overnight collections of urine. These results indicate that among the urinary 
estrogen conjugate fractions tested, E,-17G is the one that most suitably predicts ovulation. The 
marked differences between preovulatory and postovulatory Pd-3G excretion and the fact that 
milligram quantities of Pd-3G are excreted.each day render measurements of Pd-3G useful for the 
detection of ovulation and suggest that relatively simple immunochemical or enzymatic (dipstick) 
techniques may be developed successfully. (AM. J. OBSTET. GYNECOL. 137:443, 1980.) 
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To PREDICT and detect ovulation rapidly and accu- 
rately would be of great value for the treatment of 
infertility-as well as natural birth control. It is possible 
to predict the occurrence of ovulation within a few days 
after the preovulatory estrogen surge by measuring 
serum estradiol (E,) daily beginning after cessation of 
menses, and to detect ovulation by a single progester- 
one (P) assay on or after the second postovulatory day. 
Obviously, this approach is impractical. A more practi- 
cal approach would be to measure these hormones or 
their metabolites in urine by convenient immunochem- 
ical or enzymatic techniques, ideally by dipstick, in a 
manner similar to that used for measuring glucose. In 
order to determine whether such an approach is feasi- 
ble, it is important (1) to know the range of normal 
levels for urinary E; and P metabolites, (2) to establish 
the excretory patterns of them in relation to the time of 
ovulation, and (3) to investigate which of the many 
urinary estrogen conjugates follows serum E; levels 
most closely. For these reasons, radioimrnunoassays 
(RIAs) were developed and urinary levels in nonpreg- 
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nant. females were determined for the following 


steroid conjugate fractions: estrone glucuronide 


(E,-G), estradiol-3-glucuronide (E,-3G), estradioi-17f- 
glucuronide (E,-17G), estriol-3-glucuronide (E33G), 
estriol-16a-glucuronide (E3-16G), and pregnanediol- 
3a-glucuronide (Pd-3G). Simultaneously, serum lu- 


teinizing hormone (LH), Es, and P concentrations were ` 


measured, and the urinary excretion of estrogen gluc- 


uronides and Pd-3G was correlated with serum E; and 


P levels, respectively. 


Material and methods 


Subjects. Seven healthy women volunteered for this 
study. They were 24 to 40 years old, had a history of 
regular ovulatory cycles, and had not taken contracep- 
tive steroids during the 3-month period preceding the 
study. During the luteal phase of their pre-study cycle, 
all women had serum P levels which were consistent 
with ovulation. In addition, their liver and kidney 
function tests were normal. 

Serum and urine samples. Starting on the first day 
of menses and ending on the first day of the next men- 
strual cycle, antecubital blood was drawn each day at 
8:00 a.m. The women collected daily 24-hour samples 
of urine in the following manner: collection of urine 
was begun at 7:00 a.m. and continued until she retired 
to bed at night, thus providing the “day collection”; this 
was followed by the “night collection,” which contained 
the urine voided during the night, as well as urine 
voided when she got up in the morning. A 24-hour 
collection was prepared by mixing proportional 
aliquots of the day and night collections. Completion of 
collection of urine was monitored by measuring creat- 
inine in all samples of urine, separately for day, night, 
and 24-hour aliquots. j 

Radioimmunoassays of serum progesterone, es- 
tradiol, and LH. Serum P, E;, and LH.concentrations 
were determined by RIA. P was measured according to 


the method of Thorneycroft and Stone,’ with the ex- 


ception that 70 percent ethanol was used to solubilize 
the residue from the combined ether extracts. Serum 
E» was determined as previously described? with the 
use of celite partition chromatography to separate the 
E, fraction from other estrogens. Serum LH concen- 
trations were determined by double-antibody RIA.? 

Radioimmunoassays of urinary estrogen and preg- 
nanediol glucuronide fractions. 

Steroids. Authentic E,-G, E;-3G, E;-17G, E4-3G, and 
Pd-3G were gifts of Dr. Alexander E. Kellie, London, 
England; and E;-16G was a gift of Dr. Willard Allen, 
St. Louis, Missouri. Authentic estrone sulfate and es- 
tradiol-3-sulfate were obtained from AB Leo, Hal- 
singborg, Sweden. 

Dr. Alexander E. Kellie, London, England, provided 
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[6,7-2H]-E,-G (specific activity, 38 Ci/mmole), [6,7- 
*H]-E4-3G (specific activity, 40 Ci/mmole), and [6,7- 
*H]-Fd-3G (specific activity, 43 Ci/mmole); [6,7-?H] 
E;-17G (specific activity, 42 Ci/mmole) and [6,7-?H]- 
E5- 1€G (specific activity, 30 Ci/mmole) were purchased 
from New England Nuclear and Amersham Corpora- 
tion, respectively; and [6,7-?H]-E5-3G (specific activity, 
36.6 Ci/mmole) was prepared as previously described.* 
Antisera. Anti-E,-G-BSA serum, anti-E;-3G-BSAÀ se- 
rum, anti-E,-17G-BSA serum, anti-E3-3G-BSA serum, 
and anti-Pd-3G-BSA serum were obtained from Dr. 
Alexander E. Kellie, London, England^? Anti-E;- 
16G-2-azcbenzoic acid-BSA serum was kindly provided 
by Er. Stanley J. Gross, Los Angeles, California.? 
Redioummunoassays. The following procedure was 
used for the RIAs of the E-G, E,-3G, E,-17G, E4-3G, 
F;-16G, and Pd-3G fractions. The samples of frozen 
urine were thawed at room temperature and mixed 


well. Then a 1.5-ml aliquot of each sample was cen- 


trifuged at 3,000 rpm for 10 minutes to remove insol- 
uble particles. An appropriate aliquot of this urine was 
diluted with phosphate-gelatin buffer (PGB) which 
consisted of 0.15M sodium chloride and 0.1M sodium 
phosphate with a pH of 7.0, and which contained 0.1% 
(w:v) of both Knox unflavored gelatin and sodium 
azice. Duplicate aliquots (0.2 ml) of PGB-diluted urine 
were then transferred into 10 by 75 mm RIA tubes. 
Standard curves were included in each assay by trans- 
ferring duplicate 0.2-ml aliquots from serially diluted 
solutions of authentic steroid, either E,-G, E.-3G, Ez- 
17G, E3-3G, E4-16G, or Pd-3G in PGB, into 10 by 75 
mm RIA tubes. Approximately 10,000 disintegrations 
per minute (dpm) of radioligand and appropriately di- 
luted antiserum were then added, each in 0.1 mi of 
PGB. The RIA tubes were vortexed and incubated for 
16 to 18 hours at 4° C. | 

Free and antibody-bound radioligands were sepa- 
rated by using 0.8 ml of a dextran-coated charcoal sus- 
pension (500 mg of charcoal and 50 mg of dextran 
1-70 in 100 ml of PGB) chilled at 4? C. The bound 
tritiated steroid was subjected to liquid scinullation 
counting in a Mark II Nuclear-Chicago spectrophoto- 
meter after 0.5 ml of the supernatants was transferred 
into counting vials by means of a semiautomatic 
pipettor/dilutor (Labindustries, Berkeley, California). 
Logit transformation was used to construct standard 
curves and to calculate urinary steroid conjugate con- 
centrations of unknown samples on a programmable 
Hewlett-Packard model 97 calculator. The direct RIA 
of urinary E3-16G has been described in detail previ- 
ously.? 

Statistical analysis. In order to determine the relation- 
ship between the serum hormone levels and the uri- 
nary hormone excretion, the following statistical model 
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Table I. Linear range of sendas curves, sensitivity, accuracy, and precision of radioimmunoassays (RIAs) for 


Ej- G, Ez- 3G, Es- 17G, Ez- 3G, Es- 16G, and Pd-3G 


Linear range of 





RIA standard curve* Sensitevityt 
E,-G 8-1000 pg . 8 pg y 
E,-3G 8-1000 pg 8 pg y 
E,17G 31-8000 pg 31 pg y 
E3-3G 8-1000 pg 8 pg y 
F;3-16G 16-4000 pg 16 pg y 
Pd-3G 62-2000 pg 62 pg y 


*Logit B/B, vs. log dose standard curves. 


nw mn n te tl 


Coefficient of variation (96) 


Accuracy} Intra-assay Inter-assay 
0.80-x + 21.1; r = 0.997 E 12.1 
0.85 x + 13.3; r = 0.995 4.6 9.9 
0.95x + 6.5;r = 0.999 4.5 7.8 
1.21 x — 25.9; r = 0.995 4.0 4.9 
l13x - 9.9;r = 0.999 4.3 9.3 
1.02x — 25.1: r = 0.999 3.1 10.9 


t Defined as the smallest amount of steroid per RIA mbë which reduces the number of counts per minute of the labeled steroid 


bound at zero mass by two standard deviations. 


ty represents the amount of steroid measured in urine, x the amount of steroid added to urine (both in pg/ml), and r is the co- 


efficient of correlation. 


Table II. Percent cross-reaction of various steroids with anti-estrone-glucuronide-bovine serum albumin 
(anti-E,-G-BSA) serum, anti-estradiol-3-glucuronide-bovine serum albumin (anti-E,-3G-BSA) serum, 
anti-estradicl-178-glucuronide-bovine serum albumin (anti-E;-17G-BS A) serum, anti-estriol-3-glucuronide- 
bovine serum albumin (anti-E3-3C-BSA) serum, and anti-estriol-16a-glucuronide-bovine serum albumin 


(anti-E3-166G-BSA) serum 


Percent cross-reaction * 


Steroid | Antt-E ,-G-BSA serum | Anti-Ez-3G-BS4A serum | Anti-E.-17G-BSA serum | Anti-E 3-3G-BSA serum | Anti-E4-16G-BSA serum 


EG 100 14.3 
E,-S 26.6 1.2 
E,-3G 1.8 100 
E38. t { 
EIC «0.01 «0.01 
E,3G «0.01 «0.01 
E,-16G t E. 
E, t t 
E; t T 
E; Toc T 


. «Ql «0.01 «0.01 
114 «0.01 «0.01 
0.04 «0.01 «0.01 
0.07 t 0.6 
100 «0.01 «0.01 
0.08 100 t 
4.0 i 100 
107 T T 
570 T i 
13.3 100 2.1 


* Defined as (x/y) x 100, where x is the mass of either F,-G, E;-3G, E,17G, E3-3G, or E416G, and y is the mass of the heterologous 
steroid at whick the binding of the appropriate radioligand is reduced by 50 percent. 


t Not tested. 


was assumed: 
log y = a; + b log x, 


where y equals the urinary hormone excretion, x the 
serum hormone concentration, b the slope of the re- 
gression line, and a, the specific intercept for each sub- 
-ject. The data were fitted to the model with the use of 
the analysis of covariance program.!? To determine 
which urinary estrogen glucuronide fraction showed 
the sharpest rise prior to ovulation, only the data col- 
lected from day 8 to day 2 priór to the LH peak were 
used in the analyses. The statistical model was assumed 
to be 


log y = a; + bt, 


where y, a; and b are defined as listed above, and t 
represents time in days. The average daily rise in the 
estrogen glucuronide excretion was then calculated 


from the slope b according to the following equation: 
d(y) = 100 (10^— 1), 


where d(y) equals the mean daily increase in estrogen 
glucuronide excretion, expressed as percent of the 
preceding day's level and averaged for the period be- 
tween day 8 and day 2 prior to the midcycle LH peak. 


Results 


Reliability of estrogen and pregnanediol glucuro- 
nide radioimmunoassays. 

Sensitivity. The linear range of the logit B/B, vs. log 
dose standard curves obtained in the six different 
RIAs, and the lowest detectable value which differs 
from zero by two standard deviations in each RIA are 
shown in Table I. 

Accuracy. The accuracy of the RIAs used in this study 
was assessed in the following manner. Authentic estro- 
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Table III. Correlations of the urinary excretion of radioimmunoassayable E-G, E;-3G, E,-17G, E4-3G, and 
E4-16G with serum estradiol levels, and of urinary Pd-3G with serum progesterone levels measured daily 


throughout an entire menstrual cycle in seven volunteers* 


Steroid 

E,-G 0.850 0.852 0.779 0.882 
E,-3G 0.837 . 0.854 0.746 0.860 
E,-17G 0.915 0.923 0.822 0.897 
E,-3G 0.752 0.764 0.778 0.805 
E3-16G 0.834 0.859 0.769 0.831 
Pd-3G 0.923 0.937 0.877 0.922 


* Correlations were calculated for estrogen and pregnanediol glucuromide excretions in 24-hour as well as overnight urines, as 
such and after correction for creatinine excretion. 


Table IV. Average daily rise in the urinary excretion 
of radioimmunoassayable E,-G, E,-3G, E,-17G, 
E,-3G, and E3-16G during the preovulatory phase* 








Estrogen con- 
jugate fraction 


Overnight urine 
excretion (96) 





E,-G 19 22 
E,-3G 17 19 
E,-17G 27 29 
E3-3G 7 8 
E;-16G 20 23 


*The results are expressed as percent of the preceding 
day’s level and averaged for the period between day 8 and 
day 2 prior to the LH peak. The data have not been corrected 
for creatinine excretion. 


gen glucuronides and Pd-3G were added separately to 
aliquots of a healthy child’s urine which had-been di- 
luted tenfold with PGB. The initial aliquot of urine that 
contained a known concentration of the steroid conju- 
gate was serially diluted with urine: PGB (1: 10/v:v) to 
yield urines with steroid conjugate concentrations 
which equaled those prepared for establishing the ap- 
propriate standard curves as described earlier. Linear 
regression analysis of the estrogen glucuronides and 
Pd-3G measured in these urine aliquots (y), expressed 
in picograms per milliliter (pg/ml) and plotted versus 
the amount of the steroid conjugate added to urine in 
pg/ml (x), yielded the equations listed in Table I. An 
excellent coefficient of correlation was obtained in all 
six RIAs. 

Precision. Intra-assay and interassay coefficients of 
variation were determined for the estrogen glucuro- 
nide and Pd-3G RIAs as shown in Table I. | 

Specificity. Cross-reactions of various steroids in the 
five different estrogen glucuronide RIAs used in this 
study are listed in Table II. 

Serum estradiol, progesterone, and LH concentra- 
tions during the menstrual cycle. Measurements of 
serum LH, E; and P showed that all seven women 


stucied had an ovulatory cycle with a preovulatory 
serum E, peak, a midcycle LH surge, and luteal phase 
serum P levels. 

Urinary excretion of estrogen glucuronides during 
the menstrual cycle. Fig. 1 depicts the means (+SE) of 
estrogen glucuronides measured in the 24-hour and 
nigattime specimens of urine collected by the seven 
women daily throughout a menstrual cycle. Both the 
24-hour and nighttime urinary excretion patterns of 
estcogen glucuronides resemble those of the serum E; 
levels also shown in Fig. 1. Of the five urinary estrogen 
glucuronide fractions assayed in the 24-hour and 
nighttime specimens, the excretion of radioimmunoas- 
sa~able E,-17G exhibited the earliest and steepest as- 
ceading slope of the preovulatory estrogen surge and 
showed the greatest difference between midfollicular 
phase and preovulatory phase levels. A significant rise 
in the E,-17G fraction (1.e., values exceeding two stan- 
dard deviations of the baseline 24-hour urinary E,-17G 
velues during the midfoilicular phase) was observed 6 
days prior to the midcycle LH peak. The E-G, E,-3G, 
aid E3-16G fractions also exhibited an early and steep 
preovulatory surge. A significant rise in these conju- 
gates was observed 3 to 5 days prior to the midcycle LH 
peak. The E3-3G fraction rose only 1 day prior to the 
ridcycle LH surge and peaked later than the other 
estrogen glucuronide fractions measured. 

Urinary excretion of pregnanediol glucuronide 
during the menstrual cycle. Fig. 2 shows the means 
|, SE) of Pd-3G measured in the 24-hour and night- 
ime specimens of urine collected by the seven women 
-hroughout a menstrual cycle. The pattern of excretion 
5f Pd-3G resembles that of serum P levels, which are 
also depicted in Fig. 2. A significant rise in both P and 
Pd-3G began 1 day prior to the LH surge in five of the 
seven women, and on the day of the LH peak in the 
other two women. In each of the seven women studied, 
urinary excretion of Pd-3G was markedly elevated 3 


days after the midcycle LH peak. 
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Fig. 1. Means and standard errors of daily 8:00 a.m. serum estradiol concentrations and 24-hour 
(8:00 A.M. to 8:00 A.M.) and overnight urinary excretion of radioimmunoassayable estrone glucuro- 
nide (E;-G), estradiol-3-glucuronide (E;-3G), estradiol-178-glucuronide (E,-17G), estriol-3-glucuro- 
nide (E3-3G), and estriol-16a-glucuronide (E3-16G) in seven women during an entire menstrual 
cycle. All results for estrogen glucuronides were corrected for possible inaccuracy in collection of 
urine by simultaneous measurements of urinary creatinine as described in the test. The data ob- 
tained in individual subjects were grouped according to the day of the midcycle LH peak and 


averaged. 


Assessment of completeness of collection of urine. 
In order to assess the completeness of collection of 
urine, the excretion of creatinine was measured in 
daytime and nighttime samples of urine. The average 
daytime and nighttime creatinine excretion was calcu- 
lated from all specimens of urine collected by a volun- 


teer during the study cycle. All measurements of uri- . 


nary hormone were corrected for possible inaccuracies 
in collection of urine by multiplying the result of each 
specimen with the subject's mean creatinine excretion 
and dividing the result by the amount of creatinine 
measured in that specimen of urine. Both the uncor- 


rected and the creatinine-corrected results for urinary 
estrogen and pregnanediol glucuronide excretion were 
evaluated for their correlation with concentrations of 
circulating E? and P, respectively. 

Correlation of urinary and serum hormones. Table 
III shows the correlation of the urinary estrogen gluc- 
uronide and Pd-3G excretion with serum E, and P 
levels, respectively. The excretion of all six steroid con- 
jugate fractions measured in 24-hour collections of 
urine correlated better with serum E, or P concen- 
trations than did that measured in the overnight col- 
lections of urine. Expressing the urinary hormone 


448 Stanczyk, Miyakawa, and Goebelsmann 


id 
eo 


ng/ml 


^t 
ut 


SERUM PROGESTERONE 
o 


10 mg/ 24 hrs 
LC] mg/ night 


URINARY PREGNANEDIOL-3-GLUC. 


June 15, 1980 
Am. J. Obstet. Gynecol. 


- 





DAYS FROM SERUM LH PEAK 


Fig. 2. Means and standard errors of daily 8:00 a.m. serum progesterone concentrations and 24-hour 
(8:00 A.M. to 8:00 A.M.) and overnight urinary excretion of radioimmunoassayable pregnanediol- 
3a-glucuronide (Pd-3G) in seven women during an entire menstrual cycle. All Pd-3G results were 
corrected for possible inaccuracy in collection of urine Ey.simultaneous measurements of urinary 
creatinine as described in the text. The data obtained in individual subjects were grouped according 


to the day of the midcycle LH peak and averaged. 


excretion relative to creatinine in both 24-hour and 
nighttime specimens improves the correlation with the 
serum hormone levels. The improvement js greatest 
with the overnight urinary hormone excretions, since 
the correlation becomes as good as, or better than, that 
obtained for the creatinine-corrected 24-hour urinary 
hormone excretion. In general, in the 24-hour speci- 
mens, the urinary E,-17G fraction correlated better 
with serum E, concentrations than did the urinary 
E,-G, E;-3G, and E4-16G fractions. The urinary E;-3G 
fraction showed the poorest correlation with serum E;. 
In the overnight specimens, the urinary E,-17G frac- 
tion gave the best correlation, and the E;-3G fraction 
the worst correlation, with serum Es; however, in con- 
trast to the 24-hour specimens, the other three estro- 
gen glucuronide fractions showed definite differences 
"in correlation, with E,-G showing the second best corre- 
lation, followed by E,-3G and E3-16G. Urinary Pd-3G 
excretion correlated very well with serum P levels in 
both 24-hour and overnight collections of urine, with 
and without correction for creatinine excretion, 
Table IV lists the average daily increase in the 
preovulatory excretion of estrogen glucuronide frac- 


tions, uncorrected for creatinine, during the period of 
day 8 to day 2 prior to the LH peak. In both the 24- 
hour and nighttime specimens of urine, the greatest 
rate of change per day was observed with the E,-17G 
fraction, followed in decreasing order by ix E;-16G, 
E-G, E5-3G, and E4-3G fraction. 


Comment 


Classic methods of quantitating urinary estrogens 
and pregnanediol involve chemical measurement of 
the unconjugated steroids after hydrolysis, extraction 
of the "free" steroids with organic solvents, and sub- 
sequent purification of various steroid fractions.! !? 
These procedures have the disadvantage of being both 
time consuming and relatively insensitive. Recently, 
production of specific antisera.to various steroid conju- 
gates has led to the development of RIAs specific for 
individual estrogen glucuronides* * ? and Pd-36.* By 
this methodology, the steroid conjugate is measured 
directly in an aliquot of diluted urine. In additiori to 
bemg more convenient, the methods are reasonably 
specific and much more sensitive than the classic pro- 
cedures. 
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In the present study, the RIAs established for the 
five estrogen glucuronide and Pd-3G fractions were ac- 
curate, precise, and sensitive. Cross-reaction studies 
showed that only the E3-16G RIA was highly specific. 
In the other four estrogen glucuronide RIAs, cross- 
reactions with some estrogens and estrogen metabolites 
were found. For lack of specificity, the steroid conju- 
gates measured in this study should be considered as 
being estrogen and pregnanediol glucuronide frac- 
tions, which implies that other closely related steroids 
may be included in the measurement. 

The availability of RIAs for E,-G, E;-3G, E,-17G, 
F3-3G, E3-16G, and Pd-3G in this study enabled us to 
measure the levels of these conjugate fractions in seven 
women throughout an entire menstrual cycle. Of the 
five urinary estrogen glucuronide fractions analyzed, 
only E,-G and E;-16G have been measured by direct 
RIA in urine during an entire menstrual cycle prior to 
this study.’* '* Wright and associates’ measured Es- 
16G, and, in addition, E,-G and E,-17G, by direct RIA 
in the urine of nonpregnant women; however, they 

analyzed only midfollicular (day 8) and midluteal phase 
. (day 22) samples. Also, prior to this study, there have 
been only two reports” ' of measurement of urinary 
Pd-3G by direct RIA during an entire menstrual cycle. 

The data shown in Fig: 1 indicate that the excretion 
of all five estrogen glucuronide fractions is significantly 
increased in the preovulatory and luteal phases of the 
cycle as compared to the levels in the early and midfol- 
licular phases. This finding is similar to that obtained 
with methods requiring hydrolysis.!! When the estro- 
gen glucuronide values obtained in urine from non- 
pregnant women by our direct RIA method in this 
study are compared with those obtained by methods 
requiring hydrolysis, our values are seen to be consid- 
erably higher, with the exception of the urinary E;-16G 
levels.? This finding is not surprising since our cross- 
reaction studies (Table II) show that the E3-166C RIA 
was the most specific of the five estrogen glucuronide 
RIAs. Although the urinary E-G, E,-3G, E;-17G, and 
E,-3G levels in the seven women studied are overesti- 
mated, their patterns (i.e., relative levels changing in 
relation to the events of the menstrual cycle), like those 
of urinary E4-16G, are similar to the patterns obtained 
for serum E;. Furthermore, their patterns are consis- 
tent with those of urinary E;, E;, and E; excretion ob- 
tained by classic procedures.!! The amounts of Pd-3G 
measured by this RIA are commensurate with those 
obtained by colorimetric and gas chromatographic 
procedures for urinary pregnanediol, particularly if 
one considers that the classic procedures measure 
pregnanediol instead of Pd-3G and do not include cor- 
rection for procedural losses.” 
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Correction of 24-hour and overnight urinary hor- 
mone excretion by measuring creatinine in all samples 
of urine improved the correlation of urinary estrogen 


glucuronides and Pd-3G fractions with serum E, and P, 


respecitvely (Table III). The improvement was smaller 
for 24-hour than for overnight specimens. However, 
since correlation of the uncorrected overnight urinary 
hormone excretion with serum hormone levels ap- 
peared to be sufficiently high, measurement of these 
steroid glucuronides in overnight specimens of urine 
without the need for measurement of creatinine seems 
to be practical. 

. The data in Tables III and IV clearly demonstrate 
that the urinary E,-17G fraction, as measured by the 
antiserum employed in this study, would be the best 
indicator for the prediction of ovulation. This finding | 
is compatible with the results of Hobkirk and Nilsen,’ 
who demonstrated that, in nonpregnant women, tri- 
tium-labeled E;-17G is the first metabolite of intrave- 
nously administered tritiated E; to be excreted in urine. 
The data in Table III also show that urinary Pd-3G 
would be of great value for the detection of ovulation. 
The levels of Pd-3G in 24-hour or overnight collections 
of urine are so high that this hormone could be conve- 
niently measured by simple immunochemical or enzy- 
matic techniques, possibly by a dipstick method. The 
difference between preovulatory and postovulatory 
Pd-3G excretion is so pronounced that even a semi- 
quantitative method will suffice to establish whether 
ovulation has occurred. In contrast to Pd-3G, radio- 
immunoassayable urinary E?-17G levels, as well as the 
levels of the other four estrogen glucuronide fractions 
studied, are relatively low, thus rendering a dipstick 
approach to measurement of these hormones ex- 
tremely difficult, if not impossible. However, a hem- 
agglutination inhibition method appears to be feasible. 
Such a rapid and simple estrogen assay could conceiv- 
ably be of benefit to monitor human menopausal go- 
nadotropin treatment for the induction of ovulation. 


We are indebted to Dr. Alexander E. Kellie, London, 
England, for kindly donating authentic E,-G, E,-3G, 
E,-17G, E4-3G, and Pd-3G, tritiated E,-G, E.-3G, and 
Pd-3G, and antisera against E,-G-BSA, E,-3G-BSA, 
E,-17G-BSA, E,-3G-BSA, and Pd-3G-BSA, without 


"which this work could not have been undertaken. We 


also wish to thank Dr. Willard Allen, St. Louis, Mis- 
souri, for authentic E;-16G; Dr. Stanley Gross, Los 
Angeles, California, for anti-E3-16G-2-azobenzoic 
acid-BSA serum; Dr. Oscar A. Kletzky for performing 
the serum LH assays; and Mr. Gregory E. Gray for 
assistance with. the statistical analysis. Mrs. Mary 
Francis-Hernandez provided expert technical assis- 
tance. i 
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Fast pain relief plus 
effective antibacterial action 


In nearly 9 out of ID patients, 
Azo Gantanol reduced the 
pain and/or burning of acute 
cystitis within 24 hours.* 


A controlled, multicenter study assessed the efficacy of 
Azo Gantanol in relieving the pain and/or burning 
associated with acute urinary tract infection. Patients 
included in the study had at least 100,000 colonies per 
mi of a sulfonamide-sensitive organism, usually E. coli 
In 87% of patients (303 of 349) with initial symptoms 
rated “moderate to severe,” therapy with Azo Gantanol 
resulted in improvement within 24 hours * 


Azo Gantanol combines fast symptomatic relief with 
effective antibacterial action. The analgesic phen 
azopyridine (“Azo”) rapidly relieves pain and burning, 
while the antibacterial sulfamethoxazole (“Gantanol”’) 
achieves therapeutic blood and urine levels from 2 to 3 
hours after the initial 2-Gm dose. 


Patients should be cautioned to maintain adequate fluid 
intake. Azo Gantanol and Gantanol (sulfamethoxazole 
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and 100 mg phenazopyridine HCI. 
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tions complicated by pain (primarily pyelone- 
phritis, pyelitis and cystitis) due to susceptible 
organisms (usually E. coli, Klebsiella-Aero- 


Requirements: Must be board eligible or 
certified in Gynecologic Oncology (M.D. 


bacter, Staphylococcus aureus, Proteus degree plus approved post-residency two- 
dep and, pr E st Ag oe vulgaris) year fellowship). Clinical training and ex- 
ole aariad ST ee utqaeyor perience in all phases of the management 
Note: Carefully coordinate in vitro sulfonamide of gynecologic malignancies are required. 
sensitivity tests with bacteriologic and clinical Applicant must demonstrate aptitude for, 
response; add aminobenzoic acid to follow-up A ; j 

culture media. The increasing frequency of re- and interest in, teaching and research in 


sistant organisms limits the usefulness of 

antibacterials nauan sulfonamides. Mea- 
sure sulfonamide blood levels as variations may Responsibilities: Mostly devoted to the 
occur; 20 mg/100 ml should be maximum total | care of patients with gynecologic 


level. | 
CONTRAINDICATIONS: Children below age 12; malignancies, teaching at undergraduate 
sulfonamide hypersensitivity; pregnancy at term and post-graduate levels, as well as con- 


and during nursing period; because Azo iter 
Gantanol contains phenazopyridine hydro- ducting research, either basic or clinical. 
Robert B. Jaffe, M.D. 


gynecologic oncology. 


chloride it is contraindicated in glomerulone- 
phritis, severe hepatitis, uremia, and pyelone- 


phritis of pregnancy with G.I. disturbances. Professor and Chairman 

eimi a i senate Miei Department of Obstetrics, Gynecology 
ablished. Deaths from hypersensitivity reac- ; ; 

tions, agranulocytosis, aneatic anemia and and Reproductive sciences 1 

other blood dyscrasias have been reported and University of California San Francisco 
early clinical signs (sore throat, fever, pallor, San Francisco, California 94143 

purpura or jaundice) may indicate serious 

blood disorders. Frequent CBC and urinalysis The UNIVERSITY OF CALIFORNIA is an equal 


with microscopic examination are recom- ; i 
mended during sulfonamide therapy. opportunity and affirmative action 
PRECAUTIONS: Use cautiously in patients employer. | 

with impaired renal or hepatic function, severe 
allergy, bronchial asthma; in glucose-6-phos- 
phate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. 
Maintain adequate fluid intake to prevent 
crystalluria and stone formation. 

ADVERSE REACTIONS: B/ood dyscrasias 
(agranulocytosis, aplastic anemia, thrombo- 
cytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methe- z 
moglobinemia); allergic reactions (erythema The Johns Hopkins 
multiforme, Stevens-Johnson syndrome, skin 3 ^ R 
eruptions, epidermal necrolysis, urticaria, Medical Institutions 
pole MEE pruritus, wi str ha ig 
anaphylactoid reactions, periorbital edema, 1 
conjunctival and scleral injection, photosensiti- announces a seminar 
zation, arthralgia and allergic myocarditis); G./. 
reactions (nausea, emesis, abdominal pains, 


hepatitis, wage aha. eee and Gynecology and Obstetrics: 
stomatitis); CNS reactions (headache, periph- : 9 

eral neuritis, mental depression, convulsions, Review for the 80 S 

ataxia, hallucinations, tinnitus, vertigo and in- 
somnia); miscellaneous reactions (drug fever, 


chills, toxic nephrosis with oliguria and anuria, 


periarteritis nodosa and L. E. phenomenon). Carribean Cruise Aboard 
Due to certain chemical similarities with some 


goitrogens, diuretics (acetazolamide, thiazides) The Cunard Countess 


py oral bane cielo € sulfonamides 
ave caused rare instances of goiter pro- 
duction, diuresis and hypoglycemia. Cross- Mar ch l- 14, l 980 
sensitivity with these agents may exist. 
DOSAGE: Azo Gantanol is intended for the 
acute, painful phase of urinary tract infections. 
v aage : Gm (4 pe igre then 
1 Gm (2 tabs) B.I.D. for up to 3 days. If pain : : TT 
persists, causes other than infection should be The Johns Hop kins Medical Insututions 
sought. After relief of pain has been obtained, Office of Continuing Education 
continued treatment with Gantanol (sulfa- Turner Auditorium 
methoxazole/Roche) may be considered. 1 
NOTE: Patients should be told that the orange- 720 Rutland Avenue, Baltimore, MD 21205 
red dye (phenazopyridine HCI) will color the ; 1 
urine. Appropriate Credits 
SUPPLIED: Tablets, red, film-coated, each con- 
taining 0.5 Gm sulfamethoxazole and 100 mg 
phenazopyridine HCI — bottles of 100 and 500. 


Roche Laboratories 
C ROCHE » Division of Hoffmann-La Roche Inc. 
® Nutley, New Jersey 07110 





For further information and registration write: 





OBSTETRICS 





Bacterial colonization of amniotic fluid in the 
presence of ruptured membranes 
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Amniotic fluid (AF) was collected from 37 selected patients by amniocentesis, aspiration through a 
pressure catheter, or aspiration at the time of cesarean section. The unspun AF was examined 
directly by Gram stain for bacteria and white blood cells (WBC) and was cultured. Thirteen AF 
cultures were positive, defined as growth on primary plating media which corresponded to greater 
than 10? colony-forming units (CFU) per milliliter. Almost equal numbers of aerobic and anaerobic 


bacteria were isolated. The presence of bacteria, but not WBC, on Gram stain of AF correlated 
significantly with a positive culture, which indicated that microscopic examination of AF would 
usually predict the culture result. Growth of >10? CFU/mi from AF was significantly associated with 
clinical chorioamnionitis, but colonization also was observed in five afebrile patients, four of whom 
were in premature labor. In patients delivered by cesarean section, bacteria on Gram stain and a 
positive culture from AF each were significantly correlated with postpartum endometritis. (AM. J. 


OBSTET. GYNECOL. 137:451, 1980.) 


CHORIOAMNIONITIS is defined as an inflammatory 
reaction of the fetal membranes, a diagnosis that can be 
made only on histologic examination after delivery. 
Clinically, chorioamnionitis is defined as existing when, 
in the absence of other organ-system infection, there is 
a temperature greater than 38° C in a mother with 
uterine irritability or in labor. The diagnosis is primar- 
ily one of exclusion. Correlation between the clinical 
and histologic manifestations is not always good. Sev- 
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eral investigators have studied amniotic fluid in an 
attempt to develop methods for intrapartum confir- 
mation of chorioamnionitis. Differing conclusions in 
regard to the usefulness of microscopic evaluation of 
fluid for white blood cells (WBC) and bacteria and cul- 
ture of fluid have been reported from studies of pa- 
tients with ruptured membranes.! ? 

Several factors have been identified as influencing 
colonization of amniotic fluid. Prolonged labor and 
prolonged rupture of the membranes have both been 
demonstrated to be associated with a higher incidence 
of amniotic fluid colonization. An increasing number 
of vaginal examinations was correlated with increased 
colonization of the lower uterine segment by Harris 
and Brown,? but more recent studies have not sup- 
ported this relationship." 7 Naeye and Peters? have 
demonstrated the association of both poor maternal 
weight gain and intrauterine growth retardation with 
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Table I. Summary of term patients with ruptured membranes whosé amniotic fluids contained >10? CFU/ml* 








Maternal 
febrile 


COUTSE 






Gram siain 


1+ 34 


Amniotic fluid culture 












Infant cultures 








Postpartum 
placental 
pathology 









Postpartum 
endometritis 


I 40 No 4+ alpha-hemolytic strepto- Blood, ear: negative Yes 
cocci 
Peptostreptococcus anaerobius 
(broth only) 
2 42 Yes . No Few l+ anaerobic gram-negative Blood, urine, Yes: 
Amnionitis rod CSF,T gastric 
aspirate: negative 
l+ anaerobic gram-variable | 
rod 
Alpha- and nonhemolytic 
streptococci (broth only) 
3 37 Yes LF 0 1+ B-hemolytic streptococci, Ear: gram-positive Chorio- No 
Amnionitis group B cocci amnionitis 
1+ Klebsiella pneumoniae Blood, CSF: nega- 
Nonhemolytic streptococci tive 
(broth only) 
4 40 Yes 0 4+ > 100,000 8-hemolytic strep- Gastric aspirate: 4+ No inflam- No 
Amnionitis tococci, group B B-hemolytic mation 
Diphtheroids (broth only) streptococci, 
Group B 
Blood, urine, CSF: 
: negative 
5 40 Yes I l+ 3+ coagulase-negative Gastric aspirate: 3+ No 
Amnionitis staphylococci coagulase nega- 
tive staphylococci 
.. Blood, urine, CSF: 
; ^A negative 
6 4á] Yes Few 34 4+ B-hemolytic streptococci, Blood, CSF: No 
Amnionitis roup B negative 
7 39 Yes ST 3+ >100,000 Peptostreptococcus Ear: anaerobic Yes 
Amnionitis | anaerobius gram-positive 


> 100,000 Mycoplasma species 
20,000 Bacteroides bivius 
4,000 Peptococcus species 
2,000 Bacteroides species 


cocci (broth only) 





*CFU/ml = colony-forming units per milliliter. Culture considered positive when bacteria present at > 10? CFU/ml of fluid. For | 


concentrations represented by 1+ to 4+ growth, see text. 
TCSF = cerebrospinal fluid. 


increased perinatal death rates from in utero infection. 

The purpose of this study was to investigate relation- 
ships between laboratory parameters of microscopic 
examination and culture of amniotic fluid and the clin- 
ical parameters of duration of labor and rupture of 
membranes, number of vaginal examinations, presence 
of clinical chorioamnionitis, and gestational age, in an 
attempt to identify mothers at risk for infection and 
those infants at risk for congenitally acquired bacterial 
infection. | 


Method and materials. 


Thirty-seven patients with ruptured membranes 
were evaluated between July 15, 1977, and February 
28, 1979. These patients were not randomly selected, 
and for many of them amniotic fluid was cultured in 
order to provide bacteriologic information. Twenty- 
eight patients were in labor, nine were not. Fifteen pa- 


tients had completed fewer than 37 weeks of gestation. 
Amniotic fluid was obtained by pressure-catheter aspi- 
ration, amniocentesis, or at cesarean section. An initial 
sample of fluid from the pressure catheter was dis- 
carded and a second sample was used for analysis. Air 
was expelled from the syringe containing the sample of 
amniotic fluid, and the fluid was immediately injected 
into a Port-A-Cul vial (Baltimore Biological Laborato- 
ries, Cockeysville, Maryland), a nonnutritive transport 
device. Most of the fluids were obtained during daytine 
or in the early evening and were immediately sent to 
the Anaerobic Microbiology Laboratory and processed. 
Specimens collected at night were stored in the Port- 
A-Cul vials at room temperature (maximum storage 
time 10 hours) and delivered to the laboratory the next 
morning. Since the details of bacteriologic processing 
have been described previously,® only a brief summary : 
is given here. 
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Table II. Summary of preterm patients with ruptured membranes whose amniotic fluids contained > 10? CFU/ml* 











Maternal Gram stain 














Postpartum 










febrile placental | Postpartum 
Patient course Amniotic fluid culture Infant cultures pathology | endometritis 
8 No Rare 4+ 4+ B-hemolytic streptococci, Scalp abscess: £- Yes 
group B hemolytic strepto- 
]-- gram-negative rod cocci, group B 
l+ diphtheroids 
1+ yeast 
i+ anaerobic gram-negative 
rod 
1+ anaerobic gram-positive 
cocci 
9 32 No 2t 4+ 2+ anaerobic gram-positive Blood, CSFt: nega- Mild cho- Yes 
cocci tive rioamnio- 
2+ anaerobic gram-negative nitis 
rod 
10 33 Yes Few 0 1+ B- and nonhemolytic Blood, urine, CSF: No inflam- Yes 
Amnionitis streptococci, group D negative mation 
enterococci 
1+ anaerobic gram-positive 
rod 
1+ Candida stellatoidea i 
11 27 No 0 4+ >100,000 Peptococcus asac- Blood, urine, CSF: No 
charolyticus negative 
> 100,000 Corynebacterium 
vaginale 
62,000 Bacteroides bivtus 
12 28 | No 0 2+ 3+ Escherichia coli Blood: Escherichia | No 
coli 
Gastric aspirate: 
Escherichia coli 
CSF: negative 
13 28 — Yes 2+ J+ 3+ anaerobic gram-positive Acute cho- Yes 
Amnionitis l cocci rioamnio- 
1+ diphtheroids nitis 


Nonhemolytic streptococci 


(broth only) 


*CFU/ml = colony-forming units per milliliter. Culture considered positive when bacteria present at > 10? CFU/ml of fluid. For 


concentrations represented by 1+ to.4+ growth, see text. 
TCSF = cerebrospinal fluid. 


For most of the study, bacterial concentration was 
determined from solid plating media according to the 
= zone of growth. Control quantitative studies per- 
formed in parallel with the standard method of inocu- 
lation usec demonstrated that the zone of bacterial 
growth on solid media corresponded to the concentra- 
tion of bacteria, colony-forming units (CFU), in amni- 
otic fluid as follows: 1+ growth = 10? to 10° CFU/ml; 
. 24 and 3+ growth = 10? to 107 CFU/ml; and 4+ 
growth = greater than 107 CFU/ml] fluid. Growth only 
in broth normally indicated that there were less than 10 
bacteria per millihter in the amniotic fluid. For part of 
the study a quantitative bacteriologic loop (0.001 ml) 
was used to determine the bacterial concentration in 
amniotic fluid, as suggested by Bobitt and Ledger,’ in 
addition to the standard set of plates. For purpose of 
analysis, cultures of amniotic fluid were considered to 
be positive only when growth was obtained on primary 


plating media, correspondirig to a concentration of 
bacteria of greater than 10? CFU/ml in amniotic fluid. 
Growth only in broth («10 CFU/ml) was considered to 
be negative in order to prevent any influence on analy- 
sis of minimal bacterial colonization of fluid or bacterial 
contamination during the collection of fluid. 

Gram stains were examined on all fluids (not cen- 
trifuged), and the smear was considered to be positive 
for WBC or bacteria if these were observed by oil- 
immersion microscopy. The presence of WBC or bac- 
teria was reported in rank-order as follows: rare = few 
observed on search of slide; few = less than | per oil- 
immersion field (OIF); 1+ = 1 to 5/OIF; 2+ = ap- 
proximately 5 to 10/OIF; 3+ = approximately 15/ 
OIF; 4+ = greater than 20/OIF. 

. Clinical information was recorded on the number of 
vaginal examinations, length of labor, length of rup- 
ture of membranes, weeks of completed gestation from 
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Table III. Amniotic fluid culture results according 
to method of collection 





Bacterial grourh 
Collection No. of 210? «10 
method samples | CFU/ml* | CFU/ml 


Pressurecatheter 17 7 3 7 
Amniocentesis 5 2 0 3 
Cesarean section 15 4 3 8 





*CFU/ml: Colony-forming units per milliliter o amniotic 
fluid; >10? CFU/ml represents growth on primary plates, 
whereas «10 CFU/ml represents growth from bro-h only. 


Table IV. Correlation of direct Gram stain with 
cultures of amniotic fluid from patients with 
ruptured membranes 












Culture results 





Observations 





on direct smear p Valuet 
WBC: positivet 9 14 
WBC: negative 4 10 dads 
Bacteria: positive 11 3 " 
Bacteria: negative 2 21 P9001 


*Positive = 10? colony-forming units per milliliter (CFU/ 
ml) of amniotic fluid. Negative = «10 CFU/ml (grewth only 
in broth) or no growth. 


tp value by Fisher's exact test. 


ÍWBC = White blood cells. Positive for WBC and/or bac- | 


teria if any were observed on a search of a slide. 


last menstrual period (confirmed by physical examina- 
tion of the newborn infant), and maternal and neonatal 
course. Clinical chorioamnionitis was defined as being 
present when a patient with uterine irritability or in 
labor had a temperature greater than 38? C without 
other established cause. .Postpartum endometritis ex- 
isted when there was a temperature greater than 38° C 
on two occasions at least 6 hours apart after the first 24 
hours subsequent to delivery when no other cause for 
an elevated temperature could be ascertained. 


Results 


Among the 37 patients, there were 13 instznces of 
significant bacterial growth (710? CFU/ml) from the 
amniotic fluid. In seven of these cases the patierts were 
at term, and in six the patients were preterm (Tables I 
and II). Eight of the 13 fluid samples contained mul- 
tiple isolates at 210? CFU/ml. Anaerobes were found 
in seven patients. Overall, 13 aerobic bacteria and 14 
anaerobic bacteria were isolated. Two patients had 
yeast, and one patient had Mycoplasma, among other 
isolates. The bacteria cultured were alpha-hemolytic 
streptococci, group B beta-hemolytic streptocczci, co- 
'agulase-negative staphylococci, Corynebacterium caginale 
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(Haemophilus vaginalis), Escherichia coli, Klebsiella pneu- 
moniae, Bacteroides bivius, Peptococcus asaccharolyticus, 
Peptostreptococcus anaerobius, enterococci, diphtheroids, 
yeast, mycoplasma, and anaerobic gram-negative 
bacilli and gram-positive cocci which were not fully 
identified. 

No differences were observed in culture results on 
the bzsis of the method used to collect fluid (Table III). 
Also, there were no apparent differences in the num- 
ber of isolates per positive culture among fluids ob- 
tained by the three methods, but our sample size was 
limited. 

The presence of bacteria on direct Gram stain of 
amnictic fluid correlated significantly with the finding 
on subsequent culture, whereas the presence of WBC 
did not correlate significantly (Table IV). Neither WBC 
nor bacteria on Gram ‘stain correlated with clinical 
amnionitis, whereas amniotic fluid culture did correlate 
significantly (Table V). Eight of nine patients with clini- 
cal amnionitis had positive cultures of amniotic fluid; in 
the ninth patient, group B beta-hemolytic streptococci 
grew.only in the broth, and placental examination re- 
vealed no inflammation. Five of 28 patients without 
clinica] amnionitis had colonization of the amniotic 
cavity; four of these five patients who were colonized 
with >10? CFU/ml but had no clinical infection pre- 
sented-in premature labor. Also, four of these five pa- 
tients subsequently demonstrated an infectious compli- 
cation; one neonate had Escherichia coli bacteremia, and 
three mothers had postpartum endometritis. 

Bacteria, but not WBC, on Gram stain and a positive 
culture were found to correlate significantly with the | 
development of postpartum endometritis in those pa- 
tients who underwent cesarean section (Table VI). If the 
patient was delivered vaginally, the Gram stain and cul- 
ture did not correlate with infection. None of the four 
patients who were colonized and were delivered vagi- 
nally became infected. No significant correlations were 
seen between positive cultures of amniotic fluid and the 
number of vaginal examinations, duration of labor, or 
duration of rupture of membranes (each considered 
separately, Mann-Whitney U test). 

Nine patients who expérienced premature rupture 
of the membranes, but who were not in labor, had am- 
niotic fluid cultures. The membranes had been rup- 
tured at 7, 8, 18, 46, 52, 52, 56, 60, and 72 hours prior 
to culturing of the fluid. All but the third instance 


, mentioned were in pregnancies of less than 35 weeks. 


The fluids cultured at 46, 56, and 72 hours after rup- 
ture were positive. Hence, in the absence of labor, col- 
onizaticn of three of six fluids was seen among a.group 
of patients who had experienced rupture of the mem- 
branes more than 24 hours prior to culture. 
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Certain observations were made in the infants of 
mothers with demonstrated colonization of the amni- 
otic fluid as follows. Gastric aspirates were positive in 
three neonates and revealed the same organism as in 
the amniotic fluid. Except for blood, specimens from 
infants were not subjected to any special culture pro- 
cessing for anaerobes, which, therefore, may have been 
' missed. One infant had a bacteremia at birth, but no 
clinical sepsis. One infant (No. 13, Table II) was 
stillborn. One infant developed a scalp abscess with 
group B beta-hemolytic streptococci, and one devel- 
oped transient tachypnea of the newborn. All 12 live- 
born infants of colonized mothers subsequently did 
well. 

Eleven placentas were evaluated for pathologic con- 
ditions. Six were from patients with negative amniotic 
fluid cultures, and one of these placentas had evidence 
of inflammation. Five placentas were from patients 
with positive cultures of amniotic fluid, and three of 
these five had evidence of inflammation. 

Thirteen patients received antibiotics prior to cultur- 
ing of amniotic fluid. Eight received cefazolin as 
prophylaxis for cesarean section; this antibiotic crosses 
into amniotic fluid poorly and should not have inter- 
fered with the cultures. Four patients recetved ampicil- 
lin as prophylaxis with betamethasone administration. 
One patient received penicillin because of a positive 


endocervical culture of Neisseria gonorrhoeae earlier in - 


pregnancy. There were no apparent differences when 
the patients receiving antibiotics were analyzed sepa- 
rately from the others with respect to Gram stains and 
cultures of amniotic fluid. There were no instances in 
which, when bacteria were observed on Gram stain, 


they were not also isolated from culture in patients who . 


had been given antibiotics. 


Comment 


Although colonization of the amniotic fluid, like a 
positive gastric aspirate culture, does not equate with 
neonatal sepsis, it does provide information about the 
intrauterine environment. Since the presence of bac- 
teria demonstrated by Gram stain correlates with sub- 


sequent significant growth of bacteria in cultured am-. 


niotic fluid, a positive smear indicates that the fetus is at 
risk for transorificially acquired congenital infections. 
Although this information may be potentially useful in 
the management of patients with suspected infection 
who are in labor, the application of these findings is 
also seen in patients with premature rupture of the 
membranes at less than 35 weeks’ gestational age. Our 
data, although limited, suggest that the demonstration 
of bacteria by Gram stain should be an indication for 
delivery. However, in order to be detected on a Gram 
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Table V. Correlation of Gram stain and culture of 
amniotic fluid with clinical findings 











Clinical 


Laboratory chorioamnionitis 
observations 
on fluid 

WBC: positive] 7 11 
WBC: negative 2 17 penses 
Bacteria: positive 6 8 
Bacteria: negative 3 20 Pop 
Culture: positive Bo 5 
Culture: negative l 23 pP 


*p value by Fisher's exact test. 

1tWBC = White blood cells. Positive for WBC and/or bac- 
teria if any were observed on a search of a slide. Considered 
positive on culture when bacteria were present at > 10? colony- 
forming units per milliliter. ' 


Table VI. Correlation of Gram stain and culture of 
amniotic fluid with subsequent clinical findings in 
patients delivered by cesarean section 













Endometritis 


5 


Laboratory 
observations 


on fluid 





WBC: positivet 8 

WBC: negative 1 8 p > 0.05 
Bacteria: positive 6 3 

Bacteria: negative 3 10 p < 0.05 
Culture: positive 7 9 | 
Culture: negative 9 11 p< 0.01 





*p value by Fisher's exact test. 


+WBC = White blood cells. Positive for WBC and/or bac- 
teria if any were observed on a search of a slide. Considered 
positive on culture when bacteria were present at > 10? colony- 
forming units per milliliter. 


stain smear of uncentrifuged fluid, bacteria must be 
present at approximately 10° CFU/ml, so that some 
fluids could be positive on culture (>10? CFU/ml), 
which is a more sensitive indicator, and still be negative 
by Gram stain. 

The current findings appear to differ from those of 
some previous studies. Listwa and associates? con- 
cluded that, for 95 patients delivered vaginally, bac- 
teria (or WBC) on smear were not predictive of mater- 
nal or neonatal infection and were not an indication for 
delivery. In their study, bacteria were observed on 
smears from 52% of patients, and cultures were posi- 
tive (considering growth on plates or in broth only) in 
93% of the fluids processed. Yet, only six of 95 mothers 
had amnionitis or endometritis, and only two newborn 
infants developed sepsis. In a study by Larsen and as- 
sociates? of vaginal and cesarean section deliveries, a 
large percentage (85%) of fluids also was positive for 
bacteria on culture (growth in broth), similar to the 
findings of Listwa and associates,? and bacteria observ- 
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able on smears of fluid did not correlate witk a higher 
maternal fever index, whereas WBC did correlate. 
There also was no apparent correlation of smear or 


culture with neonatal outcome. In both of these stud- - 


ies, all amniotic fluids were obtained by zspiration 
through a pressure catheter in monitored patients, and 
specimens were transported and initially cultured, 
either all or part of the time, only in nutritive broth, in 
which a single bacterium can produce a positive cul- 
ture. These aspects may account for some of the differ- 
ences between their data and ours. Of course, the high 
proportion of preterm patients (41% at - 36 weeks) in 
our population and other patient variables, such as ce- 
sarean section versus vaginal delivery, are undoubted- 


ly, important. In our study, 38% (14/37) of fluids - 


showed bacteria on direct smear, and 35% (13/37) were 
: positive on culture by means of direct plating on solid 
media, with a threshold of 10? CFU/ml considered to 
be positive. 

Other studies in which amniotic fluid was cultured by 
procedures more nearly similar to ours have demon- 
strated a higher correlation between positive culture 
and infection. Bobitt and Ledger’? found tha: among 
28 patients who were considered to be at risk for infec- 
tion, 16 had fluids with 10? CFU/ml. Thirteen of 
these 16 subsequently either developed a maternal in- 
fection, were delivered of an infant who had sepsis, 
had a premature delivery, or experienced some combi- 
nation of these. In our study, all 13 of the colonized 
patients (>10? CFU/ml) had either clinical chorioam- 
nionitis, an infant with a positive blood or cerebrospi- 
nal fluid culture, postpartum endometritis, premature 
labor, premature rupture of membranes, or some 
» combination of these factors. Dahler and associates" 
cultured amniotic fluid from patients delivered by ce- 
. sarean section and also used a threshold of 710? CFU/ 
ml as a positive culture. Among 307 patients, -he am- 


niotic fluids were colonized with >10? CFU/ml in 296.o0f . 


152 patients with intact membranes, in 16% of 45 pa- 
tients with ruptured membranes and no monitoring, 
and in 44% of 110 patients with ruptured membranes 
and internal fetal monitoring. Overall, patierts who 
were colonized had rates of postpartum febrile mor- 
bidity and wound infections significantly higher than 
those of noncolonized patients. Our data support this 
conclusion for patients delivered by cesarean section. 
The tissue trauma associated with operation could be 
expected to produce a higher rate of infection than 
vaginal delivery among colonized patients. 

Gosselin’ noted that the bacterial flora of the amni- 
otic fluid after rupture of membranes was similar to 
that of the vagina. The flora present in amniotic fluid 
after rupture of the membranes has also been investi- 
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gated by Larsen and associates,? Listwa and associates,’ 
Thadepalli and associates,? and Dahler and associ- 
ates," who also found a variety of aerobic and 
anaerobic organisms, many, but not all, of which were 


similar to those present in vaginal flora. These inves- 


tigators noted that anaerobes accounted for 31%, 18%, 
38%, and 22% of the isolates, respectively. These 
figures include isolation from broth only in addition to 
growth on primary plating media. In the present study, 
anaerobes accounted for 52% of the bacterial isolates at 
>10? CFU/ml. In general, the bacteria cultured were 
similar to those commonly present in the vagina of 
premenopausal women. 

In this investigation, group ‘B beta-hemolytic strep- 
tococci were isolated in one préterm and three term 
patients; the latter had clinical chorioamnionitis. Group 
B beta-hemolytic streptococci also contributed to peri- 
natal infection, but no serious neonatal sepsis occurred. 
Other organisms identified included Escherichia coli, en- 
terococci, and Klebsiella pneumoniae, which are recog- 
nized as potential pathogens. Although E. coli is con- 
sidered to be a leading cause of perinatal morbidity and 
mortality, it was isolated only once and in this instance 
did not produce serious neonatal infection. Bacteroides 
biutus, defined as a species only recently, is commonly 
found in the vaginal flora and in obstetric and gyneco- 
logic infections of patients at Duke University Medical 
Center. In the past, the anaerobes, B. bivius, other 
Bacteroides species, P. anaerobius, and P. asaccharolyticus, 
have not been frequently identified in amniotic fluid, 
mainly because of inadequate culture techniques. 
Their role in postpartum obstetric infections is now 
established, but further work is needed in regard to 
their role in chorioamnionitis and neonatal infections. 
Other bacteria isolated in this series, such as 
diphtheroids, coagulase-negative staphylococci, alpha- 
hemolytic streptococci, yeasts, and Corynebacterium vag- 
inale are normally considered to be nonpathogenic or: 
have an unproven role in this clinical setting. 

No correlation was found between colonization of 
the amniotic fluid and the number of pelvic examina- 
tions, the duration of labor, or the duration of rupture 
of the membranes. This lack of correlation may have 
been due to the small sample size or patient selection 
and will need further investigation. In the study by 
Dahler and associates,!! comparison of the duration of 
rupture of the membranes among patients with and 
without monitoring revealed an increased rate of col- 
onization after 18 hours of ruptured membranes but 
an earlier and higher incidence of colonization among 
monitored patients who also had a higher infection rate 
(postpartum febrile morbidity and wound infections). 
Gosselin‘ obtained amniotic fluid by amniocentesis and 
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found that, once labor began, there was an excellent 


correlation between duration of labor after rupture of © 


the membranes and colonization of the fluid, with 83% 


of the patients colonized after 24 hours. This correla- - 


tion may be more difficult to demonstrate presently 
because very few labors are allowed to continue for 
more than 24 hours. In individual patients. Bobitt and 
Ledger'? observed an increase in the colony count and 
number of isolates as the duration of labor and rupture 
of membranes lengthened. 

Gosselin’? had found that prior to the onset of labor, 
but after rupture of the membranes, amniotic fluid 
remained sterile for as long as 58 hours; however, his 
series contained only two patients in this category with 
rupture more than 24 hours. In our series, amniotic 
fluid from three of six patients with premature and 
prolonged rupture of the membranes was colonized, 
which demonstrates that colonization may occur in the 
absence of labor. The incidence of this occurrence will 
need to be established in a larger series. 

Schlievert and associates’ 6 found that a short-chain 
polypeptide contributes to the bacteriostatic and bac- 
téricidal effects of amniotic fluid on Escherichia coli. In 
the absence of the inhibitory factor, amniotic fluid 
could, theoretically, soon become colonized after rup- 
ture of the membranes, with intrauterine exposure of 
the fetus and possible subsequent infection, whereas 
when the zinc-polypeptide complex is present, coloni- 
zation of the amniotic fluid is delayed or prevented. 
Miller and associates" found that amniotic fluid ex- 
erted different influences on various genera and spe- 
cies of bacteria, and concluded that multiple indicator 
bacteria should be tested. Applebaum and associates!? 
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` found that the antimicrobial activity of amniotic fluid 


was different in three patient populations, and sug- 
gested that maternal nutrition may be an important 
determinant. Further information is needed on the dif- 
ferential inhibition of bacteria, the requirements for 
production of the inhibitory factor, and correlation be- 
tween the antibacterial activity of fluid and infectious 
sequelae. 

There was significant growth on amniotic fluid cul- 
tures in eight of nine patients with clinical chorioam- 
nionitis, thus confirming the diagnosis. In the ninth 
patient the fever may have been a response to minimal 
bacierial invasion, although the more common situa- 
tion is colonization, sometimes heavy, with a delayed 
maternal fever response, as observed in this and previ- 
ous series? !? !? Colonization may also precede 
inflammatory changes in the placenta after rupture of 
the membranes, as evidenced in this patient and others 
(No. 4 and 10, Tables I and IY) and in the investigation 
of Salem and Thadepalli.? Of the five patients who 
had 210? CFU/ml in amniotic fluid without clinical 
evidence of infection, four were preterm, and only 
premature labor raised the possibility of infection, as 
suggested by Bobitt and Ledger.'” !? However, five pa- 
tients in the entire series had premature labor and 
negative cultures. Exactly how often unrecognized 
amnionitis is responsible for premature labor and 


premature rupture of the membranes remains to be 
established. 
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In the March 15, 1980, isst e of the JOURNAL, in the article by Miller and colleagues 
entitled “Bacterial colonization of amniotic fluid from intact fetal membranes," the follow- 


ing corrections should be mace: 


1. On page 799, in the seventh line of the first paragraph under the Results heading, 
the sentence should read, "All 14 fluid samples were negative by Gram stain for WBC and 


bacteria." 


2. On page 801, under th» subheading Maternal infection, the second part of the 
sentence in the fifth line should read, "these three patients had negative Gram stains from 


amniotic fluid." 


3. On pages 798 and 799, im Table II, and on page 800, in Table III, the third heading 
(from left to right) should rezd, "Maternal febrile course, source." 


Fetal movements and ultrasound: Effect of maternal 
intravenous glucose administration 
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Fetal movements were directly visualized with a real-time ultrasound unit, and they were recorded 
after the random intravenous administration of either glucose or saline solution to the mother. A 
significant increase in fetal activity was seen 1 hour after the administration of glucose. (AM. J. OBSTET. 


GYNECOL. 137:459, 1980.) 


FOR MANY YEARS, Clinicians have sought a test by 
means of which they could evaluate the fetal-placental 
unit. Currently in use in this regard are measurements 
of serum human placental lactogen (HPL)! and serum 
or 24-hour-urine estriol,? ultrasonic studies of fetal 
head growth,’ and the oxytocin challenge test (OCT).* 
.All have the disadvantage of requiring complicated 
equipment, which makes them expensive. One simple 
test suggested from older clinical studies has been the 
daily maternal assessment of fetal activity.? T'he advan- 
tages of this type of test are that it can be performed 
several times a day, does not require a visit to a health 
care center, and is inexpensive. Few studies, however, 
have been undertaken to determine the physiology of 
fetal movement. Factors such as fasting and feeding, 
maternal position, sound, light, and cigarette smoking 
may all affect the activity of the fetus. The purpose of 
this study was to determine the effect of maternal in- 
travenous glucose administration on fetal activity mea- 
sured directly with real-time ultrasound in a controlled, 
randomized, double-blind experimental design. À pre- 
liminary report of this has already been published.* 
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'Methods 


Twenty-one normal pregnant women between 32 
and 40 weeks’ gestation from the University of Florida 
prenatal clinics volunteered for the study. The protocol 
was carefu.ly explained and written; informed consent 
was obtained from all women. After a fast of at least 8 
hours, the women were taken to the ultrasound labora- 
tory, where fetal position, biparietal diameter, and pla- 
cental locetion were determined. The women were 
asked not to smoke for at least 8 hours, and smoking 
was not permitted during the study. After the with- 
drawal of 5 milliliters of venous blood for determina- 
tion óf glucose, fetal activity was measured by real-time 
ultrasounc (Seimens Vidoson 635 ST) over a 5-minute 
timed interval, with the women lying in either the left 
lateral or semi-Fowler position. The fetal movements 
were visualized on a black-and-white television monitor 
by a trained ultrasonographer and recorded on a 
strip-chart recorder with an event marker as described 
by Gelman and co-workers.* 

Each woman was then randomly given a 50-ml intra- 
venous injection containing either 25 grams of glucose 
(N = 12) or isotonic saline solution (N = 9). Fetal ac- 
tivity was «gain quantitated for 5-minute intervals at 30 
and 60 minutes after the intravenous injection. A re- 
peat sample of blood was drawn at the same time for 
measurement of glucose by means of the method of 
Nelson and Somogyi.® ? 

At the completion of the experiments all of the data 
were appropriately analyzed with the aid of a com- 
puter. Comparison between groups was made with the 
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Fig. 1. Mean + SEM fetal movements observed ducing intra- 
venous injections of glucose or saline solution into tLe mother. 


use of the t test, and only probability values of less than 
0.05 from two-tailed tables were considered o be sig- 
nificant. 


Results 


The characteristics of the two groups of women are 
shown in Table I. There were no significant di:ferénces 
in their ages, weights, or gestational ages. The statistical 
studies of the blood glucose values are given in Table 
Il, and it can be seen that there were no differences in 
the fasting and 60-minute determinations of Hood glu- 
cose in either group. The mean blood glucose level at 
30 minutes was significantly higher in the group receiv- 
ing the intravenous glucose. The studies of fetal activity 
are given in Table III. It can be seen that there was a 
significant increase in mean fetal activity at 6C minutes 
in the group receiving the glucose. Fig. 1 snows the 
blood glucose level and fetal activity. of the two groups. 


Comment 


There have been several reports in the recent litera- 
ture on the measurement of fetal movemencs by the 
mother as a test of fetal-placental function.'?^'? How- 
ever, few have investigated the physiologic variables 
which may affect fetal activity. Investigation: of fetal 
breathing patterns have shown a positive relationship 
with the concentration of glucose in the maternal 
blood.!$75 Boddy and co-workers’? reported an in- 
crease in human fetal breathing activity after rhe intra- 
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Table I. Characteristics (mean + SEM) of the 
women in the two groups (glucose and saline 
solution) in the fetal movement study (N — 21) 


Saline 
Groups solution Glucose p 


No. 9 12 

Age (yr) "998 —. 1.6 21.8 + 1.5 0.418  NS* 

Gestational 39.3 - 0.9 32.2 + 1.2 0.104 NS 
age (wk) 


Weight (Ib) 169.9 + 12.8 1660286 0.251 . NS 


*NS indicates not significant. 


Table II. Statistical studies (mean + SEM) of blood 
glucose levels (mg/dl) in. women receiving either 
intravenous glucose or saline solution (N — 21) 


l Saline 
Time solution Glucose — p 


Fasting 77.6 + 3.4 68.9 +2.1 1.859 NS* 
30 minutes 75.7 + 3.6 121.9: 4.1 8.184 «0.001 
60 minutes 74.8 + 2.9 78.4 + 3.3 0.787 NS 


*NS indicates not significant. 


Table III. Statistical studies (mean + SEM) of 
visualized fetal movements in women receiving 


either intravenous glucose or saline solution 
(N = 21) | 


Saline 
Time solution Glucose p 


Fasting ~ 10.2 € 40 — 10.4 € 2.3. 0.0832 NS* 
30 minutes 10.6 + 2.2 9.5 £ 1.5 0.436 NS 
60 minutes 8.3 + 1.3 18.2+3.6 2.363 «0.05 


*NS indicates not significant. 


venous administration of glucose to the mother. Fox 
and associates! demonstrated a similar increase in fetal 
breathing activity within 20 minutes after the ingestion 
of 75 gm of glucose orally. Natale and colleagues!? have 
demonstrated an increase in the percentage of time 
spent breathing by the human fetus 60 minutes after 
the oral administration of glucose, but they noted no 
increase in body movements. One problem with their 
study was that the glucose was administered orally, so 
that the speed with which it was absorbed and reached 
peak levels in the blood was not predictable. 
The present findings expand and extend the data 
base and confirm a positive relationship between ma- 
ternal blood levels of glucose and fetal activity. The 
peak concentration of glucose in the blood occurred in 
the maternal compartment within minutes after injec- 
tion; however, the fetal activity did not peak for 60 
minutes. These results are important for two reasons. 
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First, they demonstrate that the fetus does respond to 
certain maternal changes, such as eating. Secondly, 
they point out the importance of careful control when 


designing new clinical tests. Additional studies are cur- ` 


rently underway to determine the effects of other 
physiologic stimuli on fetal activity, so that further 
standardization of the fetal movement test may then 
provide more reliable clinical data. Also it should be 


REFERENCES 


l. Spellacy, W. N., Buhi, W. C., and Birk, S. A.: The effec- 
tiveness of human placental lactogen measurements as an 
adjunct in decreasing perinatal deaths, Am. J. OBSTET. 
GYNECOL. 121:835, 1975. 

2. Mathur, R. S., Chestnut, S. N., Leaming, A. B., and 
Williamson, H. O.: Application of plasma éstriol estima- 
tion in the management of high-risk pregnancies, Aw. J. 

. OBSTET. GYNECOL. 117:210, 1973. i 

3. Garrett, W. J., and, Robinson, D. E.: Assessment of fetal 
size and growth rate by ultrasonic echoscopy, Obstet. 
Gyncol. 38:525, 1971. 

4. Freeman, R. K.: The use of the oxytocin challenge test for 
antepartum clinical evaluation of uteroplacental respira- 
tory function, AM. J. OBSTET. GYNECOL. 121:481, 1975. 

5. Sadovsky, E., and Yaffe, H.: Daily fetal movement record- 
ing and fetal prognosis, Obstet. Gynecol. 41:845, 1973. 

6. Spellacy, W. N., Gelman, S. R., Abrams, R., Wood, S., and 
Birk, S. A.: Direct observation of human fetal movement 
under physiologic stimuli. Scientific Abstracts of the 25th 
Annual Meeting of the Society for Gynecologic Investi- 
gation, Atlanta, Georgia, 1978. 

7. Gelman, S. R., Spellacy, W. N., Abrams, R..M., and Wood, 
S.: Fetal movement and ultrasound; Movements deter- 
mined by direct visualization and maternal perception, 
Obstet. Gynecol. In press. 

8. Nelson, N.: A photometric adaptation of Somogyi meth- 
od for determination of glucose, J. Biol. Chem. 153:375, 
1944. | 

9. Somogyi, M.: Determination of blood sugar, J. Biol. 
Chem. 160:69, 1945. 


Fetal movements and ultrasound 461 


noted tha: in this preliminary study on normal preg- 
nant women, no attempt was made to correlate move- 
ment with fetal outcome. Therefore, any use of intra- 
venous glucose as a clinical test must wait until the phys- 
iologic relationships are worked out and prospective 
trials show that glucose-induced movements are related 
to outcome. 





10. Mathews, D. D.: Measuring placental function, Br. Med. 
J. 1:489, 1972. 

11. Mathews, D. D.: Fetal movements and fetal well-being, 
Lancet 1:1315, 1973. 


12. Sadovsky, E., Yaffe, H., and Polishuk, W. Z:: Fetal move- 


ment in normal and . pathologic pregnancy, Int. J. 
Gynaecol. Obstet. 12:75, 1974. 

13. Sadovsky, E., Yaffe, H., and Poloshuk, W. Z.: Fetal 
movements in.pregnancy and urinary estriol in predic- 
tion of impending fetal death in utero, Isr. J. Med. Sci. 
10:1096, 1974. 

14. Mathews, D. D.: Maternal assessment of fetal activity in 
small for-dates infants, Obstet. Gynecol. 45:488, 1975. 

15. Spellacy, W. N., Cruz, A. C., Gelman, S. R., and Buhi, 
W. G: Fetal movements and placental lactogen levels for 
fetal-placental evaluation. A preliminary report, Obstet. 
Gynecol. 49:113, 1977. 

16. Boddy, K., Dawes, G. S., and Robinson, J. S.: In Gluck, L., 
editcr: Modern Perinatal Medicine, Chicago, 1975, Year 
Book Medical Publishers, p. 381. 


17. Fox, H. E., Hohler, C. W., Jaeger, H., Steinbrecher, M., 


and Peco, N:A preliminary report of an alteration of 
human fetal breathing associated with the glucose toler- 
ance test and the oxytocin challenge test, in Gennser, G., 
Marsal, K., and Wheeler, T., editors: Proceedings of the 
Third Conference on Fetal Breathing, Malmó, Sweden, 
June, 1976, Allmanna Sjukhusets Tryckeri, p. 56. 

18. Natale, R., Patrick, J., Richardson, B.: Effects of maternal - 
venous plasma glucose concentrations on fetal breathing 
movements, AM. J. OBSTET. GYNECOL. 132:236, 1978. 


Serum. progesterone, estradiol, and estriol before and 


during induced labor 
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To investigate the association of serum levels :f progesterone (P), estradiol (E;), and estriol (E;) 
with the initiation of regular contractions, venous blood samples were taken prior to and 3 hours 
after the successful induction of labor in 83 pacurients by means of low amniotomy and intravenous 
oxytocin infusion. The serum P level and P/E, atio decreased and serum E; level increased after 
induction in healthy primigravidas and in partur=nts with. an initial P dominance (serum P/E; ratio 
more than 5). There was also a decrease in the serum P level and P/E, ratio in postterm patients 
and parturients with a ripe cervical state. Cholestasis of pregnancy was associated with a rise in the 
serum level of E; and a decrease in the P/E, rétio. In an unfavorable cervical state there.was a rise 
in the serum E, level; patients with an initial E; dominance (serum P/E, ratio 5 or less) showed a 
rise in the serum P level and P/E, ratio. Health: multigravidas and patients with pre-eclampsia did 
not show any hormonal changes. The onset of ~duced labor seems to be associated with a rise in 
serum E, concentration and/or with a drop in P zoncentration. The increase in serum E, level is 
thought to be due to the activation of the antericr pituitary—adrenal axis. The lower P level is 
supposedly a result of diminished uteroplacenal circulation. (AM. J. OBSTET. GYNECOL. 137:462, 


1980.) 


DESPITE THE EXTENSIVE investigations already car- 
ried out, the role of fetoplacental steroid hormones in 
the multifactorial mechanism of human labor has re- 
mained unresolved. The decrease in the peripE eral 
progesterone (P) level preceding both preterm! and 
term? ? labor and the rise in the serum estradiol (E;) 
level before preterm? and term? labor have been zon- 
sidered important factors for the spontaneous ons: t of 
uterine contractions. A value of 5 in serum P/E, rato is 
reported to precede the spontaneous onset of t-rm 
labor.? Numerous other studies, as reviewed by Fuchs;? 
and other recent reports? ? have nevertheless yieHed 
contradictory data. Since it is very difficult to morztor 
hormonal changes which are closely related to the 
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spontaneous initiation of uterine contractions, we de- 
cided to measure the serum levels of P, Ez, and E; prior 
to and following artificially induced labor. 


Patients and methods 

Eighty-three patients, all having a single living fetus 
with a gestational age of 37 weeks or more, who had a 
progressive labor within at least 2 hours of the induc- 
tion of labor, were selected for the present investiga- 
tion. The indications for the induction were as follows: 
postdatism (more than 10 days over the expected day | 
of delivery— 21 cases), pre-eclampsia (17 cases), and 
intrahepatic cholestasis of pregnancy (three cases). In 
the remaining 42 cases the pregnancy was normal and 
the induction was conducted generally close to the ex- 


. pected day of delivery. 


Following pelvic assessment a low. amniotomy was 
performed and intravenous infusion of oxytocin (10 
U/L in 5% glucose) initiated, the infusion rate being 
monitored electronically. The initial rate was 1.7 
mU/min, with a doubling of the dose every 20 minutes 
until regular uterine contractions were generated. The 
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Table I. Serum P, serum E;, and serum P/F, (mean + S.D.) before and after induction of labor 
in the total series and various subgroups* 


Progesterone (ng/ml) 


Estradiol (ng/ml) 


Progesterone /estradtol 


3 hr 3 hr 3 hr 

Parity: . 

Healthy primigravidas 22 — 179 € 73 156 + 65 26 + 10 30 + 14 1,3 35 351 5.6 + 3.2 

Healthy multigravidas 20 | 167 +61 164 + 79 29 + 17 30 + 18 6.3 + 18 5.1522 

Significance N.S. N.S. N.S. N.S. N.S N.S 
Complications: 

Post term - 2] 162 + 56 131 + 52 27 + 12 27 + 12 6.8 + 2.8 5.3 + 1.8 

Pre-eclampsia 17 18248. 180 + 49 33 + 14 31+ 11 6.1 + 2.0 6.3 + 2.1 

Cholestasis of pregnancy 3 202 + 55 158 + 68 - 27 + 10 3449 1:5 L3 5.1 + 1.4 

Significance NS. N.S. N.S. N.S. N.S. N.S. 
Induction score: i ; 

10 or less 40 158 + 56 158 + 60 29 x I5 31-5 13 6.2 + 2.5 560524 

More than 10 43 191 + 62 161 + 67 28 * I3 30 + 14 7.2 + 2.5 6022 

Significance P «0.01 N.S. N.S. N.S. P< 0.05 N.S. 
Dominant steroid: . 

Estrogen (P/E, < 5) 23 146 + 65 159 + 72 39 + 17. 37 +17 3.8 + 0.7 4.6 + 1.7 

Progesterone (P/E, > 5) 60 187 + 55. 160 + 60 25 +9 28 + 11 7.8 + 22 6.2 + 2.3 

Significance P< 0.01 N.S. P< 0.001 P< 0.01 P < 0.005 P «0.01 


*The significances between the values of various subgroups are indicated below the actual values (N.S. = not significant). 


‘rate of administration during labor was adjusted ac- 
cording to the strength and duration of the contrac- 
tions, with a maximal rate of 28 mU/min. Uterine ac- 
uvity and fetal heart rate were recorded continuously 
with a cardiotocograph (Hewlett Packard). In all cases 
uterine contractions started within'10 to 120 minutes 
(mean 76 minutes) and all were delivered vaginally 
within 3 to 14 hours (mean 7.3 hours). 

Venous blood samples were drawn immediately be- 


fore and 3 hours after induction. Serum was obtained: 
by low-speed centrifugation of the blood and stored at | 


—20° C until assayed. Serum P and E; concentrations 
were determined by the radioimmunoassay method of 
Hammond, Viinikka, and Vihko® and serum E; with a 
commercial RIA kit (The Radiochemical Centre, Amer- 
sham, United Kingdom). The intra-assay coefficient of 
variation for these methods was less than 10%. All 
assays were performed in duplicate. Both absolute and 
relative values were used in the statistical analysis of the 
results with Student’s t test, the relative values being 
calculated from the formula 


value — initial value 


initial value Aon 


Results 


Serum progesterone and estradiol. In the total series 
serum P level decreased -from an initial value of 
174 + 62 to 160 + 63 ng/ml, serum E, level rose from 
28 + 13 to 80 + 13 ng/ml, and serum P/E, ratio de- 


Table II. Serum E; before and after induction 
of labor (mean + S.D.). 





Estriol (ng/ml) 









3 hr 
Initial after induction 
All patients 632 + 277 623 + 290 
Primigravidas 591+ 280 | 543 + 234 
Multigravidas 684 + 273 708 + 826 
Estrogen dominance 597 + 215 547 + 204 
Progesterene dominance 650 + 298 653 + 314 


creased frem 6.7 + 2.6 to 5.8 + 2.3. The relative rise of 
11% in E; concentration (P < 0.01) and the relative de- 
crease in P/E, ratio (P < 0.05) were both significant. 
Parity. No differences in initial serum P or E; levels 
or in the P/E, ratio were observed between the 22 
primiparous and 20 multiparous women among the 42 
healthy parturients (Table I). The decrease in relative 
values for serum P and the serum P/E, ratio and the 


rise in the relative values for E; in the primiparous 


women were significant, whereas the multiparous 
women did not show significant changes in serum P, E;, 
or P/E, values (Fig. 1). 

Complications of pregnancy (posidatism, pre-eclampsia, 
cholestasis of pregnancy). No difference between these 
groups (including healthy parturients) could be found 
in the initial serum concentrations of P and E, or in the 
P/E, ratio (Table I). The decreases in the relative 
serum P values and the P/F, ratio after induction in the 
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Fig. 1. The relative changes in serum progesterone, estradiol, 
and progesterone/estradiol ratio after induction of delivery in 
healthy primiparous (white column) and multiparous (black 
column) women. * = P < 0.05; ** = P< 0.01; ***=P< 
0.001. He 


postterm patients were significant, whereas the pre- 
eclampsia women did not show any significant changes 
(Fig. 2). The mean decrease of 1596 in serum P in three 
women with intrahepatic cholestasis of pregnancy was 
not significant, but the rise of 29% in the serum E; 
concentration and decrease of 33% m the P/E, ratio 
were significant (P « 0.01). | 
Cervical state. A modified Bishop's score was used for 
the assessment of cervical ripeness. The 43 patients 
with a cervical score of more than 10 had a mean initial 
level of serum P significantly higher than that observed 
in the 40 patients with a score of 10 or less (Table I). 
The relative rise in the serum E; level in the women 
with a score of 10 or less and the relative decreases in 
the serum P level and in the serum P/E; ratio in the 
women with a score of more than 10 were all significant 
(Fig. 3). | 
Initial serum P [E ; balance. When the patients were di- 
vided into two groups according to their initia] P/E, 
ratio, 60 emerged with a ratio of more than 5 (P domi- 
nance) and 23 with 5 or less (E dominance). These 
groups differed significantly in their initial serum levels 
of P, E, and initial P/E. ratio (Table I). In relative 
terms thére was a rise in serum P and the P/E, ratio in 
the E-dominant women, whereas the P-dominant ones 
displayed a significant drop in these measures and a 
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Fig. 2. The relative changes in serum progesterone, estradiol, 
and progesterone/estradiol ratio after induction of delivery in 
postterm (white column) and pre-eclamptic (black column) 
women. Meaning of asterisks as in Fig. 1. 


‘significant rise in serum Es concentration after the in- 
duction of labor (Fig. 4). 


Serum estriol. Serum estriol values did not show any 
significant changes after induction in either the total 
material or the various subgroups (Table II). 


` Comment 


The initiation of induced labor was often associated 
with a rise in serum level of Ej, a drop in serum P, and a 
drop in the P/E, ratio. These findings are very similar 
to those recorded between women in labor ànd not in 
labor preterm? and at term.” !? Similar changes have ` 
also been observed in serial serum hormone determi- 
nations before and at term in carefully selected healthy 


. primigravid patients? It is significant that the most. 


prominent hormonal changes in our series were seen in 
the uncomplicated primiparous patients. 

It may be postulated that the rise in serum E; and 
decrease in serum P are effects rather than causes of 
the uterine contractions, as the different changes in 
serum P and E, concentrations after the onset of uter- 
ine contractions are explicable in terms of differences 
in the regulation of their synthesis. Since the placenta 
appears to be completely autonomous as regards the 
production of P," a diminished uteroplacental blood 
How due to the uterine contractions may alone explain 
the decrease in P production. Placental synthesis of E», 
on the other hand, is crucially dependent on the supply 
of the main precursor of estrogens, dehydroepiandros- 
terone sulfate (DHEA-S), from both the fetal and ma- 
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Fig. 3. The relative changes in serum progesterone, estradiol, 
and progesterone/estradiol ratio after induction of delivery in 
women with unfavorable (white column) and favorable (black 
column) cervical state. Meaning of asterisks as in Fig. 1. 


ternal adrenals and labor is both a physic and physical 


stress, which would induce a rise in the circulating - 


ACTH level,'? which in turn stimulates the release of 
DHEA-S.H 


The above-mentioned changes in serum P and E; 


concentrations were not, however, typical of all the pa- , 


tients studied, for the multiparous women and women 
with pre-eclampsia did not react to the initiation of 
labor with any hormonal changes at all. It is possible 
that the delivery is less stressful in multiparous than in 
primiparous parturients. Ít has been noted, for in- 
stance, that the serum cortisol level during labor is 
lower in multiparous than in primiparous women,” 
and it is also generally known that labor progresses 
rapidly in pre-eclamptic women as well as in mul- 
tiparturients. 
The patients with an unfavorable cervical state 
reacted to the initiation of labor by increasing the se- 
cretion of Es. This is highly logical, as theoretical con- 
siderations! and empirical observations!’ support the 
importance of E, for cervical ripening. The patients 
with a favorable cervix, on the other hand, displayed a 
withdrawal of the action of P in the uterine muscle. 
There is apparently a tendency toward an optimal level 
of P and E, and an optimal P/E, balance at the onset of 
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labor which according to our data could be about 160 
ng/ml for P, about 30 ng/ml for E;, and about 5.5 to 6.0 
for the P/E, ratio, figures which correlate with those 
reported to be essential for labor both preterm? and at 
term,? A physiologic drive for an ideal hormonal milieu 
and balance was strikingly demonstrated by the oppo- 
site postinduction hormonal changes observed in the 
initially P-dominant and E-dominant parturients, the 
E-dominant women reacting by increasing their serum 
level of P, and the P-dominant ones by increasing their 
serum E; and reducing the concentration of P. 

The central role of prostaglandins as intrinsic factors 
in the mechanism of human labor is substantiated by 
many clinical observations, as recently reviewed.?- '® 19 
Both their synthesis and their metabolism are under 
the control of P and E, (for reviews, see McDonald and 
associates? and Flower”). l 

An ideal, well-balanced equilibrium of P and E; is 
probably a premise for the fluent production and me- 
tabolism of prostaglandins during human delivery. 
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Endometritis following cesarean section 


A controlled study of the increased duration of hospital stay 


and direct cost of hospitalization 


LEIGH G. DONOWITZ, M.D. 
RICHARD P. WENZEL, M.D. 
Charlottesville, Virginia 


The increased hospital stay and direct costs of hospitalization as a result of postcesarean section 
endometritis were evaluated in a case-matched and controlled study (N = 20 in each group). 
Endometritis increased postcesarean section hospital stay by 3 days and increased hospital cost by 
$850. Fifteen to 20% of women delivered by cesarean section develop postpartum endometritis. 
The success of future antibiotic or surgical intervention studies in reducing this high complication 
rate can be more accurately evaluated by comparison with these now established parameters of 
morbidity and cost. (AM. J. OBSTET. GYNECOL. 137:467, 1980.) 


THE PROPORTION of births via cesarean section is in- 
creasing in the United States. In 1960, 5 to 7% of all 
newborn infants were delivered surgically, whereas 
in 1977-1978, 15 to 20% of births were by cesdrean 
section.'^? Associated with the increased ratio of surgi- 
cal deliveries, the perioperative maternal complications 
of the procedure are rapidly being defined. Endome- 
tritis, the major infectious complication of cesarean 
section, occurs in 15 to 20% of women delivered by this 
method.*^? 

It is widely accepted that postpartum endometritis 
leads to.increases in hospital stay and cost of hospitaliza- 
tion. However, no prior study has employed matched 
controls to quantitate the increases accurately. In this 
article we report the differences in duration of hospital 
stay and hospital bill in patients who developed 
postcesarean section endometritis compared to closely 
matched patients who underwent the same procedure 
without subsequent infection. 
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Methods 

Hospital. The University of Virginia Hospital is a 
750 bed teaching hospital. The hospital serves the city 
of Chzrlottesville, with a population of approximately 
40,00C, and is a referral hospital for most of the west- 
ern half of the state of Virginia. Approximately 1,250 
babies are born each year at this hospital and 16% or 
200 neonates are born by cesarean section. All cesarean 
sectior. deliveries are performed in the main operating 
suite of the hospital. 

Selection of patients. The charts of all 92 patients 
undergoing cesarean section between January and 
june, 1978, were reviewed. Endometritis was defined 
by a note in the patient chart by the primary physician 
who made and recorded the diagnosis based on physi- 
cal examination: and clinical course with supporting 
blood, endometrial, or lochial culture data. Treatment 
was mandated by the primary physician and usually 
required up to 4 days of intravenous penicillin and an 
aminozlycoside followed by oral ampicillin for a week 
to 10 days. Clindamycin or chloramphenicol were used 
in patients unresponsive to initial therapy or in in- 
stances of clinical evidence of severe infection. All 20 
patients who developed endometritis during this pe- 
riod o? time were accepted into the patient group. 

Selection of control subjects. Twenty control pa- 
tients undergoing cesarean section during the same 
time period were chosen from 72 patients who did not 
develop subsequent infection. Control subjects were 
matched with the infected patients for age within 5 
years (9596 match, 19/20), gravidity (9096 match, 18/ 
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Table I. Comparison of patient and control groups 









Patients* Controls * 


(mean) 
Age (yr) 29.0 23.3 
Rupture of membranes (hr) 5.9 "44 
Labor (hr) 13.6 9.6 
Internal fetal monitoring (hr) 3.2 2.5 
Preoperative days 1.4 Ld 


*p = Not significant, paired t test. 


Table II. Comparison of length of hospital stay and. 
cost of hospitalization in postcesarean section 
endometritis patients and control subjects 


Postoperative days 8.05 5.45 2.60* 
Hospital cost $2,094.36 $2,252.57  $841.79t 


*P = 0.001, paired t test. 
TP = 0.007, paired t test. 


20), rupture of membrane (100% match), presence Dr 
absence of preoperative antibiotics (100% matca), 
other surgical procedures (100% match) and n- 
fections at other sites (10096 match) (Table I). Tae 
specific points for which we were unable to case match 
are as follows: (1) one patient was 10 years older than tae 
control subject; (2) one patient was a multipara and the 
control subject was nulliparous; and a second patient 
was nulliparous and the control subject was multi a- 
rous; (3) in one case the patient had epidural anesthe~ia 
and the control subject had general anesthesia. —— 
Study plan. Data obtained for each patient included 
the following: (1) the total number of hospital days, 2) 
the number of hospital days prior to and following e- 


sarean section, and (3) the patient's hospital bill. It. 


should be noted that the bill did not include any fees 
for professional or radiologic services. Comparisons-of 
~ patients and control subjects was statistically evaluated 
by the paired t test.!? 


Resuits 


The mean duration of postcesarean section hosp=al 
stay of patients with endometritis was 8.1 days as con- 
pared to 5.5 days for the control subjects (P — 0.00 11, 
paired t test). The average hospital bill $2,094 fo- a 
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patient developing postcesarean section endometritis 
compared to $1,252 for uninfected patients (P — 0.007, 
paired t test). There was no significant difference with 
respect to preoperative stay (P — 0.7, paired t test) 
(Table II). 


Comment 


With the increasing interest in cost-effectiveness of 


‘hospital care, estimates of the morbidity and cost of 


specific medical procedures are of growing impor- 
tance. Cesarean section has become a widely accepted 
method of delivery in the United States. The reasons for 
the increasing proportion of cesarean section deliveries 
are multiple: (1) closer monitoring of labor which pro- 
vides earlier documentation of fetal distress and 
indications for surgical intervention, (2) an increased 
bias toward surgical delivery of all premature and term 
breech presentations, (3) increasing documentation of 
fetopelvic or cephalopelvic disproportion prompting 
surgical intervention, (4) current indications for cesar- 
ean section include prolonged rupture of membranes 
with poor progression of labor, (5) an increasing num- 
ber of repeat cesarean sections as a corollary to the 
above. With the increased proportion of deliveries by 
cesarean section, investigators have begun to document 
the complications of this procedure. Fifteen to 20% of 
women delivered by cesarean section develop endome- 
tritis." Although most obstetricians have their own es- 
timates of extra hospital stay associated with this com- 
plication, nowhere are these estimates substantiated. 

The results of this study show that'patients develop- 
ing postcesarean endometritis will spend an additional 
3 days in the hospital, and the hospital costs will in- 
crease by $850 as compared to those of closely matched 
control subjects. 

The limitations of this study are the small numbers 
of patients and the retrospective approach. Our goal, 
however, of establishing concrete parameters of. in- 
creased hospital stay and economic burden as they re- 
late to postcesarean section endometritis was defined. 
The success or failure of future intervention studies 
such as prophylactic antibiotics or altered surgical ap- 
proach can be more accurately assessed by comparing 
the effects of such altered technique on these now es- 
tablished parameters of morbidity and cost. 
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Rhythmic changes in estriol excretion 


during pregnancy 


ANDERS ISAKSSON 
ANDERS KALLNER 
OLLE LANTTO- 
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Stockholm and Huddinge, Sweden 


Different biologic rhythms with effect on one and the same parameter may cause a complicated 
signal pattern in which no regularity can be visually identified. In this study an autocorrelation 
function approach, well established in the interpretation of electroencephalograms, was shown to be 
applicable also in the interpretation of processes with few points of observation. This technique, 
used on the excretion of estriol in urine, reveals several rhythms with wavelengths between 6 and 
72 hours. Interference between these signals may explain the irregular visual appearance of plots cf 
subsequent estriol determinations and the considerable rise and fall of urinary estriol excretion 
during pregnancy. The presence of two independent sources of the rhythms is suggested. It is 
concluded that the complicated and individual rhythmic changes in urinary excretion of estriol results 
in a low diagnostic specificity for fetoplacental malfunction of this component. (Am. J. OBSTET. 


GYNECOL. 137:470, 1980.) 


ESTRIOL is widely recognized as a major tool in moni- 
toring complicated pregnancies. Cohen, Marrian, and 
Watson! were among the first to show that estriol is 
quantitatively the most important urinary estrogen 
during pregnancy. By the introduction of the Kober 
reaction and later gas chromatography, specificity and 
precision of the chemical analyses were improved. 
Availability of radioimmunoassay has made it possible 


to determine the amount of estriol in pregnancy serum - 


or plasma as well as in urine. Some of the advantages of 
serum determination are lost due to the circadian 
variation of serum estriol.? This finding was verified by 
Katagiri and associates,? who also found that variations 
in conjugated and total plasma estriol were out of 
phase. Maximum levels of unconjugated estriol have 
been reported in the evening, whereas the diurnal 
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variation is reported to be less constant for total es- 
triol 

Estriol excretion in urine is also subject to a diurnal 
variation,” * ° but an integration of the rhythmic 
changes is obtained by determining the daily excretion 
of estriol in urine. Several attempts have been made to 
estimate the total dailv urinary excretion from a por- 
tion of urine by measuring the estriol excretion itself or 
by calculating the estriol: creatinine ratios.* 57? Results 
of these efforts are variable but it sounds reasonable 
that "although there is highly significant statistical cor- 
relation between those sample pairs, they are of modest 
magnitude.”?6 

Good correlations between estriol in plasma and 
urine have been described in normal pregnancies’ and 


. equal or similar efficacies of analyses of the two com- 


ponents have been claimed by others.'*-!* On the other 
hand, Lindberg and Carlstróm'^ only rarely could 
demonstrate significant correlation between plasma 
levels and urinary excretion of estriol. Experience with 
analyses of several consecutive 24 hour portions of 
urine in our laboratory seemed to indicate other peri- 
odicities than that of 24 hours. Another clue to this 
phenomenon was described by Klopper, Wilson, and 
Cooke,'® who observed a remarkable reduction in the 
coefficient of variation of the estriol excretion when 48° 
hour samplings were made instead of 24 hour sam- 
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Fig. 1. Linear filtering of uncorrelated noise series with fat spectrum (ACF = autocorrelation 
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Fig. 2. Analysis of given time series by means of linear filter model. 
plings. The present study was initiated in order to re- tion is probably one of the most arduous sampling 
veal the over-all frequency pattern of the excretion of procedures, in particular for pregnant women, the 
total estriol in urine over long periods of time. participants were carefully informed and controlled. 


The subjects were mainly recruited from hospital per- 


Materials and methods sonnel, who were familiar with this type of problem. 


Pregnant women, in the estimated week 30 of gesta- The study comprised several individuals, nine of 
tion or later, and showing no signs of complications of whom could complete the period of observation, which 
the pregnancy, volunteered in this study. The partici- ran from a minimum of 10 days to 6 weeks. Urine was 


pants gave their informed consent. Since urine collec- collectec in 2 or 4 hour portions. In one case sampling. 
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Fig. 3. Definition of spectral parameters: Peak frequency (f), 
band width (o), and power parameter (C). Dashed line repre- 
sents total spectrum of superposed components. ` 


continued after the initial 2 weeks, with a sampling 
frequency of 1 sample per 8 hours. In a few cases also 
blood sampling was performed every second hour. 
Estriol in serum and urine was determined with a 
commercial RIA-kit (Amersham) for serum, modified 
for analyses of urine.’® Cortisol was determined by a 
CPB-method (CIS) which had previously been shown 
to have high accuracy and precision.’’ Creatinine was 


determined by a kinetic Jaffé-reaction,? the per-: 


formance of which has been investigated by mass 
fragmentography.'? 

Fach hormonal time series was analyzed with regard 
to the power spectral properties, i.e., the power distri- 
bution across frequencies. The method-used is well es- 
. tablished in signal analysis, e.g., analysis of electrical 
brain activity. It consists of a linear filter model of 
autoregressive type, which, given an input sequence of 
white, 1.e., uncorrelated, noise produces an output time 
series, as illustrated by Fig. I. The autocorrelation 


function (ACF) and the spectrum are mathematical 


transformations of each other. 

The analysis proceeds as follows (cf. Fig. 2 and 
Isaksson?): From the given time series of measured 
data (X,) an ACF r, is calculated. With a special math- 


ematical algorithm the linear filter is adjusted to yield: 


an output sequence that has an ACF r, as similar to the 
given one (rx) as possible. The filter characteristics are 
then used to describe the spectral properties S, of the 
given data series. By feeding the estimated filter with 
white noise (E,) a simulated series (Y,) can be obtained. 
It should be noted that the time courses of (X,) and 
(Y,) are not equal point by point but show the same 
visual impression if the filter is well adapted. 

Each special component is characterized by three pa- 
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rameters (cf. Fig. 3) estimated directly from the filter 
characteristics: the peak frequency f (may be 0), the 
band width o, and the power parameter G. In the pres- 
ent study only frequency f, converted to the corre- 
sponding wavelength (in hours), will be used. It should 
be noted that spectra are plotted with a resolution of 
0.5 unit within a range of 0 to 31 units. Thus the peaks 
as visualized in the plots only approximately corre- 
spond to the calculated values. Each spectrum is nor- 
malized to the highest peak. 

The ACF can be calculated directly from sets of (f, o, 
G) values. Fig. 4 shows examples where harmonics have 
been superposed on a basic rhythm f, and a single 
rhythm f, is added. Cases A and B differ in band width 
and cases A and C in the position of the uppermost 
harmonic. No extra components, i.e., peaks in the spec- 
trum, were added by the analysis algorithm. 

Digitizing data means that special attention must be 
paid to the phenomenon of aliasing (cf. Fig. 5). If the 
sampling rate is too low compared to the frequency 
content of the time series, a peak above the critical 
Nyquist frequency, i.e., half the sampling rate, will be 
folded down to a symmetric position with regard to this 
frequency. Thus the sampling rate is critical for a cor- 
rect interpretation of the peak frequencies. For the lin- 
ear filter analysis of this study we. have used sampling 
rates 1 per 2 hours, 1 per 4 hours, and, for long-time 
studies, 1 per 8 hours to cover also low frequencies, i.e., 
long periods. 


Results 


The daily excretion o£ urine estriol was calculated in 
soine of the subjects and plotted as relative amounts, 
with the first sample as 100% (Fig. 6). The time scale 
has no relation to the length of pregnancy. The ex- 
pected increase of the excreted amount can be seen in ` 
most cases in spite of the large day-to-day variation. No 
obvious regularity can be identified in the excretion 
pattern and any present periodicity is covered by ir- 
regularities which visually appear to be random. In all 
cases healthy children were born at term. 

For three subjects a comparative study of urine- 


` estriol was carried out with sampling rates of 1/4 hours 


and 1/2 hours; the results are presented in Fig. 7. Peaks 
which have been erroneously positioned because of the 
aliasing effect can be recognized by comparison. Thus, 

in the G. B. S. 1/4 hours plot the peaks at 29 and 78 
hours are identified as the true peaks at about 4.8 and 
4.3 hours, respectively. As can also be seen from the 
spectra of G. B. S., true and aliasing peaks may inter- 
fere; cf. the components 12.9 hours and 11.8 hours, 
which correspond to the true peaks at about 6.0 and 
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Fig. 4. Spectral analysis of stimulated signals A and B (upper part) yields corresponding spectra 
below. Case C is equivalent to case A except that the peak 3f, is replaced by the peak 4f, at the time of 


simulation. ` 


12.3 hours, respectively. Due to variability in the peak 
position, i.e., the spectral band width, the peaks 39 and 
44 of G. B. S. correspond to each other. This is inher- 
ent in the model. mE 

The urine-estriol time series of A. S. H. was nor- 
malized by means of both creatinine and cortisol. Fig. 8 
shows the time series and corresponding spectra for 
estriol, creatinine, cortisol, and the ratios of estriol: 
creatinine, estriol:cortisol, and cortisol: creatinine. 
Cortisol shows marked peaks, especially at 6, 12 and 24 
hours, whereas creatinine exposes a series of peaks of 
about equal magnitude. This ripple pattern resembles 
that of white noise, when analyzed by a linear filter. 
The spectrum of cortisol: creatinine shows the cortisol 
periodicities even more marked. In comparing estriol: 
cortisol and estriol:creatinine ratios, the latter nor- 
malization creates a more clear-cut spectrum than the 
former. Fig. 9 displays the corresponding results from 
G. B. S. with urine-estriol, creatinine, and estriol nor- 
malized by creatinine. Again the irregular pattern of 
creatinine is obvious, as well as the clearing effect on 
the urine-estriol pattern achieved by normalization. 

To form an idea about the generality of our findings 
in G. B. S., A. S. H., and L. H., another group of six 
subjects were analyzed with regard to estrio] nor- 
malized by creatinine at a sampling rate of 1/4 hours. 


The results are shown in Fig. 10 together with the cor- . 


responding time series and the ACFs of the given data 
and the estimated model. The plots in the middle of 
the figure show the good model-to-data agreement also 
in so short time series as about 40 samples. By a cross- 
over comparison with the results of Fig. 7 it was possi- 
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Fig. 5. The effect of aliasing by too low sampling rate. The 
upper spectrum shows one peak erroneously positioned, ex- 
plained by the lower true spectrum. 


ble to identify the true peaks and aliasing peaks. Table 
I summarizes the results of the analyses of nine sub- 
jects, corresponding to Figs. 10 and 11. The appro- 
priate periodicities are given. Possibly aliased peaks are 
folded over to the corresponding periodicities to yield 
homogeneity of results. In spite of this correction there 
might be seaks also at 10, 14, 18, and 30 hours. The 
peaks at zpproximately 144. hours are estimated less 
well than the other ones, due to short time series. The 
peaks at es pecially 18, 48, and 144 hours were found in 
the first six subjects, for whom the sampling rate was 
l per 4 hours, and may be a combination of true and 
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Fig. 6. Consecutive 24 hour urinary excretion of estriol in 11 different pregnancies during weeks 30 
to 40. The time scale refers to the number of days studied. Values are expressed in percentage of the 


initial value of the time series. 
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Fig..7. Aliasing obtained at sampling rate | per 4 hours is revealed by analyzing data sampled ] per 2 
hours. The different sampling rates also cause minor differences in the calculated wavelengths. 


aliased peaks. The power parameter is given for peaks 
with at least 5% of relative power. 

A survey of the results of the three subjects under 
particular examination concerning urine-estriol : creat- 
inine is found in Fig. 11. Sampling frequencies of ] per 2 
hours and 1 per 4 hours were limited to a short time—in 
our case 2 weeks. Slow rhythms, which may be present, 
cannot be resolved with any accuracy during such a 
short time. Therefore, L. H. was studied during 6 
weeks with a sampling rate of 1 per 8 hours. One peak 
was found at a lower frequency than that corresponding 
to 24 hours, i.e., about 3 days (74 to-77 hours). Similar 


rhythms were observed in subjects VI and G. B. S. In 
most of the studied spectra a slow arrhythmic compo- 
nent around the frequency 0, i.e., an indefinite length 
of period, was found. probably due to the linear re- 
gression of the time period. This change of the mean 
with time is interpreted in the model as a continuum of 
very low frequencies, e.g., the physiologic increase in 
estriol excretion due to the maturation of the fetus. 
In a limited trial of four subjects serum-estriol was 
also analyzed with sampling rates of 1 per 2 hours and 1 
per 4 hours. Peaks appeared at about 5 hours (three- 
cases), 6 hours (four cases), 8 hours (three cases), 12 
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hours (four cases), and 25 hours (four cases). No longer 
periodicities could be discovered. 


Comment 


Biologic rhythm affects several parameters of clinical 
interest, e.g. blood glucose, serum ion, and body tem- 
perature, which all have a circadian rhythm. Lower 
frequencies are also known in human subjects; the 
most obvious is that of the menstrual cycle. The sea- 
sonal variation of cholesterol in serum is another 
example of a long periodicity. The variations in these 
biologic parameters are sometimes large enough to re- 
quire particular caution in the evaluation of laboratory 
results and may even lead to ‘particular sampling pro- 
cedures. 

When different frequencies are superposed, compli- 
cated patterns of varying amplitudes of quantity may 
occur. It may not be immediately obvious that rhythms 
are in fact present. This problem is not confined to 
biologic phenomena but is of a general nature. Ac- 
cordingly, techniques have been worked out in order to 
resolve suspected patterns into separate rhythms.!? ?! 
It is not surprising that rhythmic variations are difficult 
or impossible to recognize with crude statistics or visual 
technique.” | 

A dirunal and day-to-day variation of estriol level in 
serum and excretion in urine is widely accepted. Dis- 
crepancies in the opinion on when during a 24 hour 
period maximum and minimum variation occurs are 
particularly evident. Our study was not designed to 
position maximum and minimum with regard to clock 
time. Current opinion on the variability of estrogen 
excretion has recently been reviewed by Künzig and 
Geiger. The numerous groups referred to in this re- 
view indicate day- -to-day fluctuations of total estrogens 
to be mostly less than 2526 . The amplitude of diurnal 
variation in serum was estimated to about 1596 in the 
same, review. 


A visual inspection of the series of estriol analyses 


gives the impression of a realization of a random pro- 


cess rather than superposed periodic functions like: 


cosines (Figs. 6, 8, 9, and 10). In fact, we regard it asa 
constraint to assume strictly periodic rhythms?? pour- 
ing out from biologic pacemaker systems. Introducing 
the idea of band-limited random noise processes allows 
us to carry out essential information by established sig- 
nal processing methods like fast fourier transform 
(FFT) and linear filter models like autoregressive 
schemes (AR models). - 

An initial trial with the FFT showed that we obtained 
very poor resolution on short time intervals. Hence we 
switched over to the AR method, which turned out to 
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Fig. 8. The effect of normalizing urinary cortisol and estriol 
excretion to creatinine and cortisol. Time series and spectra. 
Sampling rate per 2 hours, subject A. S. H. 


be of great value. Signal processing methods require 
certam caution concerning sample length, sampling 
rate, and aliasing. Due to practical problems of sam- 
pling, the time series become relatively short. Also, 
ethical aspects and discomfort for the participants limit 
the sampling frequency. In our study the difference 
between the ACFs of the given data and the estimated 
linear filter is very small. On the other hand, the ACF 
of the given data is calculated with the use of rather few 
sample points. Estimation of the accuracy requires re- 
peated calculations on successive time series sections, 
which in term calls for substantially more data than 
presently available. Therefore it is reasonable to give 
tke peak frequency results only to the closest hour. An 
accurate estimation of band widths and power parame- 
ters requires longer sample sets, too. 

The construction of comparative studies of the same 
time series at different sampling rates allows us to find 
out which peaks are true and which peaks are aliased 
and must hence be folded over the critical Nyquist fre- 
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Fig. 9. Urine-estriol normalized by creatinine. Time series and spectra. Sampling rate 1 per 2 hours. 
Subject C. B. S. 


Table I. Summary of pcc (Ti) and power distributions (P,) in studied subjects 





Th 
Pry 


H UI IV VI G. B. S. d L. H. 
2 4 hr 4 hr 4 hr Pos 4 hr 2 hr 2hr 
4.5hr(35) 4.6 hr (30) 4.6 hr (29) 4.6 hr (32) 4.6 hr (30) 46hr 46hr 4.4hr 
1096 29% 17% 13% 8% 5% 
5.]hr 5.1 hr (18) 5.1 hr (19) “5.1 hr (18) 5.1 hr (18) 5.3 hr 5.3 hr 
(18.5) 11% 10% 8% 
5.7 hr (13) 5.7 hr (14) 5.6 hr (14) 5.7 hr (14) 5.6hr(14) 61 hr 6.0hr 62hr 
796 18% 13% 5% 12% 9% 
6.4hr(11) 6.6 hr (10) 6.8 hr (10) 6.5 hr (10) 6.4 hr (11) 7.3 hr 6.8 hr 
13% 7% 12% 6% 7% 5% 
8.3 hr 8.9 hr 8.3 hr 8.8 hr 8.8 hr 9.3 hr 8.9hr &7hr 8.9hr 
5% A 5% 15% 5% 6% 796 
12.5 hr lL3hr . 1l6hr 11.6 hr 12.2 hr 1l6 hr 11.9hr 11.6 hr 
i196 5% 12% 7% 15% 31% 10% 
15.4 hr 16.3 hr 15.5 hr 15.1 hr 
5% | 9% 6% 23% 
94 hr 23 hr 25 hr 23 hr 23 hr 24 hr  24hr ihr 
1996 12% 10% | 1096 30% 47% 796 
52.hr 49 hr 43 hr 55 hr 49 hr 
12% 16% 94% 14% 
70 hr 71 hr 77 hr 
40% 20% 34% 
132 hr 153 hr 121 hr 171 hr 134 hr 
21% 16% 12% 44% 60% 


*Values within parentheses refer to wavelengths of unfolded suspected aliased peaks. 
This value excluded in mean standard deviation due to large variation. 
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Spectrum 


Fig. 10. Comparative results or urine-estriol normalized by creatinine for six subjects. Sampling rate 1 
. per 4 hours. About 40 samples per patient. Autocorrelation functions or original time series and linear 
filter model shown in the center for estimation of the model to data fit. 


quency. In addition, a long-term sampling with in- 
creased sampling rate at the beginning (L. H. of Fig. 
11) helped us to cover low frequencies also. 

Our analysis approach illustrates that cortisol, having 
an intrinsic periodicity pattern, is not suitable as a basis 
for normalization of estriol excretion whereas creati- 


nine, showing a more randomly spread frequency dis- 
tribution, improves the spectrum by reducing noise 
and possibly false peaks. The obvious advantage of 
normalization to another component of the urine is to 
remove analytical uncertainties introduced by a faulty 
urine sampling. The finding that normalization to cre- 
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Fig. 11. Comparative results or urine-estriol normalized by 
creatinine for three patients with the sampling rate 1 per 2 
hours. In addition the results of a long-time series at the sam- 
pling frequency 1 per 8 hours to identify possible slow spectral 
components. 


atinine does not affect the periodicity as such of estro- 
gen excretion implies, however, that the recommended 
technique’ to calculate total daily output from short- 
term collections will fail. 

Summarizing our findings of variations in the excre- 
tion of urine-estriol two general series of intermixed 
- periodicities were obtained: 9, 18, 36(?), and 72 hours 
and 6, 12, 24, and 48 hours. By means of our linear 
analysis method we cannot judge about the degree of 
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harmonic coupling. Judging from Table I, frequencies 
corresponding to 72 and 48 hours, respectively, should 
be considered as the basic frequencies. One might 
question whether, in case harmonics are present, this is 
a result of the analysis or a true property of the time 
series. The simulation trial shown in Fig. 4, however, 
shows that no extra harmonic components are added 
or removed by the analysis method regardless of 
whether the peaks are broad or narrow. Thus, we con- 
clude that the periodicities found truly reflect the 
properties of the given time series. The individual dif- 
ferences in the occurrence of peaks also support the 
feeling that the method of analysis does not introduce 
systematic errors. 

That it is really possible to produce time series with 
the same visual impression as the original sample set 
has been shown by simulations of the electroencepha- 
logram.^' It may be pointed out that the given time 
series of Fig. 2 is that of cortisol: creatinine of Fig. 8. 
Because of practical reasons serum estriol was ana- 
lyzed in only four subjects. The 6, 12, and 25 hour — 
periodicities are the most prominent spectral charac- 
ters. The occurrence of several rhythms will result in a 


- complicated pattern. Therefore it would be anticipated 


that the serum levels will not be comparable from day 
to day even at the same time of the day. | 

The type of data analysis which has been applied in 
this study does not allow us to draw any conclusions on. 
the source of the oscillations. Several different path- 
ways of biosynthesis of estriol have been described dur- 
ing pregnancy. In one of these the placental estrone 
undergoes 16a-hydroxylation and reduction mainly in 
the maternal liver. This pathway, the relative impor- 
tance of which decreases in the later part of the preg- 
nancy, operates without dependence on fetal function. 
The quantitatively most important pathway is that in 
which dehydroepiandrosterone sulfate (DHEA-S) un- 
dergoes 16a-hydroxylation in the fetal liver and then is 
aromatized in the placenta. The rate-limiting step in 
these pathways is assumed to be the 16a-hydroxylation. 

Since two series of rhythms appear, it is suggestive to 
assume that a reaction of quantitative importance (e.g., 
the 16a-hydroxylation) occurring in the mother as well 
as in the fetoplacental unit is subject to rhythmic 
changes. If so, the two basic frequencies could be at- 
tributed to a physiologic reality: mother and fetus with 
uncoupled oscillations. 

Although our model does not exclude that the ob- 
served rhythms are harmonically coupled; it is likely 
that the indicated. rhythms exist as separate entities. A 
simple pattern was observed in the level of serum es- 
triol but again the series 6, 12, and 24(25) hours occurs. 


Volume 137 
Number 4 


In our study the total estriol is determined and, as 
pointed out by Kinzig and Geiger,” the periodicities of 
free and conjugated estriol in serum are different. The 
reason for this might be traced back to metabolic pro- 
cesses in the maternal organism. Similarly, additional 
effects might explain the difference in periodicity in 
serum and urine. 

The practical implications of the periodicity are illus- 
trated in Fig. 6, where the urinary excretion of estriol 
in relation to creatinine is plotted for a number of sub- 
jects. It is obvious that the day-to-day fluctuations are 
- of large magnitudes and that the superposition of 
rhythms creates a randomized pattern which cannot be 
predicted in a simple way. It is therefore reasonable to 
claim that any relation between the estriol excretion 
during a few hours and 24 hours is accidental’ ** and is 
not improved by normalization by creatinine. An 
improvement in evaluating the results is obviously 
achieved by analyses of 24 hour urine portions, since all 
higher frequencies than those corresponding to 48 
hours are eliminated. Accordingly, Klopper and asso- 
ciates'? suggested that urine should be sampled for pe- 
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riods of 24 hours or longer, which, however, limits the 
clinical value of the analyses. Low-frequency compo- 
nents remain and those at about 3 X 24 hours corre- 
spond to a relatively large part of the total wave func- 
tion (cf. Table I). 

In theory, independent fluctuations of estriol excre- 
tion may :nterfere positively or negatively. This means 
that by interaction physiologically low excretions may 
urite and result in an extremely low output. On the 
other hand, a failure in one of the pathways may be 
masked by a peak contributed by the other pathway. 
Since these fluctuations are bound to occur in a ran- 
dom manner, the diagnostic value of urine-estriol de- 
terminaticns would be assumed to be low. More specifi- 
cally, a low diagnostic specificity as well as a low sen- 
sitivity of the test will result, i.e., the number of false- 
positive and false-negative results will be relatively large. 
On other grounds a similar conclusion has been drawn 
by other authors, i.e., Gabbe and Hagerman.”* The un- 
certainty ir. the evaluation cannot be overcome by serial 
determinations,* which should be considered when tak- 
ing action. 
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WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. , 
Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
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2. Estrogens Should not be Used During Pregnancy. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign. it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case control study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION 
Estrovis (quinestrol) is available as a 100 mcg oral tablet. it is an estrogen. 
Estrovis (quinestrol) is the 3-cyclopentylether of ethiny estradiol. The chemical name is 3-cyclopentyloxy-17a-ethynyl- 
estra-1,3,5(10)-trien-17B-ol. 
It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 
NICAL PHARMACOLOGY 


Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 

uterine end-points in mice, rats and rabbits. 

The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 

of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
ntion of postpartum breast discomfort. 

NDICATIONS 

Estrovis (quinestrol) is indicated in the treatment of: 1. Moderate to severe vasomotor symptoms associated with the 

menopause, (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 

during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 

4. Female hypogonadism 5. Female castration 6. Primary ovarian failure 

Estrovis (Quinestrol) Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 

Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS : 

Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 

4. Undiagnosed abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 

thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 

e of breast or prostatic malignancy) 


WARNI 

1. Induction of malignant neoplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent ^ dae followup of a single physician's practice has raised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
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2. Gallbladder disease. A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbladder 
disease in women receiving postmenopausal estrogens, similar to the 2-fold increase previously noted in users of oral 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 
3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are several serious adverse effects of 
oral contraceptives, most of which have not, up to now, been documented as consequences of postmenopausal estrogen 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of used to treat prostatic or breast cancer or postpartum breast engorgement are more likely 
to result in these adverse effects, and, in fact, it has been shown that there is an increased risk of thrombosis in men 
receiving estrogens for prostatic cancer and women for postpartum breast engorgement. 
a. Thromboembolic disease. It is now well established that users of oral contraceptives have an increased risk of various 
thromboembolic and thrombotic vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and myocardi s 
infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose of the drug. An increased 
risk of postsurgery thromboembolic complications has also been reported in users of oral contraceptives. If feasible, 
estrogen should be discontinued at least 4 weeks before surgery of the type associated with an increased risk of 
thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of estrogens has not been 
found, this does not rule out the possibility that such an increase may be present or that subgroups of women who have 
underlying risk factors or who are receiving relatively large doses of estrogens w da increased risk. Therefore, estrogens 
should not be used in persons with active thrombophlebitis or thromboembolic disorders, and they should not be used 
(except in treatment of malignancy) in persons with a history of such disorders in association with estrogen use, They 
should be used with caution in patients with cerebral vascular or coronary artery disease and only for those in whom 
estrogens are clearly needed. — ' 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate and 
breast, have. been shown in a large prospective clinical trial in men to increase the risk of nonfatal myocardial infarction, 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Although 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not yet 
been reported in association with other estrogen or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also been 
M Inge taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is not 
n at this time. : we 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is w a 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estrogen 
use, especially if high doses are used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients on 
estrogen-containing oral contraceptives. For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and bone 
metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium level. 


PRECAUTIONS : 

A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatment 
and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, and 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 

2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might be influenced by 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal or 
excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not clear 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depression 
should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The ata should be advised of en therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice et 
receiving estrogen-containing oral contraceptive py. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patients 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The following 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ag- 
gregability. c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measured 
by Pal T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response to 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentration, 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications end Boxed Warning. s 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only when 


- Clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder disease 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional a 
reactions have been reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system - Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-like 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Change 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome. 2. Breasts: Tenderness, enlargement, 
secretion, 3. Gastrointestinal . Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma or 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruption, 
Loss of scalp hair, Hirsutism, 5. Eyes : Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS ; Headache, 
migraine, dizziness, Mental depression, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydrate 
tolerance, Aggravation of porphyria, Edema, Changes in libido. 

ACUTE OVERDOSAGE 


Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children indicate that 
serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION L^ 
For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitis, 
kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: | 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenance 
schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if the 
therapeutic response is not that which may be desirable or considered optimal. 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued as 
promptly as possible. 

Attempts to discontinue or taper medication should be made at three to six month intervals. 
Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriate 
vote measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleedin 
HOW ED 

N 0071-0437 (P.D. 437) Estrovis (quinestrol) 100 microgram Tablets are supplied in bottles of 100 Tablets. 
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Total cholinesterase activity in amniotic fluid obtained from 150 fetuses was measured. Elevated 
values were found in 9496 of samples from fetuses known to have neura! tube defects (spina bifida, 
anencephaly) when compared to nonbloody samples from normal fetuses. Contamination of 
amniotic fluid with blood was observed to elevate total cholinesterase activity in some, but not all, 
such specimens. Total cholinesterase activity did not vary with gestational age between 15 and 24 
weeks. These data were compared to our large alpha-fetoprotein (AFP) assay experience used for 
the prenatal detection of neural tube defects. We concluded that the assay of total cholinesterase 
activity in amniotic fluid could be a useful adjunct to the AFP assay, especially in those samples 
contaminated with blood. (AM. J. OBsTET. GYNECOL. 137:481, 1980.) 


SEVERAL proteins in amniotic fluid have been evalu- 
ated as possible markers for prenatal diagnosis of 
neural tube defects (NTDs).' The most useful, to date, 
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has been alpha-fetoprotein (AFP),™® and a large clinical 
experience has accrued from the use of it. Unfortu- 
nately, AFP is a nonspecific marker of NTDs. Uninter- 
pretable results of AFP assays are not rare and are 
usually caused by fetal blood admixed with the amni- 
otic fluid.» Hence, despite the low false positive and 
false negative rate with the AFP assay,’ a more specific 
assay would be valuable. 

Acetylcholinesterase activity, thought to derive from 
fetal blood and spinal fluid,” * has recently been sug- 
gested as useful for the prenatal diagnosis of NTDs.* * 
Total cholinesterase activity, being a measure of spe- 
cific and nonspecific cholinesterases, should provide a 
similar fetal marker for NTDs with the use of a simple, 
rapid assay technique. We now report our findings 
after measuring total cholinesterase in amniotic fluid 
from 150 subjects, including 33 with NTDs. 


Material and methods 


Sample collection. After transabdominal amniocen- 
tesis, samples of amniotic fluid were collected in glass 
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Fig. 1. Total cholinesterase in amniotic fluid in pregnancies with normal and abnormal outcomes. 
Cholinesterase activities were determined in samples of nonbloody amniotic fluid by radioenzymatic 
assay, as described in the text. Individual values, means, and standard errors are plotted. Nml = nor- 
mal, Open, M-M = open myelomeningocele, an = anencephaly, Closed M-M = closed myelomen- 


ingocele. 


tubes, centrifuged for 10 minutes at 1,500 rpm, and 
stored frozen (— 20° C) until assay. (A few samples were 
stored for as long as 6 years.) Samples of blood col- 
lected from the mother via venipuncture were spun at 
1,500 rpm for 10 minutes and the serum was frozen 
(—20° C) until assay. 

Determination of alpha-fetoprotein. Concentra- 
tions of AFP in the samples of amniotic fluid were mea- 
sured by rocket electroimmunodiffusion,” as described 
by Laurell.” 

Determination of blood contamination. The pres- 
ence of fetal hemoglobin was determined by counter 
immunoelectrophoresis" when the concentration of 
AFP was elevated, and samples were rated 1+ to 4+. 

Determination of cholinesterase activity. Total cho- 
linesterase activity was determined by a modification of 
the method of Fonnum.'~ No information as to fetal 
outcome or AFP value was available before assay. Cho- 
linesterase activity was assayed by measuring cleavage 
of added '4C-acetylcholine (Ach). Amniotic fluid (50 pl) 
was added to a tube containing 50 wl of water and 20 yl 
of 600-mM sodium phosphate buffer, pH 7.2 (contain- 
ing 48 mg/liter bovine serum albumin). The reaction 
was started by adding 5 ul of 12-mM “C-ACh (10 
mCi/mmol) and incubated 30 minutes at 30° C. After 
incubation, a 10-ul portion was removed and added to 
2 ml of ice-cold 10-mM sodium phosphate buffer, pH 
7.4. Two milliliters of tetraphenylboron in 3-hep- 


tanone (30 mg/ml) was then added and the mixture 
was vortexed and centrifuged at 3,000 rpm for 5 min- 
utes, and the upper (organic) layer was discarded. 
One-half milliliter of the lower (aqueous) layer was 
then counted in a scintillation counter with the use of 
15 ml Scintiverse as the scintillator. Data were expressed 
as milliunits per milliliter (mU/ml) and calculated using 
the specific activity of the added "C-ACh (1 mU = 1 
nmol ACh cleaved per minute at 30*C, pH 7.2). 

Freeze-thaw stability. Samples of amniotic fluid with 
previously determined elevated cholinesterase activity 
were frozen and then thawed, 10 times, and then as- 
sayed as above. 


Results 


Of the amniotic fluids without blood contamination 
(Fig. 1), 55 samples from known normal pregnancies 
had cholinesterase activities of 1.30 + 0.07 (SEM) 
mU/ml. In nine samples from fetuses with open my- 
elomeningoceles, cholinesterase activities were 3.88 + 
0.45 (SEM) mU/ml, and in 12 anencephalic fetuses, 
cholinesterase activities were 5.84 + 1.30 (SEM) mU/ 
ml. In three fetuses with closed myelomeningoceles, 
cholinesterase activities were 1.43 + 0.26 mU/ml. 
Among other congenital anomalies studied, one of 
three fetuses with omphaloceles and three with Turner 
syndrome had elevated cholinesterase levels (above 3 
mU/ml), whereas those with trisomy 21 (n = 2), con- 


OW rr ae be de he ya * E PPL AR 
ot^ i ' s Í * , b I 
Volume 137 
Number 4 


CHOLINESTERASE ACTIVITY (mU/ml) 


5 10 20 30 40 





Prenatal diagnosis of NTDs. V 483 


r- 0.25251 (n-128) 


e 


50 60 70 80 3? 100 


AF P (STANDARD DEVIATIONS) 


Fig. 2. Lack of correlation between cholinesterase activity and AFP concentration. AFP and cholines- 
terase were determined in amniotic fluid as described in the tex:. AFP concentrations are converted 
to standard deviations from normal with the use of our established values. 


genital nephrosis (n = 1), polycystic kidneys (n = 1), 
and trisomy 18 (n = 1) had activities within the normal 
range (less than 3 mU/ml). 

One sample from a fetus with an open myelomenin- 
gocele and one from an anencephalic fetus fell below 3 
mU/ml (arbitrary cutoff, approximately 3 standard 
deviations above the normal mean). Because both these 
samples had been stored for more than 3 years, re- 
peated freeze-thawings may have diminished the activ- 
ity of the enzyme, although tests showed no significant 
decrease in cholinesterase activity after 10 freeze- 
thaws. However, there was no way to determine the 
effect of storage time on activity. It may well be that the 
low cholinesterase activities observed are true values. 

Only very slight correlation was found between the 
deviation from normal AFP and cholinesterase activity 
(Fig. 2), suggesting that these two proteins differ in 
their mechanism of entry into amniotic fluid. 

Contamination of amniotic fluid by either fetal or 
maternal blood was a significant confounding factor 
(Fig. 3). Blood significantly elevated cholinesterase ac- 
tivities in some samples from normal pregnancies, al- 
though many bloody samples were usable, since in no 
cases did blood contamination falsely lower an elevated 


value from a fetus with a NTD. Among bloody sam- - 


ples, there were seven cases of anencephaly and three 
cases of open myelomeningocele with elevated cholin- 
esterase activity. 


Of 46 samples in which blood contamination made a 
high AFP measurement uninterpretable, there were 43 
normal pregnancy outcomes, one instance of polycystic 
kidneys, one fetal death, and one instance of an acar- 
diac twin. In 26 of the normal cases, cholinesterase ac- 
tivities were normal and would have allowed accurate 
prediction of an unaffected fetus. Of the three abnor- 
mal fetuses, only the one with polycystic kidneys had a 
normal cholinesterase level. 

Gestational age did not alter amniotic fluid cholin- 
esterase activity when the pregnancy outcome was 
normal. 


Comment 


Total cholinesterase activity, reflecting the sum of 
acetylcholinesterase and nonspecific cholinesterase ac- 
tivities, should vary in the same direction as acetylcho- 
linesterase whenever nonspecific cholinesterase activity 
is constant. In previous studies,’ acetylcholinesterase 
activity was found to be elevated in NTD, but the 
nonspecific cholinesterase’s activity remained constant. 

The assay for total cholinesterase activity is relatively 
simple, uses a natural substrate (acetylcholine) instead 
of the unnatural analog (acetylthiocholine) used in 
other assays, and does not require the use of extremely 
toxic acetylcholinesterase inhibitors (most are fatal to 
human beings in extremely low doses). 

Total cholinesterase activity in 19 of 21 nonbloody 
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Fig. 3. Effect of blood on cholinesterase activities in samples of amniotic fluid. Cholinesterase activity 
was determined as described in the text. Presence of blood was determined by gross inspection and 


by assay for fetal hemoglobin. 


samples of amniotic fluid accurately predicted the oc- 
currence of a NTD. A definite cutoff of about 3 mU/ml 
activity can be used to define the upper limit of normal. 
None of the fluids from fetuses with closed my- 
elomeningoceles were elevated, which suggests that the 
source of cholinesterase may be the open defects. This 
may explain why a fetus with an omphalocele and a 
fetus with the Turner syndrome (presumably with cys- 
tic hygromas) had elevated levels. Leakage from such 
exposed tissues or small amounts of bleeding caused by 
friability might contribute to the cholinesterase activity. 

The AFP concentration usually is elevated in con- 
genital nephrosis, probably because of fetal pro- 
teinuria. The cholinesterase assay reports normal val- 
ues, indicating that cholinesterase is not the result of 
nonspecific spilling of protein by the kidney. 

The AFP assay is still a more accurate diagnostic tool 
than the study of total cholinesterase." Both the total 
cholinesterase and specific acetylcholinesterase assays 
are confounded by the presence of blood.’ The useful- 
ness of the cholinesterase assay seems to be in those 
patients in whom AFP is elevated by the presence of 
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The relationship between gestational age at delivery and the cost of neonatal care was analyzed for 
137 infants of 24 to 34 weeks' gestation born between 1973 and 1977. Cost estimates were based 
on hospital charges actually collected, adjusted to 1977 rates and weighted according to a 
smoothed survival curve. The cost estimates varied according to gestational age, development of 
RDS, and both in turn were related to survival. The estimated cost per infant without regard to 
survival status was as follows: 24 weeks' gestation, $7,000/infant; a bimodal peak cost of 
$36,000/infant at 26 and again at 29 weeks' gestation; 34 weeks' gestation, $9,000/infant. Between 
29 and 34 weeks' gestation the average cost of hospital care fell about $5,400/week or $772/day. 
At certain periods of gestation, safe postponement of delivery for even a few days may result in 
significant financial benefits. (AM. J. OBsTET. GYNECOL. 137:486, 1980.) 


ALTHOUGH THE COSTS of neonatal intensive care 
may not be the primary concern in obstetric decisions, 
such costs must weigh heavily in health-care plan- 
ning, insurance underwriting, and ultimately medical 
practice. 

In 1959, Baumgartner, Jacobziner, and Pakter,! re- 
ported that the cost of in-hospital care of premature 
infants was approximately $25/day. Inflation, increas- 
ing sophistication, and costs of equipment and person- 
nel have certainly increased such expenditures many 
times over. In 1978, we reported the average daily cost 
of surviving infants who weighed 1,000 grams or less at 
birth was $450.” The pertinence of such estimates is 
likely affected by the size of the hospital, birth rate, its 
function as a secondary or tertiary center, and the so- 
cioeconomic status of its patients. To further refine the 
estimate, costs should be projected according to gesta- 
tional age. Birth weight cannot be predicted reliably 
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prior to birth but gestational age can be reasonably 
assessed by history and phvsical and laboratory ex- 
amination.? 

The obstetric patient in premature labor with or 
without rupture of the membranes between 24 and 34 
weeks' gestation presents a number of vexing medical 
problems. Questions of viability, route of delivery, an- 
esthesia, and arrest of labor are still evolving and will 
likely have a direct impact on obstetric costs. Given 
these caveats we are extending our previous observa- 
tions to include cost estimates of neonatal care for in- 
fants born between 24 and 34 weeks' gestation. 


Patients and methods 


A total of 137 infants, born between 1973 and 1977, 
were studied. The group ranged in gestational age 
from 24 to 34 completed weeks. Gestational age was 
calculated from both last menstrual period (LMP) and 
Dubowitz examination of the neonate. Calculated dates 
were accepted as accurate unless the Dubowitz finding 
differed by more than 2 weeks, in which case the: 
Dubowitz dates were then accepted. The group was 
composed of patients born at Cedars-Sinai Medical 
Center as well as a number born at outlying hospitals 
and transported in. 

Those infants born between 24 and 27 weeks' gesta- 
tion were a mixture of both in-born and transported 
patients, whereas only in-born patients were consid- 
ered in the analysis after 27 weeks. This policy was 
adopted to eliminate the influence on cost of selective 
transfer of sick infants over 27 weeks. It is our experi- 
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Fig. 1. Smoothed neonatal survival rate at Cedars Sinai Medi- 
cal Center, 1975. Infants who never left the hospital alive, 
regardless of time of death, were considered as neonatal 
deaths. 


ence that babies born at 27 weeks or less are universally 
transported if possible. 

Not all infants who qualified for inclusion in this 
study by virtue of their gestational age or place of birth 
actually appear in the data. In certain instances billing 
or patient information was not obtainable. Infants 
born at 33 and 34 weeks' gestation were born in 1977 
only, as sufficient numbers could be obtained from this 
year alone. At 32 weeks' gestation or less, relatively few 
infants would appear in each week-group if additional 
data were not supplied by infants born prior to 1977. 
Therefore, cost data on infants whose gestational ages 
ranged from 24 to 32 weeks was included when obtain- 
able from infants born in the years 1973 through 1976 
as well. 

Costs were defined as hospital charges actually col- 
lected and were adjusted to 1977 rates. About 90% of 
hospital charges were actually collected. Physicians’ 
charges were not included. In those calculations in- 
volving both survivors and nonsurvivors, costs were 
weighted according to a smoothed survival curve es- 
tablished at our hospital in 1975 (Fig. 1). Weighting was 
necessary (see Statistical Section) as cost information on 
all infants born between 24 and 34 weeks’ gestation 
does not appear in the data. If weighting had not been 
applied, atypical survival rates within any given week- 
group might have inappropriately biased the data. 

The range and average birth weight for each gesta- 
tional age bracket are listed in Table I. The infants 
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Fig. 2. Cost of in-hospital care of infants who died. Numbers 
in parentheses represent number of infants at each gestational 
age. 


Table I. Birth weights and range of birth weights 
of infants arranged by gestational age 

















Avg. 
Gestational age No. of birth weight Range 
(wh) patients (gm) (gm) 





24.0-24.9 6 572 520-770 

25.0-25.9 13 714 560-850 

26.0-26.9 14 731 560-880 

27.0-27.9 17 912 560-1,110 
28.0-28.9 12 955 720-1,290 
29.0-29.9 4 835 660-1,020 
30.0-30.9 10 1,177 760-1,700 
31.0-31.9 14 1,232 640-1,880 
32.0-32.9 21 1,364 750-3 ,000 
33.0-33.9 11 1,601 1,100-2,090 
34.0-34.9 15 1,723 980-2,600 


born at 26 weeks' gestation were atypical. Their aver- 
age birth weight was only 17 grams more than that of 
those infants born at 25 weeks' gestation. In addition, 
only one infant in this group survived, and did so at a 
very great expense. This child was the only infant omit- 
ted from certain calculations and will be so indicated in 
the text. The group of infants at 29 weeks' gestation 
was also atypical. Only four infants appear in this 
week-group and all had respiratory distress syndrome 
(RDS). In addition, their average birth weight was 120 
grams less than the average birth weight of those in- 
fants born at 28 weeks' gestation. For purposes of com- 
parison, the cost of three maternal admissions in which 
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AVERAGE COST OF CARE 
(THOUSANDS OF DOLLARS) 
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Fig. 3. Cost of in-hospital care of infants who survived. Num- 
bers in parentheses represent number of infants at each ges- 
tational age. The one surviving infant at 26 weeks' gestation 
was not considered in construction of the regression line. 
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Fig. 4. Established in-hospital cost of care per survivor with 
the use of the total weighted cost of both survivors and non- 
survivors as the dividend. Numbers in parentheses represent 
number of infants at each gestational age. No estimate was 
made at 26 weeks’ gestation. 


Vasodilan was successfully used to stop early labor were 
reviewed. 

Cedars-Sinai Medical Center is a large 1,100 bed 
university-affiliated community hospital in Los Ange- 
les. Eighty-nine percent of patients are private. The 
hospital supports a full residency program in both 
pediatrics and obstetrics. The Department of Obstet- 
rics delivers over 5,000 babies per year, and serves as a 
high-risk referral center. Antepartum and intrapartum 
monitoring are used extensively. The Neonatal Inten- 
sive Care Unit has 30 beds and is supported by a full- 
time staff. Nurse ratio ranges from 1:1 to 4: 1, depend- 
ing on the level of care required. The over-all neonatal 
mortality rate in 1977-1978 was 4.6/1,000. 


Statistical analysis 


Weighting was carried out as follows: percent survi- 
val was calculated for each gestational age from the 
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smoothed survival curve (Fig. 1). Weighted costs were 
determined according to the following formula.* 
Regression plots (Figs. 2, 3, and 4) were calculated 
from the mean costs at each gestational age rather than 
individual values. 
All cost estimates are based on 1977 values. 


Results 


Nonsurvivors. Sixty-two infants in the study group 
died (Fig. 2). At 24 weeks' gestation all infants died, 
many doing so in the first day of life. The average cost 
per infant at this gestational age was approximately 
$6,000/infant. Costs peaked at about $60,000/infant at 
29 weeks' gestation and fell again gradually to about 
$8,000/infant at 34 weeks' gestation. 

Survivors. Seventy-five infants in the study group 
survived (Fig. 3). The average cost per surviving infant 
decreased from a high of about $68,000/infant at 25 
weeks' gestation, to a low of about $9,000/infant at 54 
weeks' gestation. The one surviving infant whose ges- 
tational age was 26 weeks had a hospital cost of about 
$139,000. This infant was not considered in construc- 
tion of the regression line. 

The costs presented in Fig. 3 likely underestimate 
the true costs of producing one surviving infant, as cost 
of care provided to infants who die must surely be in- 
cluded in any calculation of cost per survivor. When 
the estimated cost for all 137 infants is used to calculate 
cost per survivor, then the estimates, weighted accord- 
ing to the standard survival curve shown in Fig. 1, are 
as follows (Fig. 4): A high of about $104,000/infant at 
25 weeks' gestation and a low of about $10,000/infant 
at 34 weeks' gestation. Again the single surviving infant 
at 26 weeks’ gestation was omitted from consideration 
in construction of the regression line. 

Overall. Since physicians who supply obstetric care 
have no foreknowledge of whether or not a given indi- 
vidual infant will survive, the average weighted cost per 
infant without regard to survival is more meaningful 
information from a public health viewpoint. 

These costs traced an approximately bell-shaped 
curve over the 10 week span (Fig. 5). At 24 weeks 
gestation the average cost was approximately $7,000/ 
infant. There was a bimodal peak cost of approxi- 
mately $36,000/infant at 26 and again at 29 weeks’ ges- 
tation. If the one surviving 26 weeks’ gestation infant is 
not omitted from consideration, this figure becomes 


*Total cost (gestational age specific) — cost of survivors 
(gestational age specific) X fraction surviving according to 
smoothed survival curve + cost of non-survivors (gestational 
age specific) X fraction dying according to smoothed survival 
curve. 
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$53,000/infant at 26 weeks’ gestation. At 34 weeks’ ges- 
tation the average cost per infant fell to approximately 
$9,000. The portion of the curve between 29 and 34 
weeks’ gestation very nearly traces a straight line 
(r = —0.99). The average cost of hospital care per in- 
fant in this portion of the curve falls about $5,400/week 
or $772/day. | 

Comparison to costs of maternal hospitalization. 
Contemporary obstetric practice recommends mater- 
nal hospitalization in order to prevent or delay prema- 
ture delivery. The costs of this care should not be over- 
looked. The average in-hospital cost per day for three 
women admitted because of threatened premature 
labor was $310. 

Between 29 and 34 weeks' gestation, for every addi- 
tional day spent in utero, the saving was approximately 
$772. Maternal hospitalization to prevent premature 
delivery cost approximately $310 per day. The net dif- 
ference in this small comparison was $462 per day 
(womb rent). 

Cost of infants with and without RDS. The esti- 
mated cost per infant with and witout RDS is shown in 
Fig. 6. At 24 weeks’ gestation the cost per infant with or 
without RDS was quite similar, as all infants died, most 
doing so in the first day of life. At 25 and 26 weeks’ 
gestation, infants without RDS lived longer on the av- 
erage than infants with RDS, and cost more. Between 
27 and 28 weeks' gestation, costs were quite similar for 
both groups. Between 30 and 34 weeks' gestation, in- 
fants without RDS enjoyed a very significant economic 
advantage, averaging almost 50% less per patient. At 
29 weeks' gestation all infants in our study group had 
RDS, so no cost comparison could be made. 


Comment 


Successful postponement of threatened premature 
delivery does not offer equal financial or medical re- 
wards at all periods of gestation. At 24 weeks’ gestation, 
for example, if delivery is postponed for only a short 
period, financially speaking, a disaster ensues. Of 
course, when efforts to stop premature labor are em- 
ployed, one never knows in advance what degree of 
success will result. At the moment, however, it seems 
appropriate that once pregnancy has progressed as far 
as 24 weeks, one should take an optimistic outlook in 
treating threatened premature delivery, hoping that 
delivery will be delayed many weeks. 

Once pregnancy has advanced as far as 29 weeks, 
successful postponement of premature delivery offers, 
on the average, very significant financial rewards. In- 
hospital cost of care declines so rapidly between 29 and 
34 weeks gestation that there may even be a financial 
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Fig. 5. The average weighted cost per infant without regard to 
survival. The numbers in parentheses represent number of 
infants at each gestational age. Two points are shown at 26 
weeks’ gestation, one with and one without the single surviv- 
ing infant at this gestational age. 
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Fig. 6. The cost per infant with and without RDS. At 29 weeks' 
gestation all infants had RDS. 


benefit to delaying delivery by days (or even hours— 
$32/hour). 

In the last 7 years it has become clear that between 26 
and 34 weeks' gestation, providers of obstertric care 
may alter the incidence of RDS through the use of 
betamethasone,* * or by delaying delivery if possible, 
or by a combination of the two. In our study popula- 
tion, the absence of RDS did not result in any discern- 
ible financial advantage between 26 and 28 weeks’ ges- 
tation, and indeed led to a financial disadvantage. It 
seems reasonable to argue, however, that even at 26 
weeks’ gestation, and especially at 27 and 28 weeks’ 
gestation, the decreased morbidity associated with the 
absence of RDS should lead to an improved quality of 
outcome in these tiny infants. This in turn, leads to a 
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decreased financial drain on society in the years that 
follow. In this study, infants born between 30 and 34 
weeks’ gestation, who escaped RDS, enjoyed a very 
significant economic advantage and survival over those 
who developed RDS. 

There are a number of limitations to the data. Both 
obstetric and pediatric practice continue to evolve. 
Clinical practices in both specialties have changed even 
over the few years considered in this study. Further- 
more, these cost estimates involve a number of adjust- 
ments not necessarily applicable to other institutions or 
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Summary 


At certain periods of gestation, if safe postponement 
of premature delivery can be accomplished for even a 
few days, significant financial benefits may accrue. 
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Morphologic features of the anencephalic adrenal 


gland in early pregnancy 
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Aberdeen, Scotland 


The adrenal glands of 12 anencephalic fetuses and 17 normal fetuses of 11 to 21 weeks’ gestation 
were examined histometrically. The volume of the adrenal gland occupied by the fetal zone in the 
anencephalic fetuses was 57.5% compared with 76.5% in normal fetuses. The fetal zone in 
anencephaly showed involution in all specimens, which suggests that this involution begins well 
before 20 weeks’ gestation. (AM. J. OBSTET. GYNECOL. 137:491, 19802.) 


IT 1$ WELL ESTABLISHED that the adrenal gland in 
anencephalic fetuses is smaller than that in normal 
fetuses.’ Benirschke? showed that this was due to pre- 
mature involution of the fetal zone of the adrenal cor- 
tex. He suggested that up to the twentieth week of 
gestation the adrenal cortex in anencephalic fetuses 
was normal, and that atrophy of the fetal zone oc- 
curred after that age. This statement has been widely 
quoted by other authors, and is repeated in all standard 
texts on anencephaly. 

During the routine study of aborted anencephalic 
fetuses, we noticed that even in those of less than 20 
weeks’ gestation the adrenal glands appeared to be 
rather smaller than those of normal fetuses of the same 
age. We decided to investigate this observation further 
by means of an accurate histometric technique. 


Material and methods 


This study was based on the histologic examination 
of the adrenal glands from 12 anencephalic fetuses and 
17 normal (control) fetuses, all of 21 weeks' gestation or 
less. The gestational age was calculated on the basis of 
menstrual age of the mother and fetal parameters, i.e., 
body weight, crown-rump length, and foot length. In 
most cases there was good correlation between the ma- 
ternal and fetal data, but if there was a discrepancy, we 
assessed gestational age from the fetal size. 
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Table I. Physiologic data of control and 
anencepnalic fetuses 





Controls 





Anencephalics 





Numbers 17 12 
Sex: Male 6 l 
Female 9 3 
Unknown 2 8 
Body weight (grams) 23-220 43-180 
Gestational age (weeks) 11-21 15-21 
Mean gestational age 17.2 17.9 
(+0.54 SE) (+0.61 SE) 


————————M————————— 


Table II. Adrenal glands in control and anencephalic 
fetuses: Mean percentage volumes of different 
cell types + standard error 






Mean volumes (%) 








Anencephalics 
Definitive zone 18.82 + 1.84* 35.67 + 2.19* 
Fetal zone 76.52 + 1.9t 57.50 + 3.25+ 
“Indeterminate” zone 3.82 + 0.75 5.58 + 1.38 
Neuroblasts 0.77 + 0.36 1.17 + 0.36 
*p < 0.0001. 
tp < 0.0001. 


All the fetuses were obtained subsequent to medical 
termination of pregnancy. In the anencephalic preg- 
nancies there had been a firm antenatal diagnosis of 
the fetal deformity. The control fetuses were from ap- 
parently normal pregnancies terminated for medi- 
cosocial reasons under the Abortion Act of 1967. In 
most cases, the adrenal glands were removed shortly 
after delivery and fixed in 10% neutral buffered 
formaldehyde. In the remainder, the entire fetus had 
been placed in formaldehyde and the adrenal glands 
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Fig. 1,A and B. Histologic features of the fetal adrenal cortex. 4, 16 weeks, anencephalic; B, 16 weeks, 
control. (X1 25.) 


were removed after fixation. Tissue preservation was 
good in all but one case. Initially, each gland was 
weighed, but this was not satisfactory since accurate 
results could only be obtained by stripping the periad- 
renal fat. We found that this procedure often removed 
the gland capsule together with some of the underly- 
ing definitive zone, thus making histometric findings 
meaningless. 

Each adrenal gland was sectioned in the median 
plane in order to obtain a representative cross section, 
was embedded in paraffin wax, and sections 5 p thick 
were cut and stained with hematoxylin and eosin. 

The sections were examined histometrically without 
prior indication of whether anencephaly was or was not 
present. The point counting method of Dunnill* was 


used. The cell types recorded were fetal zone (FZ), 


definitive zone (DZ), and "intermediate" zone, the lat- 
ter being a rim of cells lying between the FZ and DZ 
and showing some morphologic features of both. Neu- 
roblasts were also recorded. 


The findings of our studies were analyzed by a Hon- 
eywell computer. The regression lines for the fetal and 
definitive zones were calculated with the use of prog- 
ram BMDP6D. We also carried out an analysis of the 
covariants (program BMCPIV). 


Results 


Table I shows the physiologic data on the anence- 
phalic and control fetuses, and Fig. 1 shows the his- 
tologic features of the adrenal glands from anence- 
phalic and control fetuses of 16 weeks’ and 19 weeks’ 
gestation. Involution of the FZ, although present at 16 
weeks, is more marked at 19 weeks. 

From Table II it can be seen that the FZ of the con- 
trol group occupies 76.5% of the whole gland, a figure 
within the normal range, whereas the FZ of the 
anencephalic group accounts for only 57.5%; the dif- 
ference is statistically significant (p < 0.0001). The DZ 
volumes in the control group (18.8%) and in the 
anencephalic group (35.7%) are also significantly dif- 
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Fig. 1,C and D. Histologic features of the fetal adrenal cortex. C, 19 weeks, anencephalic; D, 19 weeks, 
control. (x 125.) 


ferent (p < 0.0001), whereas there are no significant 
differences in the volumes of the "indeterminate" zone 
and neuroblasts. 

Fig. 2 demonstrates the relationship between gesta- 
tional age and the volume of FZ in the adrenal glands 
from both anencephalic and normal fetuses. The vol- 
ume of FZ in the normal adrenal gland increases 
slightly during the gestational period studied, but in 
the anencephalic fetuses there is a striking diminution 
in the volumes of the FZ with advancing age. Analysis 
of the covariants for the fetal zones shows a marked 
difference in the individual slopes of the two groups. 
This difference is significant (p < 0.005). 


Comment 


In the normal fetus of 15 to 21 weeks’ gestation there 
is a relative increase in the volume of the FZ, whereas in 
the anencephalic fetus of a similar age the FZ shows a 


degree of involution which is statistically significant 
(p < 0.0001). 


Previous authors" > > * believed that the anence- 
phalic adrenal gland was normal until 20 weeks’ gesta- 
tion. We think that this discrepancy with our findings is 
due to the existence of several defects in the other stud- 
ies. First, their reports are based on only small numbers 
of fetuses less than 20 weeks' gestation, with Meyer! 
and Nichols? including two cases each, Sucheston and 
Cannon? only four cases, and Benirschke? one case. 
Second, recognized quantitative histometry was not 
used, although Benirschke did use ocular micrometry, 
which is not reliable for estimating tissue volumes. 

In our study, we used a recognized quantitative 
technique and examined 12 fetuses of 15 to 21 weeks’ 
gestation, together with age-matched controls. 

From Fig. 2 it can be seen that the regression lines 
correlating FZ volume and gestational age in control 
and in anencephalic fetuses cross during the thirteenth 
week. Although speculative and thus open to criticism, 
our opinion is that the anencephalic fetal zone starts to 
involute from this time onward, since involution is a 
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Fig. 2. Regression lines correlating volume (%) of fetal zone 
with gestational age (weeks). Slopes of individual regression 
lines are —3.0767 (anencephalics) and +1.7076 (controls). 
The probability that these slopes are equal is «0.0005. 


gradual process and appears to be time related. 

This period of FZ growth in the normal fetuses and 
of FZ involution in anencephalic fetuses coincides not 
only with the falling maternal serum levels of human 
chorionic gonadotropin (HCG), which has been shown 
to stimulate the FZ*, but also with the development of 
the fetal pituitary-adrenal axis, both adrenocortico- 
tropic hormone (ACTH)? and corticotropin-like inter- 
mediate lobe peptide (CLIP)* having been isolated from 
the pituitary gland of normal fetuses of 12 to 15 weeks’ 
gestation. This suggests that the fetal pituitary gland in 
anencephalic fetuses, although capable of maintaining 
the DZ, fails to produce a tropic hormone for the FZ. 

Various studies indicate that ACTH stimulates the 
DZ to produce glucocorticoids,” ' and it has been 
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shown that anencephalic fetuses have releasable ACTH 
in their pituitary glands and low plasma levels of 
ACTH." 

The tropic hormone for the FZ is unknown. ACTH 
produces an inconsistent response in tissue-cultured 
fetal zone cells," whereas I'*-labeled ACTH, thought 
to be always bound to definitive zone cells, binds to FZ 
cells in only 50% of the cultures.'? Similarly, in tissue 
cultures to which ACTH has been added, the definitive 
zone cells flourish but the FZ cells eventually disap- 
pear.'' These findings support the suggestion of Jaffe 
and associates’ that another tropic hormone may be 
more important than ACTH in regulation of the fetal 
zone. It may be that CLIP is the FZ tropic hormone, 
although evidence for this is circumstantial. Silman and 
associates? have shown that CLIP is present in rela- 
tively high levels in the fetus from 12 weeks' gestation, 
being produced by the pars intermedia, which, in the 
human, involutes after birth. In anencephalic fetuses 
the pars intermedia is found only occasionally, and 
there is evidence that it is structurally? and function- 
ally'® abnormal. 

In conclusion, we believe that HCG could be the 
tropic hormone for the FZ and, indeed, for both zones 
until 12 to 13 weeks’ gestation; thereafter, ACTH is 
important for the definitive zone. CLIP may be the FZ 
tropic hormone, for no other reason, indeed, than that 
the cells which produce it behave like the FZ, disap- 
pearing at birth." 


We would like to thank Dr. A. A. M. Gibson, Consul- 
tant Pathologist, Royal Hospital for Sick Children and 
Queen Mother's Hospital, Glasgow, and Dr. J. Scrim- 
geour, Senior Lecturer in Obstetrics and Gynaecology, 
Department of Obstetrics and Gynaecology, University 
of Edinburgh. 
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Influence of maternal alpha-methyldopa on | 
sympathetic innervation in the newborn rabbit heart 


EDWARD J. HOSKINS, Pu.D. 
WILLIAM F. FRIEDMAN, M.D. 


Los Angeles, California 


This study was designed to analyze the effects of administration of alpaa-methyldopa in the 
pregnant rabbit on the postnatal development cf cardiac sympathetic innervation of her offspring. 
Levels of norepinephrine in cardiac tissue reflect the extent and magnitude of sympathetic 
innervation since almost all of the heart's norepinephrine resides in intraneuronal storage vesicles. 
From day 20 through day 28 of gestation (term = 31 days), nine time-dated pregnant New Zealand 
White rabbits were injected subcutaneously with 0.5 mi/Kg of 5% dextrose in water, twice a day 
(control group), and nine were injected subcutaneously with 0.5 ml/kg (25 mg/kg) of 
alpha-methyldopa, twice a day (drug group). At birth and at 1, 2, and 4 weeks, cardiac 
catecholamines were determined radioenzymatically. At 1 week, when compared to control, cardiac 
norepinephrine was depressed in the drug group (0.06 + 0.01 [SEM] vs. 0.13 + 0.02 ug/gm, ' 

p < 0.05). At 2 weeks, the depression was even more pronounced (0.16 + 0.04 vs. 0.49 + 0.05 
ug/gm, p < 0.001). By 4 weeks there was no significant difference between the control and drug 
values. These data demonstrate depletion of cardiac norepinephrine in newborn rabbits whose 
mothers received alpha-methyldopa during pregnancy. Thus, these newborn rabbits may have a 
diminished capacity to use sympathetic drive to maintain cardiovascular homeostasis in response to 
stressful stimuli. (AM. J. OBsTET.'GYNECOL. 137:496, 1980.) 


ALPHA-METHYLDOPA Is used commonly as an an- 
aühypertensive agent in obstetric practice. The drug is 
known to deplete tissue catecholamines in the recip- 
ient,! although no studies have examined its potential 
transplacental influence on the developing fetus. Ac- 
cordingly, the current study was designed to analyze 
the effects of administration of alpha-methyldopa in 
the pregnant rabbit on the postnatal development of 
cardiac sympathetic innervation of her offspring. Levels 
of norepinephrine in cardiac tissue indirectly reflect 
the extent and magnitude of sympathetic innervation 
since almost all of the heart's norepinephrine resides in 
intraneuronal storage vesicles.” i 
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Material and methods 


Eighteen time-dated pregnant New Zealand White 
rabbits (3.0 to 3.5 kg) were obtained on day 15 of ges- 
tation (term = 31 days), housed in separate cages, and 
fed water and rabbit pellets ad libitum. Nine of the 
rabbits were assigned to a control group and the other 
nine were placed in a drug-treated group. From day 20 


through day 28 of gestation each rabbit was weighed 


and injected subcutaneously, twice a day, with either a 
solution of 5% dextrose in water (control group—0.5 
ml/kg) or alpha-methyldopa (Aldomet, Merck, Sharpe 
& Dohme) (drug-treated group—0.5 ml/kg = 25 mg/ 
kg). On day 26, kindling boxes were placed in each cage 
and the rabbits were allowed to deliver spontaneously. 

At birth and at 1, 2, and 4 weeks, rabbit pups were 
killed by decapitation, and samples of tissue from the 
free walls of both the left and right ventricles of the 
hearts were excised and frozen immediately in liquid 
nitrogen. In addition, samples of cardiac tissue were 
collected from a separate group of six normal 4-week- 
old New Zealand White rabbits whose mothers had re- 
ceived no injections of any kind. Samples of tissue were 
stored at —60° C and then assayed radioenzymatically 


‘for cardiac catecholamines (norepinephrine, epineph- 


rine, and dopamine). 
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The catecholamine assay used in this study? was de- 
rived from well-established techniques.*^'? Briefly, the 
assay involves incubation of the deproteinized tissue 
homogenate with catechol-O-methyl transferase, tri- 


tiated S-adenosyl-methionine, MgCl, and dithio-- 


threitol (Cleland’s reagent) in Tris buffer.’ Extraction 
is performed with toluene isoamyl alcohol followed by 
acetic acid.? The aqueous phase is pipetted onto thin- 
layer chromatography plates and evaluated according 
to the method of Saller and Zigmond." Bands of nor- 
epinephrine, epinephrine, and dopamine are identi- 
fied under short-wave ultraviolet light, scraped into 


scintillation vials, counted, and calibrated by means of | — 


internal standards (tissue sample plus a known catecho- 
lamine standard). 

Values for left and right ventricular tissue were 
pooled and expressed in micrograms of catecholamine 
. per gram of wet-weight tissue. All data points are ex- 
pressed as the mean + standard error (n = 6 animals) 
and have been compared statistically with Student's 
unpaired t test to check for significance. 


Results 


The results are summarized in Fig. 1. At birth, there 
was no significant difference between the levels of car- 
diac norepinephrine in the control group (0.02 +.0.01 
pg/gm) and in the drug-treated group (0.03 + 0.01 
ug/gm). At 1 week, the control value had increased to 


0.13 0.02 ug/gm, whereas the drug value was sig- 


nificantly lewer at 0.06 + 0.01 ug/gm (p < 0.05). At 2 


weeks, the drug group was markedly depressed when . 


compared to the control (0.16 + 0.04 vs. 0.49 + 0.05 
ugigm, p « 0.001). However, by 4 weeks the drug 
group was not significantly different from the control 
(0.67 + 0.07 vs. 0.55 + 0.04 ug/gm). In addition, nei- 
ther the control nor drug group at 4 weeks was sig- 
nificantly different from a separate set of 4-week nor- 
mal animals (0.68 + 0.10 ug/gm). 

At all ages, levels of epinephrine and dopamine in 
cardiac tissue were either 1% or 2% of the total norepi- 
nephrine values. 


Comment 


Methyldopa was first introduced as an antihyperten- 
sive agent in 1960, and was originally believed to have its 
major cardiovascular action either by blocking dopa de- 


carboxylase, the enzyme responsible for the conversion’ 


of dopa to the terminal catecholamines, or by metaboliz- 
ing to alpha-methylnorepinephrine and acting as a false 


neurotransmitter.!! More recently, the suggestion has - 


been made that the drug has a central nervous system 
effect that stimulates alpha-adrenergic receptors, which 
leads to peripheral hypotension.!?^!* Methyldopa freely 
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Fig. 1. The influence of maternal alpha-methyldopa on car- 
diac norepinephrine in the newborn rabbit. Each point and 
the vertical bars represent the mean + standard error. 


crosses the placenta.’® In the adult, it is removed 
primarily from the plasma by being excreted in the 
urine; the plasma half-life is about 70 minutes.!* Ap- 
proximately 65% of the methyldopa excreted in the 
urine is unchanged!5; the predominant metabolite is a 
mono-O-sulfate conjugate,'® with lesser amounts of 
methyldopamine and methylnorepinephrine.” 

Methyldopa has been used clinically during preg- 
nancy with no apparent ill effects on infants of those 
pregnancies.” In our study, the dose of methyldopa 
administered to the pregnant animal was chosen to be 
comparable, on the basis of weight, to that used clini- 
cally for the management of hypertension in pregnant 
women. 

Levels of cardiac norepinephrine are commonly 
used to irdicate the magnitude of sympathetic inner- 
vation. Our laboratory studied the ontogeny of sympa- 
thetic innervation of the rabbit heart and showed that 
adult values of cardiac norepinephrine are reached by 
4 weeks of age in the normal rabbit.” The findings of 
the preseat study indicate that, early in the neonatal 
period, levels of cardiac norepinephrine in the animals 
whose mothers received alpha-methyldopa were mark- 
edly depressed, in comparison to control values. 'This 
effect was not permanent; values in both control and 
drug-trea:ed animals reached adult levels by 4 weeks. 
The dep‘etion of cardiac norepinephrine early in 
neonatal Life most likely reflects the pronounced and 
persistent depletion of cardiac norepinephrine that is 
seen in adults subsequent to the administration of 
alpha-methyldopa.! In the latter investigation, cardiac 
levels of norepinephrine were monitored serially after 
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injection of a single bolus of alpha-methyldopa (400 
_mg/kg, intraperitoneally) into guinea pigs; at 20 and 
113 hours, norepinephrine levels were depleted by 
75% and 40%, respectively. | 

. The ordinary activity of the adrenergic nervous sys- 
tem may have minimal effects on the normal heart. 
Moreover, it has been shown that the intrinsic contrac- 
üle state of the myocardium may not be s 
by alterations in endogenous catecholamine stores.? 
However, in the normal newborn or adult, whenever 


àn imbalance exists between the cardiac output and the . 


perfusion requirements of the peripheral tissues, the 
frequency and force of myocardial contractility are 
stimulated profoundly by impulses traversing sympa- 
thetic nerves-to the heart. The heart of the adult 
mammal is supplied richly with sympathetic nerves, 
and the release of norepinephrine from the endings of 
these nerves is one of the fundamental mechanisms for 


f 
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the modulation of cardiac contractility and heart rate.” 
In tFe adult, it is clear that only a small fraction of the 
stores of cardiac catecholamines is necessary to elicit a 
func-ional response to tyramine? or adrenergic nerve 
stimulation,” although the magnitude of the response 
may be reduced.” In the normal newborn of most 
mammalian species there is a progressive and chrono- 
logic contribution of sympathetic innervation of the 
hear- which serves to allow adaptation to cardiocir- 
culasory stress. The findings of the present study sug-* 
gest that in utero exposure to alpha-methyldopa may 
have an adverse effect on early: postnatal cardiovascu- 


. lar adaptation. In the present study the maternal recip- 


ients of the hypotensive agent presumably were nor- 
motensive; whether the presence of maternal systemic 


hypertension would have influenced the findings in 


their offspring remains conjectural. 
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Placental amino acid uptake 


V. Relationship to placental maturation in the rat 


ERIC SCHLEPPHORST 
LUCKY K. KELLEY 
CARL H. SMITH 


St. Louis, Missouri 


The functional maturation of the placenta during the latter portion of pregnancy is almost certainly 
essential to fetal growth but its mechanism is largely unknown. To determine the role of changes in 
intrinsic cellular transport in this process we measured the activity of transport systems for AIB 
between day 14 and term, a period of known marked increase in in vivo AIB transfer in the rat. In 
vitro incubation demonstrated that the labyrinthine tissue possessed two transport systems for 
cellular AIB uptake. Their maximum velocities remained essentially constant from day 16 to term 
and the intracellular concentration achieved during incubation actually decreased with gestational 
age. In vitro tissue preincubation increased cellular uptake of AIB and this response also decreased 
with maturation. Thus changes in intrinsic transport mechanisms do not at all parallel the very large 
maturational increase in in utero amino acid transfer. Changes in intrauterine factors such as blood 
flow, the hormonal milieu, or fetal utilization and the resultant placental-fetal concentration gradients 
are much more likely to account for the increase in transfer than are alterations in cellular transport 
mechanisms. (AM. J. OBSTET. GYNECOL. 137:499, 1980.) 


AMINO ACIDS must be supplied to the fetus by the 
placenta for both formation of new tissue and catabo- 


lism.'~?.In many species the fetal growth rate varies ` 


during gestation and becomes considerably greater 
than the placental growth rate during the latter portion 
of pregnancy.^? In order for growth to be maintained 
the placenta must increase the supply of amino acids 
and other nutrients to the fetus. During the latter por- 
tion of pregnancy increases occur in the placental 
transfer of oxygen, antipyrene, and urea in the sheep, * 
and a-aminoisobutyric acid (AIB) in the rat? The 
mechanisms of such changes are unclear. Teasdale? has 
shown in the sheep that they cannot be entirely ex- 
plained by the quantitative changes in the histologic 
. composition. The role of intrinsic cellular changes in 
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transport capacity versus alteration in blood flow, hor- 
monal environment, or other systemic factors is uncer- 
tain. Examples of both types of alterations are known. 
Large increases in both umbilical’ and maternal placen- 
tal fow" occur in sheep. Cellular uptake of AIB can be 
increased in the human placenta in vitro by a change in 
a specific membrane transport system." 

The marked increase in AIB transfer during the lat- 
ter portion of pregnancy in the rat provided an appro- 
priate example to study the role of intrinsic cellular 
transport changes in placental maturation. With the 
use of in vitro tissue incubation and. kinetic methods, 
the change in cellular uptake of AIB was determined 
during this gestational period. The ability of tissue to 
increase uptake during in vitro incubation and its pos- 
sible relationship to the increase underlying placental 
maturation was also investigated. 


Methods 


Tissue preparation and incubation. Sprague-Dawley 
rats were either bred in our own facilities under con- 
trolled light/dark conditions or purchased pregnant 
from Hilltop Laboratory Animals, Chatsworth, Cali- 
fornia. Feraales were caged overnight with males and a 
vaginal smear was examined. The day after successful 
mating was taken as day 1 of pregnancy. Pregnant rats 
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Fig. 1. Penetration of sucrose into tissue fluid of rat paeenta. 


Labyrinthine tissue was incubated with “C-sucrose (C1 mM, 
16 mCi/mmole) and tissue radioactivity plotted as pexcent of 
the equilibrium value (60 and 80 minutes). Since 86% + f the 
equilibrium penetration was achieved within 30 minw e, this 
time was taken as the minimum for subsequent incudezions. 
The equilibrium value represents approximately 60S bf tis- 
sue wet weight. , 


CONCENTRATION RATIO 





. 50 MIN 


30 MN 
INCUBATION TIME 


Fig. 2. Uptake of AIB by rat labyrinthine placental t&sue at 
different gestational ages. Values are mean + S.E.M.-o seven 
incubations of both 30 and 50 minutes at each aze Con- 
centration ratios attained (intracellular water/med-um) are 
greater at 14 than at 20 to 21 days (30 minutes, p < C01; 50 
minutes p « 0.002). 


were killed by cervical dislocation and the entize uterus 
was removed and placed in ice. The fetal-5l:cental 
units were removed and the fetuses were weighed as a 
check of gestational age.5 The maternal layer « f each 
placenta was peeled off and the remaining lab-rmthine 
tissue was diced to approximately 2 mm pi-ces.!*^, '? 
Placental tissue from three or four pregnant rats was 
pooled for each experiment. For measuremertof AIB 
uptake, tissue fragments (20 to 100 mg) were 2aced in 
50 ml flasks and incubated with 0.1 mM ?H-A. E for 30 
or 50 minutes at 37° Cin 15 ml of fresh median. They 
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Fig. 3 Response of AIB uptake to 4 hours in vitro preincuba- 
tion. Values are mean + S.E.M. of three to eight separate 
incubation experiments. At both 14 and 21 days uptake in- 
creases with preincubation (14 days, p « 0.001; 21 days 
p«0.02) The response to preincubation is very much 
greater at 14 than at 20 to 21 days. At both times cyclo- 
heximide blocks this response. 


were then subjected to pressure blotting, weighed, and 
analyzed following methods previously used in this 
laboratory.'^!? Uptake was expressed as the ratio of 
intrazellular to medium ?H. In each experiment three 
or fcur replicate flasks were averaged to determine an 
uptaxe value and values from several individual exper- 
imerts were then subjected to statistical analysis. Prein- 
cubation (incubation prior to addition of substrate) for 
4 hours was performed as described previously? with a 
constant tissue concentration for each experiment be- 
tween 0.5 and 2 gm/100 ml. For measurement of exit, 
tissue fragments were loaded with AIB by incubation as 
described above and transferred to fresh medium. In- 
trac2llular *H-AIB was measured prior to transfer and 
after 15 and 30 minutes of incubation. 

Tissue fluid distribution. Extracellular space of the 
tissue fragments of each flask was determined by in- 
clusion of C-inulin (0.1 uCi/ml) in the incubation so- 
lutions. An inulin incubation üme of 1 hour was shown 
in preliminary experiments to achieve equilibrium 
peretration and this was used subsequently. Mean tis- 
sue fluid distribution was extracellular water 33% and 
intracellular water 44%. 

. kinetic studies. Kinetic constants were determined 
by incubation for 30 minutes with a series of AIB con- 
certrations between 0.03 to 70 mM. Data were ana- 
lyzed by the methods of Akedo and Christensen? to 
separate the processes of diffusion and active trans- 
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Fig. 4. Plot of intracellular concentration vs. reciprocal of 
medium concentration at high medium concentrations. The 
somewhat greater intercept with the 20 to 21 day tissue is a 
reflection of its higher diffusion constant. 


port. The diffusion constant (Kp) was determined from 
a plot of the concentration ratio described above vs. 
reciprocal medium concentration (C,) and the velocity 
of active transport (Y) was calculated at each concen- 
tration. | 

Apparent Km and Vmax values were determined from 


a plot of Y vs. Y/C,. Because of the biphasic nature of 


the plots, an iteration procedure was used to determine 
the constants of each of two transport systems. The 
values determined from one limb of the plot were used 
to correct the velocities at the other extreme of concen- 
tration. Km and Vmax values from these corrected ve-. 
locities were used to correct velocities at the other 
concentration extreme. This procedure is essentially 


similar to those used in other binding and transport: 


studies.'^ !8 The correlation coefficients of the final 
plots of Y vs. Y/C, were 0.91 and 0.95 for the low- and 
high-affinity systems. The final Km and V, values for 
the two systems were used to generate a curve of total 
uptake vs. concentration with a programmable cal- 
culator. The fit of the raw data to this curve over the 
entire range served as a check on the validity of the 
constants. 


Results 


Substrate accessibility. Because of the multiple cell 


layer labyrinthine nature of rat placental tissue!^ !? we 


wanted to ensure that substrates the size of AIB would 
adequately penetrate the tissue. Sucrose, which has in 
fact a somewhat larger molecular weight than AIB, was 
used as a marker and its ability to penetrate the tissue 
was investigated (Fig. 1). Equilibrium penetration of 
sucrose (approximately 60% of. tissue wet weight) was 
achieved after approximately | hour of incubation. 
Approximately 85% of equilibrium penetration was 
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Fig. 5. Plot of mediated velocity vs: ratio of velocity to medium 
concentration (Y/C,). (A) 16 days’ gestation; (B) 20 to 21 days’ 
gestation. The biphasic nature of the plot indicates the pres- 
ence of two mediated uptake transport systems. 


achieved within 30 minutes and therefore this time was 
selected as the minimum incubation period for all sub- 
sequent experiments. | 
Tissue uptake of AIB and preincubation effect. The 
capacity of the placental tissue to concentrate AIB (0.1 
mM) was determined at gestational ages of 14 and 21 
days (Fig. 2). After both 30 and 50 minute incubation 
periods, the 14 day tissue achieved higher concentra- 
tion ratios than did the 20 to 21 day old tissue. Exit 
measurements demonstrated that the rate of decrease 
in concentration ratio with time was similar at the two 
gestational ages. Thus the higher concentration ratio in 
the 14 dav tissue results not from a slower rate of exit 
from the intracellular space, but directly from a more 
rapid uptake process. 
The effect of a 4 hour preincubation prior to incu- 
bation with AIB was investigated at the same gesta- 
tional ages (Fig. 3). The concentration ratio ivas in- 
creased by preincubation to a much greater extent at 
14 days than at 2] days. The preincubation effect could 
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Table I. Kinetic constants of transport at two gestational ages 





Gestational age Kp (hr)! 
16 days 1.83 x 0.20 0.96 + 0.53 
20-21 days 2.72 + 0.48 0.45 + 0.19 


Low Kg system 
(mmoles/Liter ICW rir) | 


High K m system 
(mmoles/Liter ICW Ihr) 


K (nM) KemM) | Ve 


*Values are mean + SEM of four 16 day and three 20 to 21 day determinations. 


be blocked by addition of cycloheximide (2 ug/ml) to 
the preincubation medium (Fig. 3). 

Kinetic parameters. To determine whether changes 
in the transport mechanism could account for in vivo 
maturational increases in AIB uptake? the kinetics of 
uptake were studied. The kinetic constants Kp, Km, and 
Vmax were determined at gestational ages of 16 and 20 
to 21 days. The plots of ratio vs. 1/C, were linear and 
permitted determination of the diffusion constant, Kp 
(Fig. 4), and the mediated transport velocity, Y. Plots of 
Y vs. Y/C, were biphasic and strongly suggested the 
presence of two mediated transport systems at both 
ages. The iteration procedure permitted calculation of 
their relative contributions.to the observed uptake and 
the Km and Vmax values of each system (Table I). The 
diffusion constant was 30% greater in the 21 day tissue 
but the Km and Vmax of the systems are not significantly 
different at the two ages. | 


Comment 


Maturational increases in placental transfer of nutri- 
ents occur in at least two species and are probably wide- 
spread and essential to normal fetal growth. In the rat, 
in vivo studies? indicate that the quantity of AIB trans- 


ferred to the fetus by the rat placenta increases 20 fold . 


between day 14 and term and fivefold between day 16 
and term. Similarly the quantity of. AIB found in the 
placenta increases four- and twofold over these same 
time spans. Our results demonstrate that the maximum 
velocities of the mediated cellular transport systems of 
the placenta remain essentially constant during this 
period (Table I). Thus, the maturational increase in 
placental amino acid transfer is not accompanied by a 
comparable increase in the capacity of the transport 
. mechanisms. In fact, the actual concentration ratios at- 
tained during incubation decrease with gestational age 
(Fig. 2). This latter finding is in accord with a prelimi- 
nary report by Miller and associates.? The results 
strongly suggest that factors other than the endoge- 
nous activity of cellular transport mechanisms must ac- 
count for the in vivo maturational increase in transfer. 
Blood flow, hormonal influences, fetal utilization, 
and resulting placental fetal concentration gradients 


are examples of such factors which are likely to 
influence in vivo placental uptake or transfer. In fact, 
both maternal placental blood flow’ and umbilical 
blood flow? have been shown to increase with gestation 
in the sheep as has the maternal placental blood flow in 
the guinea pig.” A relationship between the transfer of 
total «-amino nitrogen transfer and umbilical and ma- 
terna placental blood flow has been reported in the 
guinea pig.” Experimental reduction in uterine blood 
flow aas recently been shown to produce fetal growth 
retardation and to decrease AIB transfer and glucose.” 
It seems reasonable that changes in blood flow could 
play a major role in the maturational increases in 
amino acid transfer. 

The existence of two mediated transport systems for 
AIB shown here in rat placental tissue (Fig. 5) has been 
demonstrated in some other tissues?^?? and the two 
placental transport systems may be related to the A and 
L systems of Christensen.?8 In the rat placenta the low 
affin.ty-high capacity system, because of its high Vmax 
shouid handle the majority of transport. An approxi- 
mation of the effective substrate concentration can be 
obta:zned by summing the maternal plasma concentra- 
tions of the A system amino acids (glycine, proline, 
alan-ne, serine, threonine, and glutamine)? as re- 
ported by Palou, Arola, and Alemany” in the pregnant 
rat. Calculation of the velocities of the two systems at 
this zoncentration (2.9 mM) shows that 75% of the up- 
take would occur by the low-affinity system. 

Ir addition to its chorioallantoic placenta, the rat also 
possesses a well-developed yolk sac which opens to the 
uterine lumen during the period studied.'* We investi- 
gated the yolk sac's potential contribution to the uptake 
of A IB. In preliminary experiments the visceral yolk 
sac also concentrated AIB to a greater extent at day 14. 
tham at day 21 and thus its change in uptake apparently 
also does not parallel the change in in vitro transfer. 
The extremely small tissue mass of the yolk sac makes it 
unkkely that its contribution to tota] amino acid trans- 
porz is appreciable. Miller and associates” reached a 
sim.lar conclusion with regard to creatine transfer via 
the yolk sac to the fetal circulation. 

The ability of the rat placenta to increase transport 
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capacity during preincubation by a protein synthetic 
process is similar to results with a number of tissues and 
organs including human placenta." ? The effect of 
preincubation was investigated because of its possible 
relationship to the process underlying the maturational 
increase in transport in rat placenta. More immature 
tissue (14 days) displayed a greater potential to'increase 
its uptake of AIB by preincubation than did 21 day 
tissue (Fig. 8). The response of the yolk sac to preincu- 
bation was similarly greater earlier in gestation. The 
process occurring during preincubation may participate 
in placental adaptation to changing intrauterine condi- 


tions. However, since the potential to increase uptake 
decreases with gestational age, it seems unlikely to play. 


a role in the maturational increase in transfer. The 
decrease in preincubation response with maturation 
agrees with a report that fetal rat kidney displayed a 
greater potential to increase uptake with preincubation 
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growth.” 

: The rapid functional maturation of the rat placenta 
results ir enormously increased transfer per gram of 
placental tissue which is probably essential to rapid 
fetal growth, The rat placenta possesses two mediated 
mechanisms for AIB uptake and has the ability to in- 


crease uptake during in vitro preincubation. Changes 


in these cellular transport mechanisms do not at all 
parallel the enormous maturational increase in transfer 


and this process is more likely to result from alterations 


in systemi? or intrauterine factors. The identification of 
these factors and their influence on amino acid transfer 
in normal maturation or abnormalities of gestation 
should be subjects of further investigation. 
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Alterations in fetal metabolism subsequent to maternal 


morphine administration 


JOHN R. RAYE, M.D. 
JOSEPH W. DUBIN, B.A. 
JACK N. BLECHNER, M.D. 


Farmington, Connecticut 


Umbilical blood flow and fetal oxygen, glucose, lactate, and pyruvate uptakes were measured in the 
chronically catheterized fetal lamb subsequent to administration of morphine sulfate to the mother 
(0.66 mg/kg).. No significant change in umbilical blood flow or fetal oxygen consumption was noted 
during the 120-minute observation period. Although transient materna. hyperglycemia was noted, 
there was no significant alteration in fetal arterial glucose concentrations. Umbilical vein glucose 
levels, however, were significantly below control values at 45 minutes (—2196) and 60 minutes 

(— 1896). As a result, fetal glucose uptake was markedly reduzed at 45 minutes (p « 0.05). No major 
alterations were demonstrated in fetal uptake of lactate or pyruvate. These data demonstrate that 
the administration of morphine to the mother alters fetal gluccse homeostasis, and that this 
alteration may be a result of decreased Hermes of the placenta to glucose. (AM. J. OBSTET. 


GYNECOL. 137:505, 1980.) 


IT Is WELL KNOWN that narcotics administered to the 
mother rapidly cross the placenta to the fetal circula- 
tion. Attention in the past has focused on the effects of 
these drugs on the immediate postnatal cardiorespira- 
tory adaptation of the newborn infant and on sub- 
sequent narcotic withdrawal syndromes. More recent 
evidence has suggested that exposure of the fetus to 
narcotics results in significant intrauterine growth re- 
tardation. This restriction of growth has been docu- 
mented both in animal models! and in the human.’ 
The mechanisms responsible are unknown. In the 
animal model, however, it is clear that inhibition of 
growth is dose-related and is not due to alterations in 
maternal nutrition.’ Although it is known that narcotics 
interfere with the protein and nucleic acid synthesizing 
mechanisms of the individual cell, the effects of these 
drugs on the nutritional and metabolic environment of 
the fetus have not been investigated in vivo. For this 
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reason, changes in fetal oxygen, glucose, lactate, and 
pyruvate uptakes have been studied in the chronically 
catheterized fetal lamb after the injection of a single 
dose of the prototype narcotic, morphine, into the 
mother. 


Methods 

Dated pregnant ewes were maintained in individual 
cages and fed ad libitum. After barbiturate sedation 
and spinal anesthesia, indwelling polyvinyl catheters 
were placed at hysterotomy in the fetal femoral artery 
and vein. the umbilical vein via a cotyledonary vein, 
and the maternal femoral artery. Catheters were 
tunneled subcutaneously to the maternal flank and 
brought externally into a cloth pocket. After 3 days or 
more of 2ostoperatve recovery, 13 experiments were 
performed in eight ewes to measure umbilical blood 
flow, fetal oxygen consumption, and glucose uptake. 
Fetal lactate and pyruvate uptakes were measured si- 
multaneously in five experiments in three ewes. 

After a 60-minute equilibrium period, paired sam- 
ples of blood were drawn from umbilical vein and fetal - 
femoral artery for antipyrine determination and calcu- 
lation of umbilical blood flow at —30, —15, 0, 15, 30, 
45, 60, 9C, and 120 minutes before and after the injec- 
tion of morphine sulfate (0.66 mg/kg) into the ewe's 
flank (mean dose, 40 mg). Umbilical blood flow was 
measured by the steady state antipyrine diffusion tech- 
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Fig. 1. Relative change in umbilical blood flow subsequent to 
maternal morphine administration. Values represented are 
means and standard errors of means. 


Table I. Meari values for control periods 


Measurement m Mean + SEM 


Umbilical vein concentration of: 


Oxygen 7 10.5 x: 0.9. vol% 
Glucose 9 19.4 + 1.89 mg% 
Lactate 5 22.0 + 8.7 mg% 
Pyruvate 5 1.6 + 0.8 mg% 
Umbilical artery concentration of: 
Oxygen 7 7441.0 vol% 
Glucose 9 16.2 + 2.14 mg% 
Lactate 5 20.8 +3.4 mg% 
Pyruvate 5 1.8 + 1.0 mg% 
Maternal arterial glucose 8 41 + 3.26 mg% 
concentration 
Umbilical blood flow 13 244 + 18 ml/kg/min 
Oxygen comsumption 7 8.82 + 0.75 ml/kg/min 
Glucose uptake 9 9.22 + 2.37 mg/kg/min 
Lactate uptake 5 2.07 + 0.24 mg/kg/min 
Pyruvate uptake 5 0.46 + 0.18 mg/kg/min 


nique.? Antipyrine determinations were performed on 
the Auto-Analyzer II. To determine oxygen and glu- 
cose uptakes, paired samples of blood for oxygen con- 
tent and whole blood glucose concentration. were 
drawn in the same manner. Oxygen content was de- 
termined with a Lex-O;-Con (Lexington Instruments, 
Waltham, Massachusetts). Whole blood glucose concen- 
tration was measured by the glucose oxidase method 
after immediate deproteinization with zinc sulfate and 
barium hydroxide. Uptakes were calculated as the 
product of the umbilical vein to fetal femoral artery 
concentration difference and the umbilical blood flow. 
Maternal arterial glucose concentrations were deter- 
mined at the time of fetal sampling. Fetal lactate and 
pyruvate uptakes were calculated in the same manner 
as glucose uptake. Whole blood lactate was determined 
by the lactic dehydrogenase method, as was whole 
blood pyruvate. | 

For interanimal comparison, experimental data were 
compared to individual mean control values. All mea- 
surements of umbilical blood flow, oxygen consump- 
tion, glucose, lactate, and pyruvate uptakes were calcu- 
lated per kilogram of estimated fetal weight. Estimated 
fetal weight was determined from curves based on ges- 
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Fig. 2 Relative change in fetal oxygen consumption (A—4) 
and glucose uptake (e----e) subsequent to maternal morphine 
admiristration. Values represented are means and standard 
errors of means. *p « 0.05. 


tational age calculated from breeding date and from 
extrapolation. when true fetal weight was known at a 
subsequent time. Comparisons of data from control 
and experimental points were performed by means of 
the Students paired t test. 


Results 

Mean values for umbilical blood flow, fetal oxygen 
consumption, and fetal glucose, lactate, and pyruvate 
uptakes during the control periods are recorded in 


. Table I. These values are within the normal ranges 


previ»usly documented for fetal sheep.* ? 

No significant change in umbilical blood flow oc- 
curred subsequent to administration of morphine to 
the mother (Fig. 1). Similarily, there was no significant 
change in fetal oxygen consumption during the ex- 
perimental period (Fig. 2). 

Maternal arterial glucose concentration rose after 
admiaistration of morphine and was significantly above 
control levels at 15 minutes after administration of the 
drug (p « 0.05). Fetal umbilical vein glucose concen- 
traticn fell after injection of morphine and was sig- 
nificently below control levels at 45 and 60 minutes 
(Fig. 3). Fetal arterial glucose concentration did not 
chanze significantly during the experimental period. 

Asa result of these alterations in whole blood glucose 
conc2ntration, fetal glucose uptake decreased sig- 
nificantly by 45 minutes (p < 0.05) and remained low 
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for the duration of the experimental period (Fig. 2). At 
the 45-minute point, the umbilical vein to fetal artery 
concentration gradient was negative in four of nine 
experiments, thus resulting in fetal excretion of 
glucose. 

Fetal lactate and pyruvate uptakes were measured in 
five experiments. During the control period, fetal up- 
take of lactate was confirmed as previously suggested 
by others. Although not statistically significant, there 
was a trend toward decreased fetal lactate uptake dur- 
ing the experimental period. There was no evidence, 
however, of specific pattern of change in either umbili- 
cal vein or artery concentrations of lactate. Minimal 
fetal production of pyruvate was noted during the con- 
trol period, and subsequent reductions were such that 
total pyruvate flux was negligible during the experi- 
mental period. 


Comment 


As increased interest has focused on the fetal and 
neonatal effects of narcotics administered to the moth- 
er, it has become clear that these drugs interfere with 
fetal growth. Documentation of subsequent inhibition 
of postnatal growth and neurologic development both 
in animals? and in the human‘ underscores the impor- 
tance of increasing our understanding of this impor- 
tant effect of narcotics. Although data are available 
which suggest that narcotics-associated growth inhibi- 
tion may be related to subcellular alterations of oxida- 


tive metabolism, nucleic acid production, protein syn- | 


thesis, or cell division, there is scant information in 
regard to the effect of narcotics on the metabolic envi- 
ronment of the fetus. un 
No previous in vivo direct measurements of umbili- 
cal blood flow or fetal oxygen consumption subsequent 
to administration of morphine to the mother are avail- 
able in the literature. In vitro experiments have sug- 
gested that vascular resistance in the isolated perfused 
human placenta increases after the addition of mor- 
phine to the perfusate,’ but these experiments are a 
matter of some controversy and the results have not 
been confirmed by others. Other indirect measure: 
ments of umbilical blood flow have failed to identify 
significant sustained alterations associated with the 
administration of large doses of morphine to the moth- 
er. Acute in vivo measurements of brain tissue oxygen 
levels in the fetal guinea pig subsequent to maternal 
administration of morphine demonstrated a significant 
pattern of reduction, with a nadir at 15 minutes.!? The 
authors hypothesized that, in the absence of changes in 
maternal blood pressure, these findings represented 
drug-associated “fetal hypoxia.” However, Cohen and 
associates!! have recently presented data on fetal lambs 
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Fig. 3. Relative change in whole blood glucose concentrations 
subsequent to maternal morphine administration. Values rep- 
resented are means and standard errors of means. *p < 0.05, 
+p < 0.0L: l 


which suggest that chronic infusion of morphine into 
the mother did not result in alterations in fetal pO, 
until a narcotic antagonist was administered." 

In the experiments presented here, both umbilical 
blood flow and fetal oxygen consumption were mea- 
sured directly’ in the chronically catheterized fetal 
lamb. No significant changes in these parameters were 
seen after administration of a single dose of morphine 
sulfate to the mother. 

It is well known that morphine alters glucose ho- 
meostasis in the adult. After administration of the drug 
a transient hyperglycemic response can be demon- 
strated. This response is thought to be centrally medi- 
ated and can be reproduced by cerebral in- 
traventricular administration of the drug at levels in- 
sufficient to evoke the response when administered 
peripherally."* The role of insulin as a mediator of this 


.hyperglycemic response has not been studied, but re- 


cent data suggest that the intravenous injection of 
morphine can decrease plasma insulin levels in the 
adult goat. In the experiments reported here, a typi- 
cal hyperglycemic response was documented in the 
ewe. However, fetal arterial glucose levels did not 
change. The observed decrease in fetal glucose uptake 
that occurred in the face of a rise in maternal arterial 
glucose levels and in the absence of a similar fetal hy- 
perglycemic response was most unexpected and was 
the result of a significant decrease in umbilical vein 
glucose concentrations. The possible explanations for 


t 
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the fall in umbilical vein glucose levels would include a 
decrease in uterine blood flow, an increase in placental 
glucose metabolism, or a decrease in placental glucose 
permeability. 


In these experiments, a fall in uterine blood flow ofa _ 


magnitude sufficient to account for the findings should 
have resulted in a concomitant fall in fetal oxygen con- 
sumption. This was not seen. A major placental 
glycolytic pathway has been identified by Burd and 
co-workers who suggested that only 35% of the 
glucose taken up by the placenta crossed directly as 
glucose to the fetus, and that 6096 was converted to 
lactate. Of the lactate produced by the placenta, ap- 
proximately one half was taken up by the fetus, with 
‘the remainder returning to the maternal circulation. 
No evidence of increased fetal lactate uptake was dem- 
onstrated in these experiments, which suggests that in- 
creased placental glucose catabolism by this pathway 
was not responsible for the observed decrease in fetal 
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gluco:e uptake. Other placental glycolytic pathways 
were ot studied, nor was maternal lactate uptake. 

Thus, it seems most reasonable to suggest that mor- 
phine may alter placental glucose permeability. This 
permaability appears to involve a specific carrier sys- 
tem? and may be affected. by alterations in levels of 
fetal insulin. The effect of morphine on placental 
glucose permeability could involve either of these 
mechanisms. | 

‘In summary, it has been demonstrated that the ad- 
ministration of morphine to the mother has'a sig- 
nificant impact on the nutritional environment of the 
fetus The major effect appears to be a transient de- 
creas? in fetal glucose uptake as a result of a decrease in 
umbilical vein glucose concentration. It is not known 
wheter this effect would persist under conditions of 
chroaic exposure of the fetus to narcotics, nor whether 
this 2ffect plays a role in narcotics-associated fetal 
growth inhibition. 
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Vulvar ectopic breast tissue mimicking 
periclitoral abscess 


KEITH O. REEVES, M.D., F.A.C.O.G. 
RAYMOND H. KAUFMAN, M.D., F.A.C.O.G. 


Department of Obstetrics and Gynecology, Baylor College of 
Medicine, Houston, Texas 


A RARE CASE of vulvar ectopic breast tissue mimicking 
a periclitoral abscess has been managed by us recently, 
and we wish to describe the case because of its unusual 
presentation. A recent review of 18 cases of vulvar ec- 
topic breast tissue in the English literature did not de- 
scribe this particular complication. 


The patient was a 29-year-old Hispanic woman, gravida 3, 
para 3, who had had a routine pregnancy. She was delivered 
vaginally at term of a 9 pound, 24% ounce male infant over a 
midline episiotomy. No vaginal or periurethral lacerations oc- 
curred. The immediate postpartum course was uneventful, 
and the patient began nursing the infant on the day of deliv- 
ery. She was discharged on the third postpartum day in ap- 
parently good condition. 

She called 14 days later and reported the presence of a 
painful vulvar mass, which started increasing in size about the 
time full milk production occurred on postpartum day 5. His- 
torically, this lesion had not been present with either of the 
earlier pregnancies, in spite of nursing the first infant. 

When seen for the vulvar lesion, the patient was afebrile, 
with a turgid, extremely tender 3 by 4 cm solid mass just to the 
left of the clitoris (Fig. 1). The area of the lesion was anes- 
thetized with ethyl chloride, and the lesion was incised. A 
nonfoul milky fluid drained spontaneously, and the patient 
reported immediate pain relief. 

During the next 48 hours, the mass enlarged again as the 
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Fig. 1. Tender cystic periclitoral mass. 


patient continued to nurse her infant, but it reopened at the 
stab wound site and again drained spontaneously. 

Eight days later, she returned because of recurrent swelling 
of the mass, which had increased in size to its original dimen- 
sions. She had fever of 101° F. Physical examination was un- 
remarkable, except for the presence of the exquisitely tender 
vulvar lesion. Complete blood count and urinalysis were both 
normal. 

The preoperative diagnosis was lactating ectopic breast tis- 
sue with secondary infection. Excision of the mass was ac- 


509 


June 15, 1980 


510 Communications in brief 
Am. J. Obstet. Gynecol. 


Be 


B^. i. "^ - Cetra s - oa a ! 





Fig. 2B. Lactating breast tissue. Higher power view of Fig. 2A. (Hematoxylin and eosin. X 390.) 
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complished without difficulty. She became afebrile within 24 
hours following operation and had an uneventful recovery. 

Histologic preparations of the tissue showed ectopic breast 
tissue with lactational changes (Figs. 2A and 2B). 


We feel that this rare lesion should be included in the 
differential diagnosis of painful vulvar lesions which 
appear to be abscesses, especially in the postpartum 
patient. 
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Extramembranous pregnancy: An 
unusual complication of amniocentesis 


T. VAGO, M.D. 
J. CHAVKIN, M.D. 


Department of Obstetrics and G ynecology, Barzilai Medical 
Centre, Ashkelon, Israel 


RUPTURE OF MEMBRANES asa complication of diag- 
nostic amniocentesis is well known, ' but the occu rrence 
of an extramembranous pregnancy following amnio- 
centesis has not, to our knowledge, been reported in 
the literature. 


A 29-year-old para 5, gravida 6, woman in her twenty-sixth 
week of gestation was admitted with hydrorrhea. Her third 
pregnancy resulted in delivery of a baby with Down’s syn- 
drome and for this reason she had been referred to another 
center for amniocentesis and genetic counseling. The hy- 
drorrhea followed the amniocentesis. Her last menstrual pe- 
riod was on May 17, 1978, and she had conceived with an 
intrauterine contraceptive device in situ, which was removed 
at the beginning of the pregnancy. On September 19, 1978, 
amniocentesis was planned but deferred because no favorable 
site for puncture could be found by means of ultrasound. The 
biparietal diameter at this time was 35 mm, corresponding to 
15) weeks of pregnancy. Nine days later, amniocentesis was 


performed but the puncture yielded only a small amount of 


amniotic fluid, which was insufficient for culture. Alpha feto- 
protein was normal. Two later attempts at amniocentesis were 
also unsuccessful. 

On admission the patient complained that since the first 
amniocentesis had been performed she had constantly been 
losing clear fluid from the vagina. Physical examination 
showed the patient to be in good condition. Blood pressure 
was 130/80; pulse was 84 bpm; temperature was 36.8? C; he- 
moglobin was 12.6 gm/100 ml; hematocrit was 3895; and 
white blood cell count was 10,500/cu mm. The size of the 
uterus corresponded to 26 weeks of pregnancy and the fetal 
heart rate was 140 bpm. Speculum examination revealed clear 
fluid discharging from the cervix; on examination, the fluid 
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Fig. 1. Placenta of extramembranous pregnancy. The mem- 
branes, which are retracted and thickened, are displaced from 
the edge of the placenta. 


had an alkaline pH and was positive for ferning. A diagnosis 
of premature rupture of the membranes was made and the 
patient was treated with bed rest. 

Despite the premature rupture of the membranes no uter- 
ine contractions had started and, in view of her good general 
condition and at her own request, the patient was discharged 
from the hospital after 8 days. She was readmitted 20 days 
later and at this time the fluid flowing from the vagina was 
bloody. On examination the size of the uterus corresponded 
to about 30 weeks of pregnancy and the fetal heart rate was 
150 bpm. The fetus was in a breech presentation. On 
speculum examination, fluid tinged with blood was seen ooz- 
ing from the cervix and on vaginal examination no placental 
tissue was felt in the fornices. At this point the possibility of an 
extramembranous pregnancy was considered. Five days later 
and 81 days after the membranes had ruptured, uterine con- 
tractions started. An intravenous ritodrine drip failed to pre- 
vent labor. Seven hours later the patient was delivered, by the 
Bracht method, of a baby weighing 1,520 grams; the Apgar 
score was | and the infant died a few minutes after birth. The 
baby was apparently normal except for clubfoot and signs of 
pressure on the face. The main findings at autopsy were pri- 
mary atelectasis of the lungs and bilateral clubfoot. 

The placenta was adherent to the uterus and had to be 
removed manually. It measured 19 by 13 by 2 cms, weighed 
330 gm, and resembled a circumvallate placenta. The fetal 
surface was only partially covered by membranes, which were 
retracted and measured 9 by 9 cm (Fig. 1). The umbilical cord 
was 50 cm long with only one artery. Microscopic examination 
of the placenta showed only slight inflammatory infiltration of 
the placental chorion. 

During the puerperium the patient was afebrile. She was 
discharged well 3 days later. 


lhere are two types of extramembranous preg- 
nancy: (1) In extra-amniotic pregnancy the amnion 
ruptures and retracts but the chorion remains intact. In 
this case there is no loss of amniotic fluid. (2) In ex- 
tramembranous, extrachorionic pregnancy both the 
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amnion and the chorion rupture. Amniotic fluid is dis- 
charged continuously intermittently in considerable 
quantity and the fetus lies freely in the uterine cavity in 
close proximity to the decidua. 

Subsequent to rupture of the membranes abortion or 
premature delivery usually occurs but in extramem- 
branous pregnancy the fetus, for unknown reasons, 
remains in the uterus for varying lengths of time, from 
25 to 140 days according to published reports.” 

The etiology of rupture of the membranes in ex- 
tramembranous pregnancy is, in the majority of cases, 
of traumatic origin. The trauma can be external, 
caused by a fall or a blow, or internal, as a result of 
coitus, uterine currettage, or attempts at abortion. 
Rupture of the membranes can also occur because of 
excessive distention in hydramnios or as a consequence 
of fetal movements in close proximity to the mem- 
branes in oligohydramnios.? 

Extramembranous pregnancy is rare. In 1912, Lim- 
bourg-Meyer collected 81 cases,” and thereafter there 
was no substantial increase in the number of reported 
cases. In the recent available literature we could locate 
only two, the last being several years ago.” * 

It is probable that there have been both unrecog- 
nized and unreported cases. In our opinion some in- 
stances of late abortion and premature delivery with a 
circumvallate placenta may have been extramembra- 
nous pregnancies. 

The condition should be suspected when the patent 
has a persistent loss of fluid which has been diagnosed 
as amniotic fluid by pH and a crystallization test or by 
lanugo hairs. The fluid is sometimes tinged with blood, 
which may be caused by injury to the decidua by the 
fetus. In rare instances the bleeding is heavy enough to 
warrant intervention. Infection, during or after deliv- 
ery, has never been recorded. This is probably due to 
the fact that the constant flow of amniotic fluid miti- 
gates against ascending infection. 

Although the majority of these infants were born 
alive, most of them died a short while after birth. 

The severe primary atelectasis in our case was the 
immediate cause of death and it seems reasonable to 
suppose that this was attributable to the abnormal in- 
trauterine environment. Specifically, the absence of 
surrounding amniotic fluid, which probably plays an 
important role in the respiratory adaptation of the 
fetus to extrauterine life, is a determining factor. 
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Primary tubal carcinoma in pregnancy 


JAY S. SCHINFELD, M.D. 
HERBERT G. WINSTON, M.D., F.A.C.O.G. 


Department of Gynecology and Obstetrics, Albert Einstein 
College of Medicine, Bronx, New York 


PRIMARY CARCINOMA of the fallopian tube accounts 
for only 0.1% to 0.5% of all gynecologic malignancies. 
The silent nature of the disease, its rarity, and its asso- 
ciation with infertility (approximately 40% of all pa- 
tients are nulliparous) makes the diagnosis in preg- 
nancy unlikely. A recent case appears to be only the 
third case of primary carcinoma reported in a term 
gestation. 


S. A., a 40-year-old, para 0-0-1-0 woman, presented at term 
in early labor on March 12, 1976. Her prenatal course was 
quite normal with an expected date of confinement of March 
14, 1976. She was first seen at the ninth week of gestation 
when complete pelvic and general physical examination was 
normal. Her only previous pregnancy was terminated elec- 
tively 16 years before at 6 weeks’ gestation. An amniocentesis 
performed at 16 weeks’ gestational age revealed a male fetus 
with no evidence of Down's syndrome or neural tube defects. 

On admission, pelvic examination revealed a frank breech 
presentation at the -3 station with a cervical dilatation of 2 to 3 
cm. The cervix was 3⁄4 cm thick, and clear amniotic fluid was 
noted in the vagina. Membranes had ruptured spontaneously 
2 hours prior to admission. X-ray pelvimetry revealed an ade- 
quate pelvis. The breech score was 4, and primary cesarean 
section was selected as the appropriate method of delivery. A 
male infant weighing 3,320 gm was delivered; Apgar scores 
were 9 and 10. Examination of the pelvis revealed a 4.5 by 3 
by 2.3 cm brown, relatively firm mass attached by a broad base 
to the fimbriated end of the left tube. This was excised with a 
portion of the fimbria. Small, flat nodules less than 4 mm in 
diameter were seen on each ovary and were initially consid- 
ered to be decidual. The remainder of the pelvic and abdomi- 
nal examination was negative. 

The initial pathology report was adenocarcinoma of the 
fallopian tube. After review with the gynecologic oncology 
group, total abdominal hysterectomy and bilateral salpingo- 
oophorectomy were performed along with a large wedge 
biopsy of omentum on the sixth postoperative day. The pa- 
tient made an uneventful recovery. She was started on a regi- 
men of chemotherapy, initially consisting of chlorambucil, 6 
to 12 mg per day for 21 days, but this was discontinued be- 
cause of nausea and emesis. She was placed on a regimen 
consisting of Cytoxan, 100 mg orally per day. The remainder 
of the metastatic workup including mammography was nega- 
tive and pelvic examination at 18 months after both proce- 
dures was also normal. 

On September 14, 1977 the patient was admitted for a 
"second-look" laparotomy. Preoperative workup was com- 
pletely within normal limits. She received the last dose of 
Cytoxan on September 13, 1977. On September 15, 1977 the 
abdomen was entered through a midline subumbilical incision 
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Fig. 1. Specimen from distal tube. (Hematoxylin and eosin. x 100.) 


and a complete intraperitoneal exploration was negative ex- 
cept for a 3 by 2 by 1 cm nodule located subperitoneally and 
tucked between the rectosigmoid and the left sidewall of the 
pelvis about the level of the bifurcation of the left common 
iliac vessels. An aortic node dissection, resection of the nodule 
of the left sidewall, and removal of the remaining omentum 
were accomplished. The only tumor identified by frozen sec- 
tion was in the left sidewall nodule. The postoperative course 
was completely normal and she was discharged on September 
21, 1977. 

Cytoxan was continued postoperatively on the advice of the 
chemotherapist who felt tumor response was adequate. Five 
thousand rads of external radiotherapy was delivered to the 
area of tumor recurrence marked by silver clips at laparot- 
omy. Cytoxan was temporarily discontinued in March and 
November of 1978 when the patient developed gross hema- 
turia. At cystoscopic biopsy, inflammatory granulomas consis- 
tent with Cytoxan-induced hemorrhagic cystitis were noted. 
No evidence of tumor was found and chemotherapy was 
changed to alkeran, 4 mg daily. 

Total abdominal ultrasonography and a pelvic comput- 
erized tomography scan performed in Decmeber, 1978, sug- 
gested a 3 cm, solid, soft tissue mass on the left pelvic sidewall. 


A bone scan and lymphangiogram revealed no evidence of 


metastases. A third laparotomy was performed on April 11, 
1979. The mass consisted of loops of bowel and adhesions that 
were lysed. Complete exploration of the peritoneal cavity, re- 
moval of all para-aortic and iliac nodes, and extensive irriga- 
tion cytologic tests revealed no evidence of recurrent disease. 
Chemotherapy was discontinued. 

The tumor was solidly cellular and composed of medullary 
or papillary patterns. Focal areas resembed endosalpingeal 
mucosa. The residual endosalpinx contained decidual reac- 
üon. There was abundant lymphatic permeation by the 
tumor. The pattern was consistent with moderately dif- 
ferentiated primary adenocarcinoma of the fallopian tube 


(Fig. 1). 


There have been only two other cases of tubal carci- 
noma in term pregnancies reported in the literature." ? 
Both were discovered at the time of incidental postpar- 
tum tuba! ligation. Local invasion was noted, and total 
abdominal hysterectomy and bilateral salpingo-oopho- 
rectomy were performed in each patient. Follow-up in 


these cases was limited but revealed no evidence of 


disease. 

Primary carcinoma of the Fallopian Tube remains an 
unusual entity and evaluation of the case reports and 
series published provides little help in determining 
treatment plans. There is no official classification for 
staging. Schiller and Silverberg? used depth of pene- 


tration of the tumor in determining the 5-year gross 
survival rate. In a series of 76 patients, there was a 91% 


survival rate with intramucosal involvement. 53% of 


tubal serosa was involved, and less than 25% 5-year 
survival if there was spread beyond the tube. Early 
diagnosis before spread or symptoms is important, but 
few diagnoses are made prior to laparotomy. Fifty per- 
cent of patients present with nonspecific abdominal 
pain, frequently crampy in nature. Vaginal bleeding or 
persistent discharge (“hydrops tubal profluens", ab- 
normal cytologic smear, or an adnexal mass may be 
present. The average age at diagnosis was 55. Post- 
menopausal pelvic inflammatory disease or bleeding 
may occur as the first diagnostic sign. 

Few series have been large enough to evaluate treat- 
ment regimens. A primary surgical approach by total 
abdominal hysterectomy and bilateral salpingo-oopho- 
rectomy remains routine but treatment with either 
radiocolloid gold or phosphorus or external beam 
therapy should be considered. Chemotherapy is rela- 
tively nonspecific with progestins, 5-fluorouracil, Cy- 
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toxan, or Alkeran. Our patient had Stage IIA disease 
with recurrence while receiving Cytoxan. A repeat 
bladder biopsy and further chemotherapy are planned. 
Her initial response to drug therapy and the fortuitous 
discovery of the tumor at the time of cesarean section 
holds some promise for prolonged remission or cure. 
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Carcinoma of the cervix: A diagnostic 
problem 


HORA PRAPHAT, M.D. 
EUGENE H. RUFFOLO, M.D. 
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ALAN V. RICHMAN, M.D. 
DENIS CAVANAGH, M.D.* 


Division of Gynecologic Oncology, the Department of Obstetrics 
and Gynecology, and the Department of Pathology, University 
of South Florida College of Medicine, Tampa, Florida 


THE VAST MAJORITY of malignant epithelial neo- 
plasms of the cervix used to be squamous cell carci- 
noma (94%), but recent analyses of large series of cer- 
vical cancers suggest that only 75% to 77% are of the 
squamous cell type. Invasive squamous cell carcinoma 
can be confused with some benign conditions such as 
squamous metaplasia with extensive endocervical gland 
involvement, a pseudodecidual reaction, squamous 
papilloma, condyloma accuminatum, and pseudoepi- 
theliomatous hyperplasia.' In some instances, invasive 
squamous cell carcinoma with spindle-shaped features 
resembling a sarcoma can present a problem in diag- 
nosis and management. Ancillary techniques such as 
reticulin stains, to demonstrate the epithelial nature of 
the spindle-shaped cell (reticulin fibers encircle nests of 
cells rather than individual cells), or electron micros- 
copy may be necessary. 
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A 25-year-old, white, nulligravid woman came to the emer- 
gency room at Tampa General Hospital in September, 1978, 
with complaints of vaginal bleeding of 5 days’ duration and 
occasional postcoital bleeding. Her last menstrual period was 
normal. She experienced menarche at age 17 years and her 
menses had been regular. The past medical history and family 
history were negative. Physical examination revealed a well- 
developed, well-nourished woman in no acute distress. Blood 
pressure was 95/70 mm Hg, and weight was 115 pounds. The 
pelvic examination revealed normal external genitalia. The 
vagina was well supported. The cervix was firm. A friable 
lesion involved the posterior lip of the cervix. The uterus was 
normal in size. The parametria were soft, and the adnexa 
were normal. Rectovaginal examination confirmed these 
findings. A punch biopsy was performed and a histopatho- 
logic diagnosis of sarcoma of the cervix was made, although 
poorly differentiated spindle cell squamous carcinoma could 
not be ruled out (Fig. 1). The patient was admitted to the 
hospital for pretreatment investigations. The chest x-ray film, 
intravenous pyelogram, and barium enema were all within 
normal limits, as were a complete blood count, serum elec- 
trolyte level, and urinalysis. Because the diagnosis of sarcoma 
of the cervix was considered, the patient was given a 3-day 
course of preoperative chemotherapy with vincristine, 2 mg 
intravenously on the first day, cyclophosphamide, 300 mg in- 
travenously, and actinomycin D, 0.5 mg intravenously, on the 
first, second, and third days. On the fourth day the patient 
was taken to the operating room. The entire abdomen was 
explored and no evidence of spread beyond the cervix was 
found. Palpable para-aortic lymph nodes were removed and 
frozen sections were obtained at the time of operation. These 
were reported as negative for metastatic tumor. A radical hys- 
terectomy with bilateral pelvic lymphadenectomy was per- 
formed. The preliminary histopathologic diagnosis on the 
radical hysterectomy specimen was cervical stromal sarcoma, 
homologous type (Fig. 2). 

All the pelvic lymph nodes were negative for malignancy. 
Electron microscopic study was performed in an effort to as- 
certain whether the spindle cells seen in the cervix were of 
mesodermal or epithelial origin. 

The postoperative course was uneventful and the patient 
was discharged from the hospital on the tenth postoperative 
day. It was planned to readmit her for further chemotherapy 
with VAC on a monthly basis over the next 12 months. How- 
ever, electron microscopic study revealed that the tumor was 
epithelial in origin (Fig. 3), and the final diagnosis was 
changed to squamous cell carcinoma of the cervix of the 
spindle cell type. The planned chemotherapy was cancelled 
following the receipt of the final diagnosis. 


Invasive squamous carcinoma of the cervix is not a 
rare disease in patients in the third and fourth decades 
of life. When the histopathologic diagnosis is in doubt, 
further investigation is mandatory. Seeking a second 
opinion from an experienced gynecologic pathologist is 
advisable so that the patient will receive the optimal 
therapy without unnecessary complications. The treat- 
ment for sarcoma of the cervix is maximum operation 
with chemotherapy and possibly radiation therapy,” 
whereas a combination of radical hysterectomy and 
bilateral pelvic lymphadenectomy is the treatment of 
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Fig. 1. Biopsy of cervix. Undifferentiated malignant spindle cells occupy the cervical stroma and abut 
against benign endocervical mucosa. (Hematoxylin and eosin. Original magnification x 250.) 





Fig. 2. Hysterectomy specimen. Malignant spindle cells with eosinophilic cytoplasm suggesting rhab- 
domyoblasts or spindling squamous cells. (Hematoxylin and eosin. Original magnification x 625.) 
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Fig. 3. Hysterectomy specimen. On electron microscopy the cytoplasm of the cells shows a well- 
developed system of endoplasmic reticulin with cisternae. Polyribosomes are also present. Numerous 
membrane-limited vesicles as well as primary lysosomes are noted. The most important cytoplasmic 
ultrastructural feature is the presence of tight junctions confirming the epithelial derivation of this 
tumor. Numerous spindle cells are noted with the above characteristics. There is no suggestion of a 
mesenchymal component. 


choice for Stage IB squamous carcinoma of the cervix 
in young patients. When diagnostic problems oc- 
cur, electron microscopic study of the tissue is rec- 
ommended. 
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Labor following previous cesarean section 


To the Editors: 

J am concerned by the article by Saldana and associ- 
ates (AM. J. OBSTET. GYNECOL. 135: 555, 1979.) My con- 
cern involves their advocating their protocol for man- 
agement of the patient with previous cesarean section. 

It is clear to any thinking reader of recent obstetrics 
literature that their approach to the patient with previ- 
ous cesarean section is possible and safe under the 
proper circumstances. The fact of the matter is that the 
majority of births in this country do not occur in hospi- 
tals which can provide the type of care that they out- 
line. Although I am not against the upgrading of 
obstetric care throughout the country, it is quite un- 
likely that all patients with previous cesarean section 
should be referred to tertiary centers. In fact, I feel 
this will result in a poorer standard of care for these 
patients. 

It is not logistically or economically feasible to pro- 
vide the standard of care which they espouse for every 
obstetrics patient. It appears that only in a teaching 
center can this standard be reached. I even have doubts 
as to whether it is desirable in a teaching center. Were I 
to allow a patient of mine to labor following cesarean 
section, I would wish an anesthesiologist to be available 
to the obstetrics unit on a 24-hour basis immediately. I 
would also insist. that the anesthesiologist present be 
completely and totally available to my patient and not 
involve himself in the care of other patients. Merely 
having anesthesia coverage within the labor and deliv- 
ery suite would not be enough. 

The chance of uterine rupture is admittedly quite 
small when a woman labors following cesarean section. 
The consequences, however, are grave if immediate 
surgical intervention does not occur. It appears that 
"immediate" means just that. Even in a busy obstetrics 
service with anesthesia coverage, the anesthesiologist 
may be temporarily involved, in the care of another 
patient and be unavailable for a period of time to the 
patient laboring following cesarean section. It is only in 
a teaching center where the availability of additional 
anesthesia personnel and operating room personnel 
can be achieved. 

In summary I feel that the best care for my obstetric 
patients does not include labor following cesarean 
section. 

Albert J. Lantinen, M.D., F.A.C.O.G. 
Obstetrics and Gynecology | 
Glen Cove, Maine 04846 
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Reply to Dr. Lantinen 


To the Editors: 
. We thank Dr. Lantinen for taking time from his busy 


practice to review and comment upon our article. We 


all agree that expectant management can be safely uti- 
lized in patients with previous cesarean section. We dis- 
agree on two points. First, we do not believe that sep- 
aration of a low cervical transverse cesarean section 
scar is necessarily catastrophic. Our experience has 
now been extended by an additional 350 women un- 
dergoing expectant management after previous cesar- 
ean section. Therefore, in.a series exceeding 500 wom- 
enr, not a single catastrophe (i.e., materna] or perinatal 
death) has occurred and the vaginal birth rate now ex- 
ceeds 50%. The critical question is, what level of ma- 
ternal and perinatal risk is entailed by routine elective 
repeat cesarean section versus vaginal birth. Elective 
repeat cesarean section carries dangers of fetal and ma- 
ternal morbidity and death of its own (e.g., iatrogenic 
RDS, thromboembolism, and puerperal sepsis). The . 
incidence of cesarean scar dehiscence during labor 
stands below 1/1,000 in our expanded series, without 
fetomaternal Jeopardy. 

"The issue is hospital size, and available medical re- 
sources are important. Assuming that the annual cen- 
sus for the safe operation of a level II community hos- 
pital is 2,500 deliveries, that hospital should easily 
support our plan of management. We are unaware of 
any community or teaching hospital where an anes- 
thesiologist is held exclusively responsible for one 
obstetric complication. This implies that individual 
anesthesiologists should be assigned for the multiple 
unexpected conditions that may require emergency 
management (e.g., prolapsed cord, placenta previa, 
and fetal distress). 

Our opinion remains that all otherwise normal pa- 
tients with previous low transverse cesarean section 
should receive a trial of labor with the safeguards 


scated ir our article. Briefly, these include 24-hour 


blood banking, in-house obstetric anesthesiology, elec- 
tronic fetal monitoring, and strict adherence to the 
normal labor curve. The health care system should be 
designed to best meet the needs of the patient and not 
to sátisfy medical dogma. 

Luis R. Saldana, M.D. 
Maternal-Fetal Medicine 
The University of Texas 
Health Science Center: at Houston 
P. O. B. 20708 
Houston, Texas 77030 | 
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A650 as indicator of fetal maturity 


To the Editors: 

As indicated by Dr. Copeland (Am. J. OBSTET. 
GYNECOL. 135:1048, 1979), the measurement of am- 
niotic fluid optical density at 650 nm has significant 
advantages over other tests of fetal maturity. It is sim- 
pler and more rapid to perform than the lecithin/ 
sphingomyelin (L/S) ratio and has a more quantifiable 
endpoint than the foam stability (“shake”) test. A few 
points in the presentation bear commentary. 

It is unclear from the text why the concurrent series 
shown in Table III was hmited to 66, rather than all 
118 patients who were delivered within 72 hours of 
amniocentesis. It would be useful to know if the com- 
bination of a low L/S ratio and a low A650 value 
enhanced the predictability of respiratory distress syn- 
drome (RDS). A table plotting all four possible combi- 
nations of A650 and L/S ratio against the incidence of 
RDS for all 118 patients would be most helpful. 

Another point relates to the patient with Rh sen- 
sitization, a mature absorbance value, and RDS. Did the 
fluid in this patient also have peaks at 410 and 630 nm, 
suggesting the presence of methemalbumin,! ‘and 
could the latter have been confused with the absor- 
bance at 650 nm? 

A final and crucial question concerns the Anil ap- 
plication of the author’s findings. Is the absorbance of 
light by clear amniotic fluid at 650 nm generated ex- 
clusively by fetal pulmonary phospholipids, or is it 
merely a coincidental developmental event reflecting 
fetal maturation? If the latter is the case, would it not 
be wise to use the A650 exclusively as a supplement to 
tests specific for surfactant components?? 

l David A. Sacks, M.D. 
Division of Maternal-Fetal Medicine 
Kaiser Foundation Hospital 
9400 East Rosecrans Avenue 
Bellflower, California 90706 
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Reply to Dr. Sacks 


To the Editors: 

We are initially pleased with Dr. Sacks' agreement on 
the benefits of the A650 determination. His first ques- 
tion dealt with the discrepancy in group numbers of 
our concurrent series. Our initial intent of this research 
was just to evaluate the predictability of the A650 test 
for pulmonary maturity. During the study, we felt it 
important to compare these results with the traditional 
L/S ratio determination. We chose the determinations 
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performed in the final two months of the study to cor- 
relate with the perinatal outcome and compare with 
previously published reports of the predictability of the 
L/S ratio. In retrospect, it would have been more ap- 
propriate to include all of the 118 patients in both 
categories. Unfortunately, this study was completed 2 


_ years ago, and specific data are unavailable at this time 


in order to review these results. As far as enhancing 
predictability of RDS with both determinations, we 
have not found this to be beneficial for immaturity de- 
terminations. 

We have had the opportunity to review the scan of 
the severely Rh-sensitized patient mentioned as having 
the only false mature value. The fluid was not grossly 
bloody at amniocentesis. There was a minimal increase 
at 410 nm, but a distinct peak at 450 nm. No increase 
was seen at 630 nm; therefore, the possibility of labora- 
tory error is discounted. This does present an interest- 
ing facet of measurement inaccuracy, and we will plan 
on continued vigilance in our determinations. 

In reply to his final question, we frankly do nct 
know exactly what is being measured by spectro- 
photometric absorbance. With the correlation regard- 
ing the L/S ratio, the A650 must measure phos- 
pholipids to some extent, but not entirely, as there are 
some discrepancies. 'This determination was originally 
designed by Sbarra in àn effort to obviate many of the 
technical and technologic pr oblems with the more 
sophisticated tests for amniotic fluid phospholipids. We 
concurred with his findings concerning the close rela- 
tionship between the A650 and the L/S ratio. In the 
present series, we feel that we have shown this deter- 
mination to be highly predictive of fetal pulmonary 
maturity. From this, we are hopeful that this test may 
be employed to offer information at times and in places 
which heretofore have been unable to perform amni- 
otic fluid analysis for maturity evaluations. Academi- 
cally, it would be interesting to know exactly what is 
being measured by the absorbance and this may dem- 
onstrate the need for further investigation. At the 
present time, we feel comfortable in the reliability of 
this determination despite the uncertainty concerning 
the measured components. | 

William E. Copeland, Jr., M.D. 


Department of Obstetrics and Gynecology 


N645 University Hosjntal 
410 West 10th Avenue 
Columbus, Ohio 43210 


Relationship between cord vein normeperidine 
and time 


To the Editors: 

We previously reported that there was no relation- 
ship between cord vein plasma levels of normeperidine 
and time following maternal meperidine adminis- 
tration.! In that report, our data supported this con- 
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Fig. 1. Cord vein levels of normeperidine at various delivery 
umes following maternal meperidine administration. 


clusion even though maternal plasma levels of nor- 
meperidine were shown to increase with time.? Now, 
however, after mcreasing the sample size and improv- 
ing our analytical technique,* 4 we have found that a 
linear relationship does exist between cord vein nor- 
meperidine levels and time (Fig. 1). The coefficient of 
correlation (r — 0.67) is significant at p « 0.01 despite 
the fact that there 1s considerable variation in the ability 
of the various maternal-fetal units to metabolize me- 
peridine or to clear normeperidine. Thus, these data 
suggest that the longer an infant is in utero following 
maternal meperidine administration, the greater his 
exposure to normeperidine. This is in agreement with 
the neonatal urine data and maternal plasma data re- 
ported earlier." ? | 
Betty R. Kuhnert, Ph.D. 
Paul M. Kuhnert, Ph.D. 
Department of Obstetrics and Gynecology 
Cleveland Metropolitan General Hospital 
3395 Scranion Road 
Cleveland, Ohio 44109 


Daniel R. Knapp, Ph.D. 


Department of Pharmacology 
Medical University of South Carolina 
80 Barre Street 

Charleston, South Carolina 29401 
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Serum angiotension-converting enzyme activity 
during normal pregnancy 


To the Editors: 

We read with interest the article by Parente and as- 
sociates! and would like to confirm the conclusions, 
drawn by the authors, that angiotension-converting en- 
zyme activity (ACE) does not change during different 
siages of pregnancy. Not only does it remain un- 
changed in groups of patients in different trimesters, 
as the authors stated, but also it is constant in the same 
individual as we have determined. 

During a follow-up of 4 months in a group of 13 
healthy pregnant women, ACE was determined at the 
following three phases of pregnancy: 20 to 22, 30 to 32, 
and 38 to 40 weeks of gestation. Enzyme activity was 
measured by a new fluorimetric method, developed by 
Carmel and associates.? The results of this biochemical 
study were compared to those found in a group of 80 
normal subjects—40 men and 40 women, aged 20 to 
70. The mean ACE value in the group of the pregnant 
women was not significantly different from that of the 
normal subjects, and there was no change in the en- 
zyme level during pregnancy. 

Shlomo Dux, M.D. 
_ Joseph B. Rosenfeld, M.D. 
Department of Internal Medicine C 
Beilinson Medical Center 
Fetach Tikva, Israel 
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Failure of penicillin to eradicate group B 
streptococcal colonization in the pregnant 
woman: Correction of error 


To the Editors: E 

In the December 15; 1979, issue of the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY, in our ar- 
ticle, “Failure of penicillin to eradicate group B strep- 
tococcal colonization in the pregnant women,” we 
noted an error on page 1064. The first sentence of 


the paragraph with the heading “Control population” 
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should read: “Twelve of 19 women who were colonized 
in the third trimester and who received no antibiotic 
therapy were culture positive at the time of delivery.” 
The data in Table II are correct. | 

Susan E. Gardner, M.D. 

Martha Y ow, M.D. 

Pediatric Infectious Disease Section 
Department of Pediatrics 
Baylor College of Medicine 
Houston, Texas 77030 


A possible maneuver of infant at cesarean 
section 


To the Editors: 

Preventive medicine is surely.the greatest aspect of 
science. This holds especially true in the practice of 
obstetrics, for both expectant mother and infant. In 
obviating possible trauma to tlie patient and especially 
the infant, cesarean section is employed more often in 
recent times, e.g., in the case of midpelvic dispropor- 
tion with failure of cervical dilatation and descent of 
the vertex with an adequate trial of labor. Under these 
circumstances and with the head possibly very tightly 
compressed within the midpelvis, a maneuver has been 
very successfully employed for dislodging the head 
upward into the pelvic inlet and consequently facilitat- 
ing its deliverv. With the lower uterine segment opened 
transversely, this is accomiplished by placing the opera- 
tor's index fingers curved over each shoulder of the 
fetus and exerting steady, firm traction. This releases 
the head sufficiently to allow delivery without undue 
pressure from the delivering hand. This step can be 
carried out far more quickly and conveniently than via 


the vaginal route, with less pressure on the fetal head. 


and with gratifying results. 

Romuló C. Valdez, M.D., F.A.C.A. 
Maple Street 
Randolph, Vermont 05060 


Herpes simplex encephalitis in pregnancy 


To the Editors: l 

‘In the recent article by Dr. Robert L. King (Am. J. 
OBSTET GYNECOL 135:1114, 1979) an alleged case of 
herpes simplex encephalitis i in pregnancy was reported 
but Dr. King completely failed to document that this 
case of encephalitis was caused by herpes simplex 
virus. Viral cultures were admitted to be negative, 
there was no serologic evidence that herpes simplex 
infection occurred, and there was no clinical descrip- 
tion of skin lesions of the face, vulva, or any other part 
of the body caused by herpes simplex virus. 

Since there are many causes of viral encephalitis, it is 
inappropriate to assume that this case was caused by 
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herpes simplex virus. It is very disturbing to note that 

this patient was counseled about the effects of herpes 

simplex virus on her fetus without evidence that herpes 

simplex virus was the etiologic agent. 

james H. Harger, M.D. 

Department of Obstetrics and 
Gynecology 

University of Pittsburgh School 
of Medicine 

Forbes Avenue and Halket Street 

Pittsburgh, Pennsylvania 15213 


Reply to Dr. Harger 
To the Editors: 

Dr. Harger’s statements concerning the documenta- 
tion of herpes etiology in this case of encephalitis are all 
correct. As stated in the article, attempts were made to 
document the presence of the herpesvirus, but this can 
be very difficult to do. In this case, the attending inter- 
nist, neurologist, and neurosurgeon were convinced 
that the patient had encephalitis. Beeson and McDer- 
mott’s Textbook of Medicine (ed. 14, Philadelphia, 1975, 
W. B. Saunders Co., pp. 691-693) stated that at thai 
time the only method of certain diagnosis was a cere- 
bral biopsy, and the patient’s clinical condition, of 
course, did not merit this procedure: 

Dr. Richard Baringer also stated in the above refer- 
ence that cultures of herpesvirus from cerebrolspinal 
fluid and complement-fixation tests can be negative in 
those patients who survive. He also stated in the refer- 
ence that most adult encephalitis is probably due to 
herpes simplex virus and usually occurs in previously 
normal adults with no history of herpetic skin lesions. 
In his treatise, the other conditions which he states 
must be differentiated from herpes encephalitis were 
obviously not present. Based on this evidence, those of 
us who were involved in this patient’s case felt that the 
most probable clinical diagnosis was herpes encepi 
alitis. 

Dr. Terry Hayashi, Chairman of the Dena tment of 
Obstetrics and Gynecology of the University of Pitts- 
burgh School of Medicine, was consulted. He stated 
that he had no experience with this type of case but 
agreed that with the evidence we hàd we were probably 
dealing with herpes encephalitis. When it was evident 
that the patient would survive, it then became neces- 
sary to counsel her regarding the possible effects of this 
virus on her fetus. It was Dr. Hayashi’s advice that we 
followed in counseling the patient. 

Robert L. King, M.D. 
Department of Obstetrics and 

Gynecology | 
North Hills Passavant Hospital 
Pittsburgh, Pennsylvania 15237 
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The Department of Obstetrics and 
Gynecology at the University of 
Michigan School of Medicine in Ann 
Arbor is undergoing a major 
rebuilding program and is seeking ap- 
plicants who have an M.D. degree, 
postdoctoral training, and Board 
qualification or certification in Mater- 
nal/Fetal Medicine, Gynecologic On- 
cology and Endocrinology. Positions 
at any academic level will be con- 
sidered. Send curriculum vitae, brief 
summary of present and future 
research, and names and addresses of 
three references to Alan E. Beer, M.D., 
Professor and Chairman of the 
Department of Obstetrics and 
Gynecology. Women's Hospital, Uni- 
versity of Michigan Medical School, 
Ann Arbor, Michigan 48109. The 
University of Michigan is a non- 
discriminatory, affirmative action 
employer. 





OBSTETRICIAN- 
GYNECOLOGIST 


Multi-specialty group practice 
associated with teaching 
hospital of the University 

Of Rochester. 
Additional Obstetrician needed 
due to 
increased patient demand. 
Combined fee for 
service-prepaid population. 
Opportunity for teaching 
and continuing education. 
Write or call 
Neil W. Garroway, M.D., 
Medical Director, 

905 Culver Road, 
Rochester, N.Y., 14609, 
area code 716-482-4300. 












Flagyl metronidazole) 250 me. 


Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, cervicitis, or 
cervical erosion. T. vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture, 
or one in whom no culture has been attempted. is an individual 
one. In any event, the consort should be treated with Flagyl in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 
It is not known whether this can be injurious to the newborn. 
If used during lactation, an alternative method of feeding may 
be elected. 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 
lifetime feeding of the drug. All these effects are statistically 
significant. 

In two long-term toxicity studies in the rat there was a 
Statistically significant increase in the incidence of various neo- 
plasms, particularly mammary tumors, among female rats on 
metronidazole over that noted in the control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative. 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagy! 
(metronidazole) use: total and differential leukocyte counts are 
recommended before and after treatment with the drug, especially 
if a second course is necessary. Flagyl may interfere with certain 
chemical analyses for SGOT. Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps. nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagy! promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping. constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional re- 
versible moderate leukopenia, dizziness, vertigo, incoordination. 
ataxia, convulsive seizures, peripheral neuropathy. fleeting joint 
pains, confusion, irritability, depression, weakness. insomnia. 
mild erythematous eruptions. urticaria, flushing, nasal congestion, 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis. 
a sense of pelvic pressure, dyspareunia, fever, polyuria, incon- 
tinence, decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea. vomiting, 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings. 


SEAR Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


941-R2 
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His trichomoniasis can 
make her therapy useless 


unless they both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy—probably will become 
reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 





The only systemic trichomonacide—In the female, tichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagyl is the only trichomonacide that is effective in both 
men and women. And Flagylis the only available agent of its kind. 


The only effective trichomonacide for couples 
9 250-mg. tablets 


F lagy (metronidazole) 


Please see adjacent page for brief summary of prescribing information 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Address medical inquiries ta. 
G.D.Searle & Co 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 











-Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictability 


PERI. “COLACE combines the EN 
laxdtive and: effective. stool softener 
so Often needed when bowel. motility 
is depressed. PERI-COLACE acts gently 
to induce ‘peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE -is piedictáblés- gentle 


evacuation usually. occurs. within 8 to 


12 hours. It is useful in obstetrical 
patients; as well as in. geriatrics, pre- 
arid postoperative patients, the: con- 
valescent, in patients with medication- 


related suppression. of bowel motility 


and children. 






"PERLCOLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


ERIGOLAGE 


casanthranól and didcty! sodium sulfosuccihate 


Gentle laxative plus stool softener 


- Meaden 
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A breakdown 
in communications. 


The teenage years are a time of upheaval, a time of 
physical and emotional transition when sensitive, 
knowledgeable guidance is needed and yet the yearn- 
ing for independence of thought and action is at its 
strongest. Likewise, adolescence is traditionally a time 
when communications with adults are, generally, dif- 
ficult at best. 

Todays prevalent teenage sexual activity, without 
apparent regard for consequences, is stark evidence of 
broad-scale breakdowns in communication. Somehow, 
for whatever reasons, the message is simply not getting 
across. Why else would an estimated one million teen- 
agers become pregnant in 1978?! Why else would 70% 
of sexually active teenage women not use contra- 
ceptives routinely? and, in many cases, “think that they 
couldnt become pregnant"? Why, very simply, is there 
so much sexual activity and yet so little knowledge about 
contraception, pregnancy, and sexual responsibility? 

The reasons, no doubt, are many and varied. Still, this 
ominous trend must be reversed. Today, the doctors 
office seems a likely place to begin. For here, knowl- 
edgeable counseling, coupled with compassion and 
reassurance, can make a meaningful impact on the 
teenage patient. 

When contraception is indicated, the selection of 
a sub-50 mcg oral contraceptive, like Brevicon, may be 
a sound choice for many vounger patients. Brevicon 
offers a rate of efficacy comparable to higher dose 
formulations and a well-accepted rate of menstrual 
irregularities. (Cycle incidence of breakthrough bleed- 
ing and amenorrhea is 5.1% and 1.096, respectively. 
Dropout rate due to menstrual irregularities is only 
3.4% during the critical first three cycles.)* 

There are no easy answers. A contraceptive wont halt 
the teenage pregnancy epidemic by itself. Along with 
improved communication, however, it can play an 
important role. 


Tablets 
Ll e i 

Brevicon = 
Nettie aa 0.5 mg má 
with ethiny ea | 
estradiol 0.035 mg) -— 1 
SYNTEX 
1 SYNTEX FP, INC 
A sign of HUMACAO, PR. 00661 
the times. © Syntex (FP) Inc., 1979. 


1. National Center for Health Statistics 

2. Zelnick, M and Kantner, JF: Family Planning Perspectives 
9(2), 1977 

3. Shah, F, Zelnick, M and Kantner, JF: Family Planning 
Perspectives 7(1), 1975 


*Based on clinical trials with 1168 patients in 16,345 cvcles. 


Note: Serious as well as minor side effects have 
been reported following the use of all oral 
contraceptives. These include thromboembolic 
disease. Please see summary of prescribing 
information on second following page. 








| IE o a 
.. Brevicon' 21-Day taviets 
(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) 
Brevicon 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


ICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
fate for medical reasons. as observed in the clinical trials conducted with 
:VICON, appears to be somewhat higher than observed with higher dose 
Wbination products. The dropout rate due to menstrual disorders and ir- 
Jlarities was also somewhat higher, dropouts being equally split between 
istrual disorders and irregularities and other medical reasons attributable 
he drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C s. 
jies have shown a positive association between the dose of estrogens in 
-S and the risk of thromboembolism. For this reason, it is prudent and in 
ding with good principles of therapeutics to minimize exposure to estro- 
. The O.C. product prescribed for any given patient should be that product 
zh contains the least amount of estrogen that is compatible with an ac- 
‘able pregnancy rate and patient acceptance. It is recommended that new 
iptors of O.C.s should be started on preparations containing 0.05 mg or 
of estrogen. 
(TRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
p vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
ormal genital bleeding. 5. 0.C.s should not be used by women who have or 
? had any of the following conditions: a. Cerebral vascular or coronary ar- 
disease. b. Known or suspected carcinoma of the breast. c. Known or 
rected estrogen dependent neoplasia. d. Benign or malignant liver tumor 
zh developed during the use of oral contraceptives or other estrogen con- 
ing products. 


ARNINGS: Cigarette smoking increases the risk of serious car- 
ovascular side effects from 0.C. use. This risk increases with age and 
th heavy smoking (15 or more cigarettes per day) and is quite 
arked in women over 35 years of age. Women who use 0.C.s should 
Strongly advised not to smoke. 


e use of O.C.s is associated with increased risk of several serious condi- 
ns including thromboembolism, stroke, myocardial infarction, liver 
mor. gall bladder disease, visual disturbances, fetal abnormalities. and 
pertension. Practitioners prescribing O.C.s should be familiar with the 
lowing information relating to these risks 


hromboembolic Disorders and Other Vascular Problems: An increased 
0f thromboembolic and thrombotic disease associated with the use of 
.S is well established. One British study demonstrated an increased rela- 
risk for fatal venous thromboembolism: two British and three American 
ies demonstrated an increased relative risk for non-fatal venous throm- 
nbolism. These studies estimate that users of O.C.s are 4 to 11 times 
e likely than nonusers to develop these diseases without evident cause. 
EBROVASCULAR DISORDERS. Two American studies demonstrated an 
ased relative risk for stroke, which had not been shown in prior British 
ies. In a collaborative American study of cerebrovascular disorders in 
ien with and without predisposing causes, it was estimated that the rela- 
risk of hemorrhagic stroke was 2 0 times greater in users than nonusers 
the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
in nonusers. A British long-term, follow-up study reported in 1976 a 
ly significant association between O.C. use and stroke. Another British 
-term, follow-up study had suggested such an association in 1974, but 
lumber of cases was too small to estimate the risk. MYOCARDIAL IN- 
?TION. An increased relative risk of myocardial infarction associated with 
ise of O.C.s has been reported, confirming a previously suspected asso- 
jn. One study conducted in the United Kingdom found, as expected, that 
jreater the number of underlying risk factors for coronary artery disease 
irette smoking, hypertension. hypercholesterolemia, obesity, diabetes, 
iry of preeclamptic toxemia) the higher the risk of developing myocardial 
ction, regardless of whether the patient was an O.C. user or not. O C.s. 
wer, were found to be an additional risk factor. In terms of relative risk, it 
been estimated that O.C. users who do not smoke (smoking is consid- 
a major predisposing condition to myocardial infarction) are about twice 
«ely to have a fatal myocardial infarction as nonusers who do not smoke. 
users who are also smokers have about a 5-fold increased risk of fatal 
ction compared to users who do not smoke. and about a 10- to 12-fold 
ased risk compared to nonusers who do not smoke. Furthermore. the 
ber of cigarettes smoked is also an important factor. In determining the 
irtance of these relative risks, however, the baseline rates for various age 
ps must be given serious consideration. (The estimates are based on 
ih vital statistics which show acute myocardial infarction death rates 2- to 
tes less than in the U.S. for women in these age groups; consequently, 
il U.S. death rates could be higher.) The importance of other predispos- 
‘onditions mentioned above in determining relative and absolute risks 
10t been quantified; other synergistic actions may exist. RISK OF DOSE. 
analysis of data derived from several national adverse reaction reporting 
(ms, British investigators concluded that the risk of thromboembolism 
ding coronary thrombosis is directly related to the dose of estrogen used 
.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
ited with a higher risk of thromboembolism than those containing 0.05- 
mg of estrogen. Their analysis did suggest, however, that the quantity 
trogen may not be the sole factor involved. This finding has been sup- 
'd by a study in the United States. Careful epidemiological studies to de- 
ne the degree of thromboembolic risk associated with progestogen-only 
s have not been performed. Cases of thromboembolic disease have been 
"ted in women using these products, and they should not be presumed to 
ee of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
DISEASE. A large British prospective study estimated the mortality rate 
00.000 women per year from diseases of the circulatory system for 
; and nonusers of 0.C.s according to age, smoking habits, and duration 
ie. The overall excess death rate annually from circulatory diseases for 
users was estimated to be 20 per 100.000 (ages 15-34 — 5/100.000; 
35-44 — 33/100.000; ages 45-49 —140/100.000). The risk is concen- 
1 in older women. in those with a long duration of use, and in cigarette 
‘ers, and may persist after discontinuation of O.C. use. It was not possi- 
however, to examine the interrelationships of age, smoking, and dura- 
df use, nor to compare the effects of continuous vs. intermittent use. 
ugh the study showed a 10-fold increase in death due to circulatory dis- 
i in users for 5 or more years, all of these deaths occurred in women 35 
Jer. Until larger numbers of women under 35 with continuous use for 5 
ore years are available, it is not possible to assess the magnitude of the 
ve risk for this younger age group. The available data from a variety of 
‘es have been analyzed to estimate the risk of death associated with vari- 
nethods of contraception. The estimates of risk of death for each method 
de the combined risk of the poeta v method (e.g., thromboem- 
and thrombotic disease in the case of O.C.s) plus the risk attributable to 
lancy or abortion in the event of method failure. This latter risk varies 
the effectiveness of the contraceptive method. The findings of this 
Sis are shown in Table 1 below. The study concluded that the mortality 
ciated with all methods of birth control is low and below that of 
dirth, with the exception of 0.C.s in women over 40 who smoke. (The 
given for pill only/smokers for each age group are for smokers as a 
. For "heavy" smokers (more than 15 cigarettes a day). the rates given 
| be about double; for "light" smokers (less than 15 cigarettes a day), 
{50 percent.) The lowest mortality is associated with the condom or dia- 
jm backed up by early abortion. The study also concluded that O C. 
i who smoke. especially those over the age of 30, have a greater mortal- 
ik than O.C. users who do not smoke. 
E 1. The annual number of deaths associated with control of fertility and 
trol per 100,000 nonsterile women by regimen of control and age of 
ən are: 











15-19 20-24 25-29 30-34 35-39 40-44 


iethod A6. 6.1 74 13.9 208 22.6 
tion only 1:2 1.6 1.8 1.7 1.9 1.2 
nly —nonsmokers 1.3 1.4 1.4 22 45 A 
nly —smokers 1:5 1.6 1.6 10.8 13.4 58.9 
only 0.9 1.0 1.2 1.4 2.0 1.9 
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The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and. for myocardial infarction. 
is further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smo ing. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of O. C s: 
TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of O C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


A — Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
Suspected. the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible. O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use ot 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual. partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
0f either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix. vagina. uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time O.C.s were 
first given, ag er ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestogen-only O.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study. how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with 0.C.s, a greater risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of Rd after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding. appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman s 
risk of hepatocellular adenoma. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the Tm and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may Savon abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s. 
in papay In one case-control study it was estimated that there was a 
4.7-told increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study. cardiovascular defects in 
children born to women who received female hormones, including O.C.s, 
during ay pesg occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from weil controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing O.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the ap a regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
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mendation. The administration of progestogen-only or progestogen-estrogen 
combinations to induce withdrawal bleedin should on used as a test of 


pregnancy. 6. Gail Bladder Disease: Studies report an increased risk of gall 
bladder disease in users of O.C.s or estrogens. In one Study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tol- 
erance has been observed in a significant percentage of patients on O C. s 
For this reason. prediabetic and diabetic patients should be carefully ob- 
Served while receiving O.C.s. An increase in triglycerides and total phos- 
pholipids has been observed in patients receiving O C.s. The clinical signifi- 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with O.C. use. In some women. hyperten- 
Sion may occur within a few months of beginning O.C. use In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however. with longer exposure, and in the fifth year of use is 
two and a half to three times the reported prevalence in the first year Age is 
also strongly correlated with the development of hypertension in O.C. users 

Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its consequences, or a history 
of excessive weight gain or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the "normal" range. the clinical implications of elevations 

should not be ignored and close surveillance is indicated, particularly for 

women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding lrregularities: 

Breakthrough bleeding. spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded. time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity. 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
Cary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 

irregularities. A Bley incidence of galactorrhea and of pituitary tumors 

(e.g.. adenomas) has been associated with amenorrhea in former users 

compared with nonusers. One study reported a 16-fold increased prevalence 

0f pituitary prolactin-secreting tumors among patients with postpill 

amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 

of impairment of fertility in women discontinuing 0.C.s in comparison with 

those discontinuing other methods of contraception. The impairment appears 

to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 

results in nulliparous women for the O.C. and non-0.C. groups 30 months 

after discontinuation of birth control. For parous women the difference is no 

longer apparent 30 months after cessation of contraception. 12. Ectopic 

Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
O.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of O.C s. The pretreatment and periodic 
physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 

ip than 1 year without another physical examination being performed. 2. 

Under the influence of estrogen-progestogen preparations, preexisting 

uterine leiomyomata may increase in size. 3. Patients with a history of 

psychic depression should be carefully observed and the drug discontinued if 

depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C s should stop the medication and use an alternate 

method of contraception in an attempt to determine whether the symptom is 

drug related. 4. 0.C.s may cause some degree of fluid retention. They should 

be prescribed with caution. and only with careful monitoring, in patients with 

conditions which might be aggravated by fluid retention, such as convulsive 

disorders, migraine Fi asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 

increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. therapy. Since the pregnant woman is predisposed to the development 

0f folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 

after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 

shouid be advised of O.C. therapy when relevant specimens are submitted 

10. Certain endocrine and liver function tests and blood components may be 

affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIN, IX, 

and X, decreased antithrombin 3; increased norepinephrine-induced platelet 

aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 

iodine (PBI), T4 by column. or T4 by radioimmunoassay. Free T3 resin uptake 

is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 

d. Decreased poiran excretion. e. Reduced response to metyrapone 

test. DRUG INTERACTIONS O.C.s may be rendered less effective by virtue of 

drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, per 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. 0.C.’s 
may alter the effectiveness of other types of drugs. such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
(e.g.. quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
See Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis. mesenteric 
thrombosis, liver tumors. cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The following adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding. spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting. 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chioasma or melasma which may persist after n is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 

neither confirmed nor refuted: premenstrual-like syndrome, cataracts. changes 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
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c. The anastomosis is completed by the approximation of 
the serosa. 


c. Placement of suture in epididymal tube. 
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a trusteq 

An established level of 
norethindrone, with 23,000,000 
woman-years of clinical 
experience. 
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35 mcg ethinyl estradiol 

provides a low estrogen level 

in a combination chosen by 
computer analysis of clinical data. 


Highly effective —no pregnancies 
occurred in clinical studies when 
taken as directed. 

Overall pregnancy rate of 0.17 per100 
woman-years in clinical trials involving 940 
women completing 14,366 cycles. 


An estrogen/ progestin combination 
with a low incidence of amenorrhea 
and breakthrough bleeding i 

During clinical trials, new Ortho-Novum 1/33 
consistently demonstrated support of 
endometrial integrity, with breakthrough 
bleeding approaching rates of 50 mcg 
products. 

Available in 21- and 28-day regimens 

in the unique Dialpak* tablet dispenser 


Please see Complete Prescribing Information, 
g brief summary of which appears on dats Next eTe[e[-| 
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IMPORTANT NOTE — information is a BRIEF SUMMARY of the complete prescribing information provided with the produc! and 


complete prescribing information certain text, tables. and references. The physician should be thoroughly 
complete prescribing information and patient information before prescribing the product. 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy Der 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contracepuon 
(except the IUD) depends upon the degree of adherence to the method. 

Table 1: Pregnancies Per 100 Women-Years. |UD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), <-20, 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM FRAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives-and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product wach 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. 't is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estragen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions. 1. Thram- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders 3 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
INGS, No. 5). 8. Benign or malignant liver tumor which developed during the use of oral contraceptives or other estrcoen- 
containing products. 


WARNINGS 














Cigarette smoking increases the risk of serious cardiovascular side effects irom oral contraceptive use. This rsk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years»! 
dere pldtocaied uns er metre A ene. eme metam 

use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease. hypertension. Practitioners prescribing oral contra- 
ceptives should be familiar with the following information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stoke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more-sikely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: In a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the msk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, "yper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developina myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, hawever, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users. n the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condmon to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amaunt of 
smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national aaverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogem Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk assaciated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 


however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A . 


large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habitis, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users wës esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49— 140/ 100,000), the ris& being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users fo" five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with comtinuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this yougger age 
group. Another study published at the same time contirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk @ death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives)-lus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double, for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in norsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The rísk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by sigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women agè 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
A Below 30 30-39 40+ 


Heavy Smokers ....... eer rm C B A  A-Use associated with very “ugh risk. 
Light smokers ............. eere D C B  B-Use associated with high “sk. 
Nonsmokers (no predisposing conditions) ..... D CD C  C-Useassociated with moderate risk. 
Nonsmokers (other predisposing conditions). . C CB BA O-Use associated with low Esk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrommotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgerwof a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partia or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natumel or Syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina.and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have raported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of asienocarci- 
noma of the endometrium in women under 40 on oral contraceptives: Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. Thess products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer n users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from hursan studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women ‘aking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
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Figure 1. Estimated annual number of ¢ 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 55 52 74 14.0 19.3 21.9 
Abortion only 2.3 2.5 25 52 9.8 66 
Pill only-nonsmokers 1.3 14 1.4 2.2 45 3.1 
Pill only-smokers 1.5 1.6 1.6 10.8 134 589 
IUDs only 11 1.2 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 0.3 04 0.4 0.8 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. O 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may Cause 
death through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate risk with duration of use of the contraceptive, the risk being much greater after four or 
more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting 
abdominal pain and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFF- 
SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed in utero to diethyistilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 
similar data are not available with the use of other estrogens, it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been reported with the 
use of sex hormones, including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase 
in risk of limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is 
somewhat less than one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence trom well-controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping 
oral contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods, preg- 
nancy should be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days from the 
last menstrual period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks. It is 
also recommended that women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate 
form of contraception for a period of time before attempting to conceive. Many Clinicians recommend three months 
although no precise information is available on which to base this recommendation. The administration of progestogen- 
only or progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. 
GALLBLADDER DISEASE. Studies report an increased risk of surgically confirmed gallbladder disease in users of oral 
contraceptives and estrogens. In one study, an increased risk appeared after two years of use and doubled after four or 
five years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7. 
CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic patients Should be carefully. 
observed while receiving oral contraceptives. An increase in triglycerides and total phospholipids has been observed in 
patients receiving oral contraceptives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. In some women 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of a comparable group of nonusers. The 
prevalence in users increases, however, with longer exposure, and in the fifth year of use is two and a half to three times 
the reported prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral 
contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contra- 
ceptives usually returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine er 
development of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amen- 
orrhea are frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent ` 
abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or a change to another formulation may solve the problem. Changing to an oral 
contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary since this may increase the risk of thromboembolic disease. Women with a past history of oligomen- 
orrhea or secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, 
may also occur in women without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may 
interfere with lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
effects, if any, on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken 
prior to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests. As a general rule, oral contraceptives should not be prescribed for longer than one year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
mata may increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. Patients becoming significantly depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine whether 
the symptom is drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution, and only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If 
jaundice develops in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which may result in a reiative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate deficiency and the incidence 
of folate deficiency increases with increasing gestation, it is possible that if a woman becomes pregnant shortly after 
stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
to this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when relevant specimens are Sub- 
mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containing oral 
contraceptives: a. Increased sulfobromophthalein retention. b. increased prothrombin and factors VII, Vill, IX, and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid-binding globulin 
(TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanediol excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
Patient Package Insert}. DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, 
phenytoin sodium, ampicillin, and tetracycline. CARCINOGENESIS. PREGNANCY. WURSING MOTHERS: See CONTRAINDICATIONS 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see WARNINGS): Thrombophiebitis. Pulmonary embolism. Coronary thrombosis. Cerebral 
thrombosis. Cerebral hemorrhage. Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evi- 
dence of an association between the following conditions and the use of oral contraceptives, although additional confir- 
matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported in patients receiving oral contraceptives and are believed to be drug- 
related: Nausea, usually the most common adverse reaction. Vomiting, occurs in approximately 10% or less of patients 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrointes- 
tinal symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. 

rrhea. Amenorrhea during and after treatment. Temporary infertility after discontinuance of treatment. Edema. 
Chloasma or melasma which may persist. Breast changes: tenderness, enlargement, and secretion. Change in weight 
(increase or decrease). Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
immediately postpartum. Cholestatic jaundice. Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. Change in comeal curvature (steepening). Intoler- 
ance to contact lenses. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. 
Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema 
multiforme. Erythema nodosum. ic eruption. Vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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IN THE SURGICAL MENOPAUSE: 


Possibly the 
most convincing 
reasons for using 
Premarin 








„are the years 
after surgery 


Severe vasomotor symptoms foliowing surgical menopause: in the patient 
without contraindications, estrogen replacement is clearly indicated now...and 
to prevent the progressive debilitating effects of prolonged estrogen deficiency 

For the younger, oophorectomized woman, the deferred symptoms of 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 


PREMARIN 
(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 

O3 ms/0625 mg/1.25 mg/2.5 mg 


FOR THE SHORT- AND LONG-TERM 
CONSEQUENCES OF SURGICAL MENOPAUSE 


*Conjugated Estrc3ens Tablets have been evaluated as probably effective for postmenopausal osteoporosis. 
See last page-of this advertisement for prescribing information. 











BRIEF SUMMARY 

(FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-3 This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment’ and on estrogen dose.’ In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that “natural” estrogens are 
more or less hazardous than “synthetic” estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'2-'® One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares ' urine. It contains 
- estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5.Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

AM AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1: Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'9-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.23-2° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.??,?^ If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those used 
to treat cancer of the prostate and breast, have been shown?* to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
in used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives.2* Increased blood 
pressure may occur with use of estrogens in the menopause?” and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure. 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet p Ael a 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion andin 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum: hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture: intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea: increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (é.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end.of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
if bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

å 4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 
aily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women - 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMAR!N (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each reatablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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what they look for in a contraceptive. When 
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WITH LO/OVRAL* 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethinyl estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 
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How norgestrel contributes to LO/OVRAL performance 
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inhibition of contraceptive endometrial "hidden side effects 
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antiestrogenic patients during disturb 
effect on cervical — Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains 0.3 mg norgestre! with 0.03 mg ethinyl estradiol, Wyeth. 
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See important information on following page. Or al contraceptive patients 
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IN BRIEF: | ; 
indications and Usage—LO/OVRAL * is indicated for the prevention 
of pregnancy in women who elect to use oral contraceptives (OC's) 
as a method of contraception. 
Contraindications— OC's should not be used in women with 
any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders. 
3. Cerebral-vascular or coronary-artery disease. 
4. Known or suspected carcinoma of the breast. — 
5. Known or suspected estrogen-dependent neoplasia. 
6. Undiagnosed abnormal genital bleeding. 7. Known 
or suspected pregnancy (see Warning No. 5). 
Warnings 


Cigarette —— increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 


and malignant, in dogs. In humans, 3 case-control-studies have 
reported an increased risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenogausal women. 
One publication reported on the first 21 cases subrr'tted by 
physicians to a registry of cases of adenocarcinome of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g.. irre-ular bleeding 

at the time OC's were first given k aee ovaries nearly all 
occurred in women who had used a sequential OC. These are 

no longer marketed. No evidence has been reportec suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several stu: ies have found 
no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall inceased risk of 
breast cancer in women on OC's, found an excess esk in subgroups 
of OC users with documented benign breast disease. Reduce 
occurrence of benign breast tumors in users of OC” has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer ass»ciated with 
OC's. Close clinica! surveillance of all women on OC s is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women witm a strong family 


and amenorrhea are pues reasons for patients discontinuing 
OC's. In breakthrough bleeding, as in all cases of irregular 
vaginal bleeding, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
in minimizing menstrual irregularity, should be done only if 
ed eda this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, 
possibly prolonged, may also occur in women without previous 


risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of - Women who use oral contraceptives should be 


dig eben 

11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 

12. Breast-feeding— OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 


strongly advised not to smoke. i j 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 


stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prs oral 
contraceptives should be familiar with the following information 
relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS— in a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
Stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a. 
Divo suspected association. These studies, conducted in the 
K, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but DAC to a lesser extent. 
RISK OF DOSE— In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES— A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100,000; ages 
35-44— 33/100,000; ages 45-49—140/100,000), risk being 
concentrated in older women, in those with long duration of use. 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g.. thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke. 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI. is further increased by hypertension. hypercholesterolemia, 
obesity, diabetes, or history of pre-eciamptic toxemia, and especially 
cigarette smoking. Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected. 
the drug should be discontinued immediately. A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision: onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 


history of breast cancer or with breast nodules, fibrocystic disease, 


or abnormal groom should be monitored wh particular care 
's. 


if they elect to use O 
4. Hepatic Tumors— Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal potency were associated with hagher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-ab- ominal 
hemorrhage. This has been reported in short-term +s well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pee and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcimoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Bira Defects 
in Offspring, and Malignancy in Female Oftspring—use of 
female sex hormones—both estrogenic and aca 
ei early pregnancy may seriously danzage the 
of Spring. It has been shown that females exposed »n utero to 
diethylstilbestrol, a nonsteroidal estrogen, have inceeased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimased to be of 
the order of 1 in 1,000 exposures or less. Althougtrthere is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitared with 
particular care if they elect to use OC's. Furthermoe, 30 to 90% 
of such — women have been found to have epithelial 
changes of the vagina and cervix. Although these cmanges are 
histologically benign, it is not known whether this eondition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, | cannot be 
presumed they would not induce similar changes. an increased 
risk of congenital anomalies. including heart defects and limb 
defects, has been ker with use of sex hormorss, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infantsexposed in 
utero to sex hormones (OC's, hormonal withdrawa: tests for 
prognancy, or attempted treatment for threatened Zortion). 
ome exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past, female-sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is conssderable 
evidence that estrogens are ineffective for these inaications, 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soo: after 
ceasing OC's. Embryos with these anomalies are v-tually always 
aborted spontaneously. Whether there is an overallincrease in 
spontaneous abortion of pregnancies conceived scon after 
stopping OC's is unknown. It is recommended that for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the atient has 
not adhered to the prescribed schedule, the possiblity of 
pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If pon confirmed, the patient should be 
apprised of the potentia! risks to the fetus, and adwsability of 
continuation of the pregnancy should be discussec. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contrzception for a 
period of time before met, to conceive. Mam clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
cing rit combinations to induce withdrawal 
leeding should not be used as a test of pregnancy 
6. Gallbladder Disease— Studies report increased ask 
of surgically confirmed gallbladder disease in user- of OC's 
and estrogens. In one study, increased risk appeared after 
2 years use and doubled after 4 or 5 years use. Ir one of the 
other studies, increased risk was apparent betweer 6 and 
12 months use. 
7. Carbohydrate and Lipid Metabolic Effects— Dec:ease in 
glucose tolerance has been observed in a significamt percentage 
of patients on OC's. For this reason, prediabetic amd diabetic 
patients should be carefully observed while on OCs. Increase in 
triglycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to 
be defined. 
B. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some womer. 
hypertension may occur within a few months of beginning OC s. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and Y no higher than that of a comparable 
group of nonusers. Prevalence in users increases "however, with 
longer exposure, and in the 5th year of use is 2V2 0 3 times the 
reported prevalence in the 1st ree Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertension dusing pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of tak ng OC's 
usually returns to normal after discontinuing the cug. 
9. Headache— Onset or exacerbation of migraine or 
development of headache of a new pattern which s recurrent, 
persistent, or severe, requires discontinuation of € C's and 
evaluation of the cause. i 
10. Bleeding Irregularities—Breakthrough bieedine . spotting, 


OC's has been identified in the milk of mothers on OC's; effects, 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions—GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations. 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious Y dp Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. — .— 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan - 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this de — 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased hore ean platelet 
aggregability. c. Increased thyroid-binding n (TBG) 
leading to increased circulating b hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 
information for the Patient— See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers— See Warnings. 
Adverse Reactions— An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
=. disease, benign hepatomas, congenital anomalies. 
ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, 2: the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, 
and secretion; change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
age a intolerance to contact lenses. 

e following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair. 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 

Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. : 
q each tablet contains 
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During the 3-year period from January, 1976 through December 1978, 1,497 repeat cesarean 
seciions were performed at one hospital. To ensure that the correct gestational age had been 
established prior to electively timed repeat cesarean section, a protoccl was recommended which 
emphasized menstrual history, early bimanual pelvic examination, and mid- -pregnancy 
ultrasonography. Amniocentesis for confirmation of pulmonary maturity was not performed routinely, 
but if the above-mentioned criteria were not met, predelivery amniocer:tesis was recommended. 
Among the 23 infants who weighed over 1,800 grams and developed the respiratory distress 
syndrome (RDS), there were four who had been delivered by electively timed repeat cesarean 
section. In two of these four, both the birth weight and the pediatric assessment confirmed that they 
were 38 and 40 weeks’ gestation, as anticipated. The other two infants appeared to be premature 
both by birth weight and pediatric assessment. If the overall experience is considered, the incidence 
of iatrogenic prematurity with RDS was 0.13% (two cases), and the incidence of potentially 
preventable RDS was 0.27% (four cases). None of the infants experienced serious complications of 
the RDS, and none died. In the entire group of repeat cesarean secticns, the frequency with which 
amniocentesis was performed to confirm pulmonary maturity was estimated to be 12.796. (AM. J. 
OBSTET. GYNECOL. 137:521, 1980.) 


i p A i E ux 
From the Department of Obstetrics and Gynecology, IATROGENIC prématurity with respiratory distress 
Poil. Medical School, and The Boston Hospital for syndrome (RDS) is a recognized risk associated with 
omen. ae oe era 
elective zermination of pregnancy. Both pediatricians 


Received for publication August 9, 1979. and obstetricians have been concerned about this 
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timation of the duration of pregnancy should be 
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tion of pulmonary maturity.'^* Some authors Fav: rec- 
ommended that amniocentesis be performed routinely 
_ prior to elective delivery. 4.5 : 

Iatrogenic prematurity with RDS has beer. a SOCI- 
ated, for the most part, with elective repeat ceserean 
section, 5 a procedure that modern obstetric przctice 
employs increasingly. The merit of repeat ceserean 
section as a scheduled elective procedure is that. it 
avoids the hazards associated with anesthesia and 
major surgical interventions upon unprepa-ec pa- 
tients. However, the risks for the unprepared mcther 
should not be traded for iatrogenic prematunty. and 
efforts directed at avoiding iatrogenic prematurity 
should not employ routine procedures which migkt en- 
tail an even greater hazard for the fetus. 


Although amniocentesis is a simple and relat.vely 


safe procedure, it is not entirely without Tsk. Sig- 
nificant fetal trauma or fetal death due to hemorraage 
has been reported to occur with an incidence as hish as 
196: 7 Other complications that occur after anrniccen- 
tesis include infection, premature rupture of the mem- 
branes, and premature onset of labor.® 7 Ultrascund 
guidance provides increased safety and accuracy o the 
procedure, and the incidence of fetal bleedirg & re- 
ported to have been reduced to approximately 265,8 
However, the risk associated with amniocentesis has 
not been eliminated, and in view of these inf-equent 
but potentially serious complications, the reccmraen- 
dation for routine amniocentesis prior to every elective 
repeat cesarean section must be questioned. 

In 1974, a policy directed at avoiding iatrogenic 
prematurity without resort to routine amniozeresis 
was. promulgated at The Boston Hospital for Wonen. 
All patients on the clinic service for whom an 2lective 
repeat cesarean section was anticipated wculc be 
scheduled for delivery without requiring an ammiccen- 
tesis if the following criteria were met: (1) the deirztion 
of gestation as determined by menstrual history was 
confirmed by clinical estimation of uterine size drier to 
16 weeks; (2) uterine growth remained consistent «ith 
gestational age throughout the prenatal cou-se (3) 
obstetric landmarks, such as fetal movement, z nC au- 
dible fetal heart sounds were consistent with ges-ational 
age; (4) ultrasound examination around mil-preg- 
nancy (ideally between 18 and 24 weeks) confirmec the 
gestational age; (5) the anticipated delivery wes ta be 
performed at, or after, the completion of the th rty- 
eighth week of pregnancy. Not only was the protocol 
instituted on the clinic service, but it was also sroagly 
recommended to the private staff physicians, with em- 
phasis on the need for mid-pregnancy ultrascind 
examination. If the above-mentioned criteria were not 


met, predelivery amniocentesis for confirma-ior of 
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pulmonary maturity was strongly recommended. The 
present report is an assessment of the effectiveness of 
this policy in avoiding iatrogenic prematurity with 
RDS. | | 


Material and methods 


There are approximately 6,500 deliveries annually at 
The Boston Hospital for Women. Approximately, 
1,800 of these are managed in a clinic setting by the 
resident physician staff with the faculty, and the re- 
mainder are managed by the faculty in a private set- 
ting. To determine the.incidence of RDS associated 
with iatrogenic prematurity, we reviewed the records 
of all infants who were admitted to the neonatal 
intensive-care unit during the 3-year period from Jan- . 
uary, 1976 through December, 1978, and who weighed 
over 1,800.grams and had a diagnosis of RDS. The 
records of those infants in this group which had been 
delivered by repeat cesarean section were identified 
and reviewed i in detail. During the 3-year period under 
study, 1,497 patients underwent repeat cesarean sec- 
tions within the hospital, and these patients comprise 
the group under study. Neonates transferred in from 
other hospitals were not considered. To determine the 
frequency of amniocentesis performed to assess pul- 
monary maturity in these 1,497 patients, a sample of 
150, evenly distributed throughout the 3-year period, 
was raridomly selected and the frequency of amniocen- 
tesis in this sample was determined: 


Results | 


Of the infants from these 1,497 repeat cesarean de- 
liveries, there were 23 who developed RDS: In 19 of 
these the timing of delivery was dictated by medical 
indications, so that the procedure was not elective 
(Table I). The other four infants were delivered elec- 
tively and were believed by the attending obstetrician to 
be within 2 weeks of term (Table II). For two of these 
infants, both the birth weight and the pediatric assess- . 
ment confirmed gestational age, 38 and 40 weeks, as —. 
anticipated; the diagnosis of RDS in one of these in- 
fants was considered’ to be questionable, and in the 
other infant the RDS was moderate. The other two 
infants appeared to be premature by birth weight as 
well as neonatal examination. In both of the latter cases 
a review of the prenatal records revealed major devia- 
tions from the recommended protocol. In one, early 
evaluation of uterine size was not documented in the 
hospital record and no ultrasound examination was 


. performed. In the second, early examination was done 


and was consistent with the infant's true gestational 
age, but mid-pregnancy ultrasound was not performed 
and the timing of delivery was based on later clinical 
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assessment and ultrasound examination performed in 
late pregnancy. None of the 23 infants with RDS in this 
series died. 

In the sample of 150 cases from which the frequency 
of amniocentesis was estimated, the procedure was 
done to confirm pulmonary maturity in 12.7% (95% 
confidence limits, 7.4% to 18%). This indicates that, 
within the protocol outlined, amniocentesis was consid- 
ered to be advisable in 10 to 20% of cases. 


Comment 


The determination of gestational age is necessarily 
indirect, except when, occasionally, the time of ovula- 
tion or conception is known. Most investigators agree 
that the date of the last menstrual period (LMP) is 
statistically the most accurate indicator which is avail- 
able from history and physical examination.” ' Studies 
in which the day of ovulation has been determined by 
basal body temperature records indicate that for most 
patients the LMP reflects the duration of pregnancy 
within a few days."! However, such studies also docu- 
ment that, with significant frequency, conception oc- 
curs in association with a substantially delayed ovula- 
tion.!! Estimation of uterine size by bimanual examina- 
tion in the first trimester of pregnancy is usually reli- 
able within approximately 2 weeks. It is probably 
statistically less accurate than the LMP," but should be 
less subject to gross overestimation of gestational age in 
the occasional patient in whom the menstrual history is 
misleading. Other clinical parameters, such as sub- 
sequent uterine growth, first movements, and first au- 
dible fetal heart tones, are more variable but can pro- 
vide useful confirmatory evidence.? 

Campbell? has evaluated the accuracy of ultra- 
sonographic measurement of the fetal biparietal di- 
ameter (BPD) as an adjunct in determining gestational 
age. In the groups of patients whom he studied, ultra- 
sonographic measurement during the second trimester 
of pregnancy appeared to be statistically more reliable 
than either the LMP or early uterine size. Importantly, 
toward the end of the second trimester, when more 
variation in fetal size is encountered and the weekly 
growth increment is decreasing, the BPD as an indi- 
cator of gestational age becomes less reliable. 

When gestational age is determined from the combi- 
nation of LMP, uterine size, and fetal BPD, it seems 
reasonable to believe that the potential error associated 
with one parameter is relatively independent of the 
potential error associated with either of the other two. 
When careful determination of each of these parame- 
ters provides a clear and consistent estimate of the ges- 
tational age, the possibility of substantial error should 
be nil. In the series of 1,497 repeat cesarean sections 
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Table I. Indications for nonelective repeat cesarean 
delivery of infants who developed RDS 





Premature labor 
Premature labor with rupture of membranes 
Premature rupture of membranes 
Severe Rh disease 
Diabetes (with specific maternal or fetal indications) 
Abruptio placentae 
Placenta previa with severe hemorrhage 
Severe abdcminal pain; ?rupture of uterus 

Total 


— 
(Qj ee ND OND 


Table II. RDS associated with elective repeat 
cesarean section ` 








Admission Neonatal | Birth weight 
Patient diagnosis diagnosis (grams) 

l Term* pregnancy; 40 weeks; 3,260 
previous section ?RDST 

2 Term pregnancy; 38 weeks; 3,030 
previous section RDS 

3 Term pregnancy; 36 weeks; 2,880 
previous section RDS . 

4 Term pregnancy; 36 weeks; 2,650 
previous section RDS 


* Term = 38 to 40 weeks. 
fPossible transient tachypnea of the newborn infant or non- 
hyaline membrane respiratory distress. 


reported here, there were two cases of iatrogenic pre- 
maturity with RDS, both associated with major devia- 
tions from the protocol. If these two cases are ex- 
cluded, the incidence of iatrogenic prematurity within 
the protocol was zero, and the incidence of potentially 
preventable RDS was 0.13%. If the element of failure 
to follow the protocol is included in overall considera- 
tion of the experience, the incidence of iatrogenic 
prematurity with RDS was 0.1396, and the total inci- 
dence of potentially preventable RDS was 0.27%. 
These results were obtained with a frequency of am- 
niocentesis of approximately 13%. Therefore, a policy 
of routine amniocentesis would have required an esti- 
mated 1,302 additional amniocenteses. We assume that 
failure to comply with the protocol was not limited to 
the two instances which resulted in RDS. Although it is 
not possible to determine accurately from the in- 
hospital records what the frequency of noncompliance 
was, it appears to have been relatively small. In any 
case, the results reflect the overall experience, includ- 
ing whatever noncompliance there may have been. - 
Hack and associates? reported that 12% of the in- 
fants admitted to their neonatal intensive-care unit who 
had RDS were born by elective delivery, 79% by repeat 
cesarean section. The obstetric estimate of gestational 
age was 3 or more weeks greater than the pediatric 
assessment in over 50% of these infants, and no prior 
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documentation of pulmonary maturity had been ob- 
tained in any of these cases. The mean hospital stay for 
these infants was 23 days, at a mean cost of $3,421 per 
child. Two of the 19 infants died. Maisels and associ- 
ates' reported that, of 38 infants who were admitted to 
their neonatal center after elective delivery, 18 had 
RDS, and 15 of these had been delivered by cesarean 
section: The mean hospital stay was 12.7 days, at a cost 
of $2,678 per child. One of the 18 infants died. Golden- 
berg and Nelson? reported a 15% incidence of iat- 
rogenic prematurity in 100 consecutive cases of RDS 
seen in their nursery. All of the aforementioned au- 
thors recommended the adoption of some objective de- 
termination of fetal maturity, such as ultrasound 
and/or amniocentesis. 

Cowett and Oh reported a 3% incidence of RDS 
after elective repeat cesarean section. Although it is not 
entirely clear that delivery for medical indications was 
excluded from their series, the 3% incidence of RDS is 
much higher than the 0.27% which is reported here 
(p < 0.001). Those authors recommended routine 
predelivery amniocentesis. Flaksman and associates? 
reported that, 1,000 newborn infants admitted to their 
neonatal center, 32 has RDS after electively timed de- 
livery. . . 

Amniocentesis, although relatively safe, is associated 
with potentially serious risks. In 1972, Ryan and asso- 
ciates® described five instances of significant fetal hem- 
orrhage recognized among 291 amniocenteses. Three 
of these instances resulted in fetal death. In 1975, 
Rome and. associates? reviewed a series of 522 am- 
niocenteses performed to assess fetal lung maturity, 
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and found that on 105 occasions the procedure either 
failed to obtain fluid or yielded blood-stained fluid 
which was unsuitable for determination of the lecithin/ 
sphingomyelin (L/S) ratio. In four cases, puncture of 
the placenta or fetus was recognized but was not fatal. 
Two fetal deaths occurred, one from retroplacental 
hemorrhage and one from fetal exsanguination. 

With the increasing employment of ultrasound guid- 
ance for amniocentesis, the risk of amniocentesis has 
been reduced from that which was previously re- 
ported. 771^ With the more recent application of real- 
ume ultrasound for direct imaging of the amniocen- 
tesis procedure, it is probable that the risk of placental ^ 
and fetal trauma has been further reduced. Although 
the magnitude of the risk associated with amniocentesis 
that employs current technology has not been deter- 
mined, the assumption is that a significant degree of 
risk remains, so that when amniocentesis is used, the 
potential benefit must outweigh the estimated risk. 

As demonstrated in the present report, amniocen- 
tesis adds little benefit for the majority of women in 
whom the duration of pregnancy by menstrual history 
is confirmed by examination before 16-weeks and by 
ultrasound between 18 and 24 weeks, and whose uter- 
ine growth and clinical landmarks are appropriate, and 
for whom elective delivery is planned after completion 
of the thirty-eighth week. Our findings support the 
view that confirmation of pulmonary maturity by am- 
niocentesis should be reserved for those patients in 
whom assessment of the above-mentioned parameters 
is either incomplete or inconsistent. 
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"Pregnancy-specific" beta-1 glycoprotein (SP, ) was produced in vitro by nine of 32 established cell 
lines derived from human malignant neoplasms. The nine positive lines comprised a variety of cell 
types, and SP, production.ranged from 0.36 to 35.5 pmol/mg cell protein at confluence. The highest 
production was by a fibrosarcoma line. SP, in medium and cells from this line was indistinguishable 
immunochemically and gel chromatographically from purified (Bohn) placenta! SP, . None of the 
SP,-positive lines produced placental lactogen, only three produced the alpha subunit of chorionic 
gonadotropin (CG), and only four produced the beta subunit of CG. SP,-positive lines that produced 

` CG-x did not produce CG-8. Secretion of SP, and of CG-g by the fibrcsarcoma line followed 
different time courses. (AM. J. OBSTET. GYNECOL. 137:525, 1980.) 


Ectopic production of placental proteins is now well 
recognized. Placental alkaline: phosphatase, placental 
lactogen, and chorionic gonadotropin (CC) and its 


subunits are produced, in vivo and in vitro, by a variety, 
of nontrophoblastic neoplasms.! Moreover, these pro- 


teins can sometimes be used as markers to monitor the 
clinical course of certain cancers.?? 

During the past few years, yet another placental 
protein has been isolated? and studied in tliis con- 
text. This "pregnancy-specific" beta,;-glycoprotein, also 
called pregnancy-associated plasma protein Cê and 
Schwangerschafts proteine No. I (SP), is secreted in 
increasing quantities as gestation proceeds,’ and is 
produced in vivo both eutopically by neoplasms of tro- 
phoblast and ectopically by some nontrophoblastic 
neoplasms.® Recently, SP, production has been docu- 
mented in vitro, as well. We have found SP, in media 
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and cells of normal fibroblasts,? and Cohen and associ- 
ates? have reported SP, production by a line derived 
from an ovarian cystadenocarcinoma. 

The availability in long-term culture of a large num- 
ber of cell lines derived from a variety of neoplasms has 
enabled us to seek answers to certain questions about 
SP, production in vitro. Is SP, produced by all neoplas- 
tic lines or only by certain cell types? Are there major 
quantitative differences in SP, production by various 
cell types? Is SP, production in vitro concordant with 
that of other placental proteins? 


Methods 


We studied established cell lines (7250 population 
doublings) derived from 32 malignant human neo- 
plasms. These included lines derived from 18 carci- 
nomas (1 alveolar ridge, 1 bladder, 1 cecum, 1 cervix, 1 
esophagus, 1 gallbladder, 5 kidney, 1 liver,* 4 lung, 1 
ovary, I skin), 3 melanomas, 5 sarcomas, 3 astrocy- 
tomas, and 3 glioblastomas. The characteristics of some 
of these lines have been described by various workers.t 


*The question of whether this line, the Chang line, is con- 
taminated by HeLa is disputed. 

TReferences in Rosen, S. W., Weintraub, B. D., and Aaron- 
son, S. A : Nonrandom ectopic protein production by malig- 
nant cells: Direct evidence in vitro, J. Clin. Endocrinol. Metab. 
50:834, 1980. 
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Fig. 1. Growth curve, and SP, and €G-f secretion rates, by a 
cell line (A1632) derived from a human fibrosarcoma. Cul- 
tures were established at day 0 and grown as described in 
Methods. On each day, one dish was counted and media from 
two to four dishes were pooled for radioimmunoassays. Media 
were completely replaced 24 hours after pooling for analysis. 
The radioimmunoassay for CG-8" did not discriminate CG-£ 
from complete CG. 


Details of the other lines will be reported elsewhere.* 
All cells were grown to confluence in Dulbecco's mod- 
ified Eagle's minimal essential medium supplemented 
with fetal bovine serum, glutamine, penicillin, and 
streptomycin in 100-mm diameter plastic dishes at 37? 
C in humidified 90% air, 10% carbon dioxide. Media 
and cell sonicates were processed as published? 

SP, was determined in a double antibody radioim- 
m munoassay as recently reported.!! Radioimmunoassays 


for placental lactogen'* (PL) and for the alpha (CG-a)- 


and beta (CG-8) subunits of chorionic gonadotropin” 
were carried out as previously described. The assay for 


CG-B did not discriminate between this subunit and 


complete CG; for convenience, we have referred to the 
product detected as CG-8. Chromatography on a 1.5 
by 90 cm column of beaded dextran gel (Sephadex 
C-200) was performed in the presence of trace quan- 
tities of co-chromatographed internal markers, as de- 
scribed previously.'* ' 

A cell line was considered “postive” only when cul- 
ture medium or cell sonicates at a dilution of 1:10 pro- 


*Aaronson, S. A., Ellmore, N., and Peterson, W.: In prep- 
aration. ; 
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Table I. SP, production by established cell liries 
of malignant origin 







pmol/mg 
Cell protein 





Description 

A1146 Lung carcinoma 0.34 0.04 
A1188 Lung carcinoma 0.56 <0.02 
ChaGo Lung carcinoma l 0.76. 0.04 
A1698 Bladder carcinoma 0.32 0.04 
A704 Kidney carcinoma do «0.03 
A1604 Gallbladder carcinoma 0.36 0.06 
Chang Liver carcinoma 0.79 0.04 
A1207 Glioblastoma 0.58 0.02 
A1632 Fibrosarcoma 34.0 1:5 





Table II. Discordance of placental protein 


production in vitro 


+ 
$0. — 


. Cell line SP, 
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A1146 
À1188 - 
ChaGo 
A1698 
A704 
A1604 
Chang 
A1207 
A1632 
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duced >20% displacement of radioligand from an- 
üserum in the radioimmunoassay. Even when such 
displacement exceeded 2096, a line was scored "posi- 
tive" only if excess antiserum precipitated 78046 of the 
tracer; this excluded nonspecific "damage" of the 
radioligand (such as by proteases’ or other unknown 
factors in media or sonicates) as a source of false posi- 
tives. In certain: cases, serial dilutions of culture 
medium or cel] sonicate were compared in the radio- 
immunoassay to serial dilutions of standard. 


Results 


SP, was produced in vitro by nine of 32 (28%) cell 
lines examined (Table I). In all cases, most of the pro- 
tein was secreted into the medium, and little (<17%) 
was stored within the cells. SP, was produced by a wide 
variety of cell lines, including lines derived from seven 
of 18 carcinomas, one of three glioblastomas, and one 
of five sarcomas. None of the three. lines derived from 
melanomas and nóne of the three derived from as- 
trocytomas produced SP,. Total SP, production was 
relatively small in seven of the lines (0.36 to 0.83 
pmol/mg cell protein), but was fourfold to tenfold 
higher in a line derived from a kidney carcinoma and 
was increased 43-fold to 99-fold in a line derived from 
a fibrosarcoma. 
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- Fig. 2. Immunochemical behavior of fibrosarcoma (A1632) and placental SP,. Serial dilutions of > 
“culture.medium and of cell sonicate were compared to highly purified placental standard SP, (Bohn 
No: 10) in ‘their ability to displace "SLSP, (Bohn No. 10, 27 uCi/pg, 50 pg) from anti-SP, sera 
obtained 2 months after primary immunization of three rabbits. 


When the nine lines that produced SP, were exam- 
ined for production. of three othér placental proteins 


(Table II), a clear discordance emerged. Thus, orily | 


four of the SP,-positive lines produced CG-8, and the 


latter was notably absent from the kidney carcinoma . 


(A704) that had the second highest rate. of production 


of SP). Similarly, CG-a was produced by only three of © 


the nine SP;-producing lines, and by none of the lines 
that produced the CG-f subunit. Even more striking. 
was the absence of PL production in all of these cul- 
tures in a radioimmunoassay of sensitivity, equivalent to 
assays for the other placental proteins. Of the 23 SP,- 


negative lines, nine produced CG-8 and three were. 


positive for CG-a; again, none produced detectable PL 
(Rosen, S. W:, Weintraub, B. D., and Aaronson, S. A.: 
J. Clin. Endocrinol. Metab. 50:834, 1980). — 
Production of SP, by the fibrosarcoma: line was so 
impressive that we examined it in more derail. In Fig. 1, 
we have plotted the time course of SP, and CG-£ pro- 


duction’ by these cells. Production. of both proteins 


began early in the growth: cycle, but SP,” secretion 


reached an initial peak more rapidly than‘did that of J 


CG-B..SP, secretion was steady during early log phase 
but markedly. accelerated during late log phase. The. 
secretion of CG-f, on the other hand, showed a steady 
decline throughout the log phase of cell growth, so that 
at stationary phase the CG-8 secretion was less than 270 
of that of SP,. 
Properties of the SP, secreted by the fibrosarcoma 


line were further investigated. The immunoactive ma- 
terial.i ‘in media and in cell sonicate was identical to ‘pu- 
rified® placental SP; in radioassays with antisera from 
three ` diferent rabbits (Fig. 2). Moreover, SP; in 


‘medium and cell sonicate was not distinguished from 


standard placental SP, by an antiserum!’ displaying 
apparent positive cooperativity in the binding of !5I- 
SP, (data-not shown). In addition, the elution from 
Sephadex G-200 of both secreted and retained immu- 


 noreactive SP, showed a dominant peak of immu- 
_. Moactivity at the elution volume of co- chromato- 


graphed '?'I-labeled standard SP, (Fig. 3); we showed. 


- earlier? that '!! I-SP, co-eluted with unlabeled placental 
“SP i and. with the SP, present in third trimester serum. 


The small amounts of immunoactive material at the 
void volume and, in the case of the cell sonicate, eluting 
after the SP, standard were not further investigated. 


Comment 

We showed earlier? that “pregnancy-specific” beta, 
glycoprozein (SP,) was produced by nonmalignant 
human fibroblasts in vitro. The data reported here 


further focus those findings. It now seems clear that, 


SP, can be produced ‘ “ectopically” by a variety of ma- 
lignant cells, not just those derived from neoplasms of 
trophoblast or fibroblast. But this does not appear to be 
simply a technical artifact of in vitro cultural condi- 
tions. Thus, PL and free CG-a were not produced by 


" nonmalignant fibroblasts? and only nine of the 32 ma- 


528 Rosen et al. 








ng SP,/ml 
ho 
ei 


Cell, Sonicate 


40 60 80. 100 ~120 .140 160 
ELUTION VOLUME (ml) 


1 


Fig. 3. Gel A aphic behavior on. d G-900 of 


immunoactive SP, in medium and cell sonicate from fibrosar- 


coma line (A1632). In each experiment, trace quantities of 
labeled porcine thyroglobulin, SP, and iodide were co- 
chromatographed as internal markers of void volume (Vo), 
authentic? SP,, and salt peak, respectively. Total volume of the 
column is indicated by V p. 


lignant lines reported here produced SP}. The catholi- 
city of cell types found in ectopic CG, PL, and placental 
alkaline phosphatase production": was mirrored in the 
ectopic production of o by a var jety of different cells 
in culture. 

Pr oduction of the four different placental proteins 
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studied varied widely among the malignant lines. None 
of the nine lines that produced SP, in yitro made PL, 
only three produced CG-a, and only four produced 
CG-g. Indeed, none of the lines that produced the free 

alpha subunit of CG produced the free beta subunit or 
the complete heterodimer, Not only was there discor- 
dance of placental protein production among the vari- 
ous lines but also within the single (fibrosarcoma) line 
studied; control of SP, and CG-B secretion was also 


l discordant. 'By contrast; Cohen and his colleagues? re- 


ported parallel secretion of CG and SP, by an ovarian 
cystadenocarcinoma cell line. 

- Although it is only anecdotal and may be purely for- 
tuitous, we are intrigued by the finding that the highest 
in vitro production rate of SP, was by a fibrosarcoma— . 
in view of our earlier finding that SP, was produced, at 
low levels, by virtually all nonmalignant fibroblasts 
studied. We are examining cultures derived from other 
such lesions and plan to study serum and tumors from 
patients with localized and metastatic fibrosar coma. 


We wish to thank Dr. Hans Bohn for a generous gift 
of highly purified placental SP.- 


Addendum "E | 
Since this work was submitted for publication, Eng- 


| vall, Hayman, and Ruoslahti (Expression of pregnancy- 


specific 8,-glycoprotein in cultured cells and in.cancer, 
Seventh Meeting of the International Society for On- 
codevelopmental Biology and Medicine, September, 
1979, Surrey, United Kingdom, Abstract No. 75) have 
detected ‘SP, in all of 16 fibroblastic cell lines tested, as 
well as in certain tumor cell lines, notably, breast, cervi- 
cal, and ovarian carcinomas. . 
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The incidence of abdominal surgical procedures was determined in 11,885 patients undergoing (0d 
termination of pregnancy. Thirty-eight abdominal surgical procedures were completed, an incidence 

of 3.9 per 1,000 abortion cases. Seventy-two percent were completed for the diagnosis and 

management of coexistent genital pathologic conditions, with the remainder required for the 

management of abortion complications. These data provide patients an estimate of their chances of 

having to undergo abdominal surgical procedures, prior to their making a final decision to have a 

pregnancy terminated. (AM. J. OBSTET. GYNECOL. 137 :530, 1980.) - 


"THE FREQUENCY of elective abortion in the United 
States continues to increase, with current estimates 
placing the number in excess of one million cases an- 
nually. The National Abortion Surveillance Program 
indicates that the women seeking abortion.are usually 
less than 25 years of age and unmarried, and almost 
one half of them have no living children.! 

. Mortality in association with légal abortion is directly 
propor tional to the duration of pregnancy at the time of 
abortion.’ Other factors that influence the death-to-case, 
ratio include age and race. The most fr equent causes ar 
abortion mortality are infection, embolism, anesthesia, 
hemorrhage, coagulopathy, preexisting heart disease, 
electrolyte imbalance, and cerebrovascular. accident. 
When abortion deaths are compared to the number of 
deaths attributed to complications of pregnancy car- 
ried toward term, the incidence of death is significantly , 
less than that of birth-related mortalities until gesta- 
tions of 16 weeks or more are subjected to pregnancy 
termination. At that point, the mortality rates become 
approximately equal. 

In the United States, in 1977, the number of deaths 
associated with abortion procedures was 15, as com- 
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pared with 29 in 1975. As a result, the death-to-case 
ratio was 1.4 in 1977, as compared to 3.4 per 100, 000 
legal abortions in 1975.! 

Since the chances of experiencing a major life- 
threatening complication and possible death are in- 
creased in patients who are subjected to abdominal 
surgical procedures completed in association with 
termination of pregnancy, it seemed appropriate to 
document the incidence of abdominal surgical proce- 
dures in the Fertility Control Center of the Johns 
Hopkins Hospital. Factors and complications leading to 


the requirement for surgical intervention were exam- 


ined and the. outcome for the patients was analyzed. 


Material and methods 


Since 1972, patients seeking termination of preg- 
nancy at The Johns Hopkins Hospital have been cared 
for primarily in a clinical investigative unit (the Fertility 
Control Center) staffed ‘by faculty physicians and 
nurses. In the interval of time from October 15, 1972 
to June 30, 1978, 11,885 terminations of pregnancy 
were completed. A total of 8,238 patients (69.3%) had 
pregnancies terminated by first trimester abortion pro- 
cedures, and 3,647 patients (30.7%) underwent mid- 
trimester abortion procedures up to the twenty-second 
menstrual week of pregnancy. No maternal mortalities 
were experienced during this time period. 
` Table I lists the initiating procedures used for termi- 
nation of these pregnancies. Suction curettage was 
used for 96.7% of the women whose pregnancies did 
not exceed 14 weeks’ duration from the last menstrual 
period. However, pregnancies of longer duration were, _ 
on occasion, terminated by the suction procedure. Of 
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the midtrimester pregnancies of 16 weeks or more, 
80.6% were terminated with intra-amniotic hyperos- 
molar urea given in combination with either intrave- 
nous oxytocin or intra-amniotic prostaglandin Fe. 

Patients who needed midtrimester instillation proce- 
dures were generally younger than patients presenting 
in the first trimester. For example, 65% of midtrimes- 
ter patients were age 20 or younger, with 3996 being 
age 17 or younger. In comparison, only 53% of the 
patients who underwent suction curettage were age 20 
or younger. In addition, 62% of the midtrimester pa- 
tients and 51% of the first trimester patients had not 
been pregnant before. Also, 53% of the entire group 
were non-white and 68% were single. 


Results 


Thirty-eight abdominal surgical procedures were 
completed during the 54-year period of study. The 
procedures included hysterectomy, exploratory lapa- 
rotomy with or without laparoscopy, and laparoscopy. 
Among patients whose pregnancies were being termi- 
nated during the first trimester, 32 abdominal opera- 
tions were completed, an incidence of 3.9 abdominal 


procedures per 1,000 abortion cases (Table II). Nine | 


(2895) of these surgical procedures were completed for 
the diagnosis or management of complications that oc- 
curred in association with the abortion procedure, 
whereas 23 of these procedures (72%) were done for 
other, unrelated problems. 

During the second trimester, six patients required 
abdominal surgical procedures, an incidence of 1.64 
such procedures per 1,000 abortions. All but one of the 
procedures were completed for diagnosis or treatment 
of complications related to termination of pregnancy. 
It should be noted that the increased incidence of ab- 
dominal surgical procedures in patients undergoing 
first trimester abortion, as compared to the midtrimes- 
ter abortion population, was primarily due to opera- 
tions unrelated to abortion complications. 

In the total abortion population, there was an overall 
incidence of 0.67 hysterectomy per 1,000 pregnancy 
terminations, with little variation according to duration 
of pregnancy. Of the hysterectomies completed in the 
first trimester population, three of five were required 
for treatment of complications arising from the preg- 
nancy termination procedure. Two patients had inter- 
nal cervical os lacerations that extended into the broad 
ligament and were associated with profuse hemor- 
rhage. Interestingly, one of these patients presented 5 
days after the original suction curettage. Another pa- 
tient had a "placental polyp" and was subjected to hys- 
. terectomy at another hospital after a recurrent episode 
of profuse vaginal bleeding. She was the only patient in 
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Table I. Methods of pregnancy termination used 


. in the Fertility Control Center, October 15, 1972 


to June 30, 1978 


Method | . Number of cases 


` First trimester * 


Suction curettage 7,967 
Menstraal extraction 263 
Intramuscular PGFE;, 3 
Curettage 5 

Subtotal 8,238 

. Second trimester 

Urea t intravenous oxytocin 795 
Urea + intra-amniotic PGF,,f 2,142 
Urea + intra-amniotic calcium 2 
PGF ay 283 
Hypertonic saline solution 371 
Extra-ovular PGFo,q_ 17 
Vaginal PGE, 6 
Vaginal 15 methyl PGF a, 26 
Intravenous oxytocin 5 

Subtotal l 3,647 

Total 11,885 


*Includes gestations up to 14 menstrual weeks.’ 
* Prostaglandin F;, in doses of 5, 10, and 20 mg. 


Table II. Tvpes of abdominal surgical procedures 
completed in the Fertility Control Center, 
October 15, 1972 to June 30, 1978 









First trimester | Second trimester 
(8,238 cases) | (3,647 cases) 


Hysterectomy 5 (0.61) 3 (0.82) 

Laparotomy with or without 21 (2.55) 1 (0.27) 
associated laparoscopy 

Laparoscopy alone 6 (0.73) 2 (0.55) 
Total 32 (3.89) 6 (1.64) 


Frequency of abdominal surgical procedures per 1,000 
abortion cases is given in parentheses. 


i 


. this series who underwent an abdominal surgical pro- 


cedure at another institution. In still another patient, a 
diagnosis of leiomyosarcoma was made at the time of 
the pregnancy termination, and treatment was by hys- 
terectomy and bilateral salpingo-oophorectomy. Fi- 
nallv, one patient underwent salpingectomy for ectopic 
pregnancy and hysterectomy for elective sterilization. 
The three patients presenting in the midtrimester 
who required hysterectomy all experienced sepsis sub- 
sequent to an intra-amniotic injection, and Clostridia 
perfringens vas found to be the main pathogen in each 
case. In addition, one patient in this same group had an 
unruptured cornual pregnancy in addition to sepsis. 
Twenty-two laparotomies with or without associated 
laparoscopy were completed, an incidence of 1.9 pro- 
cedures per 1,000 pregnancy terminations. All but one 
of the procedures were completed in the first trimester 
population, and only three of the 21 completed in the: | 
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Table III. Indications for abdominal surgical 
procedures in the Fertility Control Center, 
October 15, 1972 to June 30, 1978 















Laparotomy 
with or with- 
Hysteree- | out associated | Laparoscopy 
.tomy laparoscopy alone 


Infection or sepsis 2 l - 

Uterine perforation 2 3 4 

Ectopic pregnancy l 12 4 

Cystic ovarian tumor - 5 

Malignancy "d l - 

Placental polyp l = — 
Total 8 22 8 





first trimester were used for treatment of complica- 
tions. The reasons for operation included: ectopic 
pregnancy (12), uterine perforation (3), cystic ovarian 
mass (5), appendiceal abscess (1), and choriocarcinoma 
(1). Of the thirteen patients subjected to either lapa- 
rotomy or hysterectomy for ectopic pregnancy, the 
diagnosis was pathologically confirmed in 11. Of the 
two patients who were found not to have ectopic preg- 
nancies, one had.a cystic corpus luteum and the other 
had acute salpingitis. Thus, among the 8,238 pa- 
tients presenting for termination of pregnancy in the 
first trimester, an incidence of 1.3 ectopic pregnan- 
cies per 1,000 abortion procedures was determined. 
Among the five patients who underwent laparotomy 
because of cystic ovarian masses, three had benign cys- 
tic teratomas and the other two had a large corpus 
luteum. .Of interest was the only patient in the mid- 
trimester group who required exploratory laparotomy. 
She presented 4 weeks after a successful intraamniotic 
termination of pregnancy with a history of persistent 
pain in the lower abdomen arid signs of peritonitis; 
operative exploration revealed an appendiceal abscess. 
Finally, one patient underwent several curettage pro- 
cedures that were productive of tissue identified as 
“decidua only." Operative exploration disclosed a cystic 
mass, 2 by 3 cm, lateral to the cervix at the level of the 
right uterine artery. The mass was identified as chorio- 
carcinoma, and the patient subsequently responded to 
chemotherapy. 

Eight patients were subjected to laparoscopy alone, 
an incidence of 0.7 procedure per 1,000 pregnancy 
terminations. Six of these laparoscopies were com- 
pleted in the first trimester population. In four cases, 
ectopic pregnancy was suspected but was not con- 
firmed at laparoscopy; four procedures were com- 
pleted to assess the damage associated with a uterine 
perforation and to allow completion of the abortion 
procedures under direct visualization. Of the nine pa- 
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tients with suspected perforation, five required either 
hysterectomy or laparotomy to control bleeding. Table 
II] shows the indications for surgical procedures in the 
38 cases. 


Comment 


Since most pregnancy terminations are elective, it is 
essential to be able to define for patients the risks asso- 
ciated with the abortion procedure in order for them to 
truly give an informed consent. The two major risks of 
greatest concern are death and the loss of future re-. 
productive capability. The National Abortion Surveil- . 
lance Program has documented that the risk of death 
associated with curettage is 1.7 per 100,000 pregnancy 
terminations.! However, it is unclear what the loss of 
future reproductive capacity is on a national basis. It is 
certain that those patients subjected to hysterectomy 
are effectively sterilized, whereas patients who have 
other kinds of complications in association with preg- 
nancy termination, such as severe pelvic infection, may 
or may not have a reduction or loss of futuré fertility. 

No mortalities occurred during the interval of study 
at the Fertility Control Center. The overall incidence of 
hysterectomy was 0.67 per 1,000 pregnancy termina- 
tions, although the one used for sterilization could have 
been avoided. If this figure could, be used for an esti- 
mate of the national incidence of hysterectomy com- 
pleted in association with pregnancy termination, there 
would be approximately 670 Anierican women under- 
going hysterectomy annually in association with preg- 
nancy termination. This would represent no more than 
0.1% of the total number of hysterectomies completed 
annually in the United States.? 

In the: Fertility Control Center, ectopic pregnancies 
were diagnosed before notable symptomatology oc- 
curred. The at-risk population was identified at the. 
time of ‘suction curettage by obtaining tissue that 
showed only decidua formation with the characteristic 
Arias-Stella reaction. Such patients were subjected to 
laparoscopy in order to differentiate incomplete abor- 
tions, ectopic gestations, or acutely anteflexed or retro- 
flexed uteri in which the site of pregnancy was not 
sampled. 

In regard ‘to the operations completed for cystic 
ovarian tumors, of the five patients in whom this diag- 
nosis was made, only three had a significant pathologic 
condition, whereas two patients were operated upon 
for cystic corpora lutea. It should also be noted that two 
other patients in the total population were found at the 
time of operation to have cystic corpora lutea. One of 
these patients was subjected to laparotomy and one to 
laparoscopy. If operations had been avoided in-these 
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four patients, the incidence of abdominal surgical pro- 
cedures would have been reduced from 3.9 to 2.4 per 
100,000 first trimester termination procedures. 

The correct management of cystic adnexal masses 
diagnosed prior to the abortion procedure should in- 
clude sonography for characterization of the cystic 
mass, i.e., multilocular vs. unilocular, and documenta- 
tion of size. An abdominal x-ray film may demonstrate 
the presence or absence of calcification which would 
aid in the identification of cystic teratomas. After ter- 


mination of a pregnancy, the patient should be seen at - 


the end of 4 weeks, at which time a repeat sonogram 
can be obtained to demonstrate the alteration in size 
that one would anticipate with a corpus luteum. Cystic 
pelvic masses first recognized after abortion may be 
either ovarian or paraovarian cysts, or broad ligament 
hematomas that require definitive diagnosis by lapa- 
roscopy. It is interesting that not one cystic adnexal 
mass was identified in the midtrimester abortion popu- 
lation. 

The diagnosis and treatment of uterine perforation 
depend upon when the perforation is recognized and 
the quantity of bleeding associated with it. The inci- 
dence of perforation reported in this study was one per 
1,000 cases, which is a relatively low incidence of occur- 
rence compared to that reported from ambulatory 
outpatient programs in which abortion is usually 


limited to pregnancies of no more than 12 weeks’ du- 


ration from last menstrual period.’ 

If a uterine perforation is recognized at the termina- 
tion of the abortion procedure, and if no tissue, such as 
omentum, has been identified in the suction cannula, 
the patient can be safely observed. This procedure was 
followed in three instances in this series. If the perfo- 


Abdominal surgical procedures in abortion population 533 


ration is recognized at the initiation of the curettage 
procedure and evacuation of the uterus is incomplete, 
laparoscopy is mandatory in order to complete curett- 
age under direct visualization. This approach will also 
allow documentation of the location of uterine perfo- 
ration, presence or absence of active uterine bleeding, 
and assessment of damage to other structures. Clinical 
experience indicates that a fundal, an anterior lower 
uterine, or a posterior lower uterine perforation is un- 


- likely to bleed after the uterus has been evacuated in 


conjunction with the use of oxytocic agents. If the per- 
foration has occurred laterally into the broad ligament 
or because of the creation of a false passage, the chance 
of significant hemorrhage is increased. When a patient 
experiences a significant loss of blood in association 


with uterine perforation, one should suspect that the 


perforation has extended into the uterine artery. After 


" elimination of other causes, such as retained tissue or 


atony, such patients must be promptly subjected to 
laparoscopy, and probably laparotomy. 

The resu.ts of this survey demonstrate that patients 
may be candidates for abdominal surgical procedures 
in association with pregnancy termination because of 
ectopic gestations or other coexistent genital patholosis, 
as well as for the treatment of the complications of 


abortion procedures. These data allow us to provide’ 


patients wita an estimate of their chances of having to 
undergo abdominal surgical procedures, prior to their 
making a firal decision for termination of a pregnancy. 

We have avoided combining termination of preg- 
nancy with sterilization because the Fertility Control 
Unit was established to study the problems of preg- 
nancy termination, and because of additional anesthe- 
sia requirements. 
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Vaginal colonization with invasive Escherichia coli 


during pregnancy 
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Escherichia coli containing the K1 antigen was isolated from women throughout their pregnancy and 
at delivery. The number of positive isolations varied from 5% to 7% throughout pregnancy, and 50% 
of the babies were colonized if their mothers were positive for this organism at the time of delivery. . 
In contrast to group B streptococci, the spontaneous loss or acquisition of E. coli K1 was 


uncommon. (AM. J. OBSTET. GYNECOL. 137:534, 1980.) 


THERE have been 100 different strains of Escherichia 
coli categorized by their K antigens, most of which are 
capsular polysaccharides. These polysaccharides have a 
chemical and physical structure similar to that of the 
capsular polysaccharides of such invasive bacteria as 
meningococcus, pneumococcus, and Haemophilus inftu- 


enzae, type b.! It was shown subsequently that E. coli K1. 


polysaccharide is probably identical to meningococcal 
group B polysaccharide, and that both will induce the 
formation of antibodies.” The relationship. between 
capsular polysaccharide and E. coli invasiveness was 
shown first by Smith,” and a direct association between 
neonatal meningitis (an invasive bacterial disease) and 
E. coli with the K] capsular polysaccharide has been 
reported by Robbins and associates.“ 

With the identification of invasive E. coli with particu- 
lar antigens it became possible to look for these specific 
E. coli in relation to transmission and pathogenesis of 
disease. Sarff and associates? have suggested that 70% 
of infants with meningitis due to E. coli K1 obtain the 
pathogen from their mother either at the time of deliv- 
ery or in the neonatal period. They also reported that 
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the culturing of rectal swabs showed that 47% of preg- 
nant women were colonized by E. coli; unfor tunately, 
data from vaginal or’ cervical cultures were not 
available. ! 

If neonatal acquisition of E. coli Kl isa jusittion of 
contamination during birth, the most likely site fór that 
organism would be the cervix or vagina. It is kriown, 
generally, that E. coli occurs in the cervix in 3% to 20% 
of normal women, but it is not known what proportion , 
of these E. coli carry the invasive antigen, K1. DA 


Material and methods 


After approval for the study had been given by the 
Human Investigation Committee of the University of 
Rochester, we obtained endocervical and vaginal spec- 
imens for culturing from a total of 442 women when ` 
they registered for their pregnancy in the first trimes- 
ter. This group of women was followed with repeat 
cultures in the second and third trimesters. Additional 
vaginal specimens for culturing were obtained from 
the mothers at the time of delivery, as well as specimens 
from the cord stump of the newborn infants when they 
arrived in the nursery within 2 hours after delivery. All 
were private patients from four individual practices 
and from one prepaid group health plan. Thus, all 
were middle-class to upper-middle-class patients, and 
approximately 90% were white. 

Specimens for culturing were obtained with the same 
sterile cotton-tipped swab from the cervix and vagina. 
The swab was placed immediately into trypticase soy 
broth and refrigerated until picked up by the labora- 
tory—within 48 hours. The broth culture then was in- 
cubated for 24 hours at 37? C before streaking on a 
triplate Petri dish. 
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Table I. Results of cervicovaginal cultures for Escherichia coli KI bacteria during pregnancy 


| No. of (96) No. (96) positive in later *. i 
No. of cultures positive cultures trimesters or at delivery 








No. (96) positive 


Pregnancy trimester becoming negative 
First 442 . 28 (6) | 1 (0.2) 2 (796) 
Second 330 16 (5) 2 (0.6) 0 

Third 327. Ck, 15 (5) 2 (0.6) 0 
Mother-delivery — 369 24 (7) NA 

Baby-delivery 305 8 (3) NA 


NA = Not.applicable. 
*'That is, of those women who were negative for E. coli Kl in other trimesters. 


— 


The agar consisted of trypticase soy broth in 1.5% women. In contrast to the natural history of vaginal 
agarose containing equine meningococcal group B àn- colonization with group B beta-hemolytic streptococ- 
tiserum (National Institutes of Health, horse #46) ac- cus, once vaginal colonization with E. coli K1 is evident, 
cording to Sarff and associates.? Streaked plates were it remains so throughout pregnancy. 
read with a high-intensity transmitted light against a The lack of morbidity among 8 newborn infants in 
dark background. Large colonies surrounded by a halo this study doesnot allow comment on the expected 
in the agar were determined to be positive for Es- morbidity with this organism because of the small 
cherichia coli K1. AE number studied here. Only specimens from the cord 

| | stump were cultured in order to maximize the number 

Results _ of positive neonatal cultures. Since no morbidity oc- 

Of the original 442 women from whom specimens curred, cultures of material from the ear canal were 
for culturing were obtained in the first trimester of not performed. The expected positivity from the ear 
their pregnancies, 330 had cultures in the second site was: very low compared to that from the cord 
trimester, 327 in the third trimester, and 369 at deliv- stump. With expected vaginal colonization during 
ery. Cultures were done on 305 babies within 2 hours pregnancy of 595 to 7% and a possible 5096 transmis- 
after delivery. Table I details the number of women sion rate tc newborn infants, one would have to per- 
colonized and the number colonized in later trimesters form cultures on 3,000 to 4,000 pregnant women and 
or at delivery. No more than 2% of the women whohad ~ their newborn infants in order to approximate what 
negative cultures when first seen subsequently had a the expected neonatal morbidity might be. In contrast 
positive culture. Approximately one half of the moth- to vaginal colonization, Sarff and associates? found a 
ers colonized with E. coli K1 had newborn infants col- maternal rectal carr lage rate for E. coli K1 of 47%, and 
onized with this organism. a neonatal rectal carriage rate of 31%. This study has 

No morbidity occurred in any pregnant patient nor approached the problem of the incidence of maternal 
in any newborn infant who was part of this study. No vaginal colonization with an invasive E: coli and has 
mother or newborn infant was treated for the. presence - demonstrated a very low maternal morbidity. 
of E. coli K1. "We are grateful to Dr. George McCracken, who 

Cement kindly supp.ied the meningococcal group B antiserum. 


This is the first report to detail the presence of E. col 
containing the K1 antigen in the vaginas of pregnant 
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Clinical significance of amniotic fluid, amniotic 
membranes, and endometrial biopsy cultures at 


the time of cesarean section 
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When we compared amniotic fluid and amniotic membranes, as a source of organisms at the time 
of cesarean section, amniotic membranes proved to be superior. During labor, intact membranes do 

riot protect the amniotic cavity from contamination with pathogenic anaerobes and commensals. _ 

Ruptured membranes in the presence of prolonged labor predisposes the amniotic cavity to 

contamination with pathogenic anaerobes, commensals, and pathogenic aerobes. Cultures of the 
endometrial biopsy specimens taken from the site of incision at the time of cesarean section 
showed the presence of pathogens in 50% of the women with prolonged labor and ruptured 


membranes. (AM. J. OBSTET. GYNECOL. 137:536, 1980.) 


‘INVASION of the amniotic cavity by organisms is often 
associated with ruptured membranes during labor. On 
the other hand, intact membranes are considered by 
many physicians to act as a barrier to bacterial invasion 
of the amniotic fluid. Frequent vaginal examinations 
have also been shown to increase the possibility of bac- 
terial contamination of the amniotic cavity.!! At our 
institution, there has been a high incidence of prema- 
ture rupture of the membranes at the time of cesarean 


section, so that, frequently, amniotic fluid has not been 


: available for culture study. Because of the characteris- 
tic bacteriostatic properties of amniotic fluid, it may 
not, when cultured, yield an accurate measurement of 
the.degree of bacterial contamination present during 


labor. To obtain more precise measurements, speci- | 


mens for culturing were taken from a portion of the 
amniotic membranes as well as from the amniotic fluid. 
One endometrial biopsy specimen taken from the site 
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Table I. Various organisms found in specimens 
of amniotic fluid and amniotic membrane (most are 
normally present in the vagina) 


Aerobes l l 
Known pathogens Escherichia coli 


Klebsiella species 


Probable pathogens Enterococci __ 

Probable commensals Bifidobacterium 
Eubacterium 
Propionibacterium 


a Streptococcus 
Nonhemolytic streptococcus 
Nongonococcal Neisseria 
` species | 
Staphylococcus epidermidis 
Anaerobes 
Known pathogens Peptococcus 
Peptostreptococcus 
Bacteroides fragilis 
Other bacteroides species 
Fusobacteria - 
. Clostridia ` 


of the incision was used for the culture study; whereas a 
second such specimen was obtained for pathologic 


studies to determine the presence, or absence, of cellu- 
lar changes. 


Material and methods 


Seventy-three patients who had undergone cesarean 
section were included in this study. The only patients 
excluded from the study were those with a history of 
antibiotic therapy during the last month of pregnancy 
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Table II. Frequency with which the organisms were found in this study 







Aerobes 
Known pathogens 
Escherichia coli 5 
Proteus mirabilis 
Klebsiella species L 
Enterobacter species 
Pseudomonas 


c 


Total 

Probable pathogens 
Enterococci 

Total 

Probable commensals " 
Bifidobacterium ` 
Fubacterium 
Propionibacterium 
o Streptococci 
Nongonococcal Neisseria 
Staphylococcus epidermidis 
Nonhemolytic streptococcus 


‘Total 36 


pw 
UO CO OO re NO. N) “uJ. 


Anaerobes 
Known pathogens 

Peptococcus 5 
Peptostreptococcus 3 
Bacteroides fragilis ` 2 
Other bacteroides 2 
Fusobacterium l 
Clostridia 3 

Total 16 


and/or a history of prophylactic antibiotics prior to ce- 
sarean section. In 56 of the 73 cases, amniouc fluid, 
amniotic membranes, and a portion of the glove worn 
by the surgeon were obtained for culture and bac- 
teriologic studies. 

The culture medium chosen for specimens of amni- 
otic fluid was prereduced brain-heart infusion (BHI; 
Scott Labs, Fiskerville, Rhode Island) broth, whereas 
the amnictic membranes and portion of the surgeon’s 
glove were placed in a prereduced chopped meat- 
glucose (CMG; Scott Labs, Fiskerville, Rhode Island) 
broth for transportation to the culture laboratory. The 
endometrial biopsy specimens obtained in 17 of the 73 
women were also transported in the CMG medium. - 

At operation, after the uterus had been incised, 5 ml 
of amniotic fluid was aspirated with a sterile syringe 
injected through the rubber stopper into the BHI 
medium. After delivery of the placenta, a section of the 
amniotic membranes, approximately 4 to 5 square cen- 
timeters in size, was excised from the area of incision 
and placed in the CMG medium. Precautions were 
taken to avoid the formation of bubbles in the CMG 
medium during this process. At the end of the surgical 
procedure, the surgeon’s glove was removed, and two 






36 Patients 
with ruptured 
membranes in labor 










13 Patients ` 
with intact 
membranes in labor 


6 Patients 
- with intact 
membranes not in labor 








0 0 
0 0 
d 
l 
l 
4 
4 
8 2 
I 
19 3 
3 
4 
0 
7 
2 
0 
16 0 


Table III. Correlation of clinical course with cultures 


Twenty-three patients were omitted, since 14 received 
antibiotics in the recovery room and nine others had 
nongenital infections. 


All organisms 


Growth No growth Total 
Febrile 22 0 22 
Afebrile e 4 11 
Total - 29 4 ` 33 


All patients who became febrile had a positive culture. 
Of 11 patients who were afebrile, seven had a positive 
culture. In five cases of the latter cases there were only 
cómmensals, and in the other two cases there were com- 
mensais and anaerobes. 


Pathogens only 
Pathogens No pathogens Total 
Febrile j 16 6 22 
Afebrie 9 9 i! 
Total i8 15 33 





fingers of the glove were placed in the CMG medium 
and handled in the same manner as the amniotic mem- 
branes. All specimens were processed promptly. Gas 
liquid chromatography technique, as set forth in the 
Virginia Polytechnic Institute manual, was used to 
identify anaerobes, whereas. standard microbiologic 
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Table IV. Endometrial biopsy cultures at cesarean section, intact membranes 















Hours of Pathologic” 
ruptured findings of Culture of 
membranes endometrial biopsy endometrial biopsy 
0 0 — No growth 
0 0 . Noinflanmation X Propionibacterium 
0: 2 Focalmild . Staphylococcus epidermidis, 
inflammation lactobacilli 
0 3 Noinflammation Staphylococcus epidermidis 
0 4 Regressive changes No growth 
0 4 . Noinflammation No growth 
0 6 . Noinflanmation Staphylococcus epidermidis, 
peptostreptococcus, 


propionibacterium 




























Amniotic | Postop- 
Amniotic membrane: | erative 
fluid culture ‘culture | infection Therapy 


No growth Nogrowth. None None 
Propionibacterium — None None 
Staphylococcus epidermidis — Yes Ampicillin 
No growth | — , Yes Ampicillin, : 
; | gentamicin 
No growth -— None. None 
Staphylococcus epidermidis — None None 
Peptostreptococcus — Yes Ampicillin, 
22s gentamicin 





methods were used to identify facultative TE or- 
ganisms. 


Results 


The various organisms found in the specimens of 
amniotic fluid and amniotic membrane (Table I) can be 
divided into pathogenic aerobes and anaerobes, some 
of which are probably pathogenic (enterococci) where- 
as others are commonly referred. to as commensals 
(aerobes and anaerobes). Most. of the organisms are 
those normally present in the vagina, and Table. II ' 
shows the frequency of such occurrences. 

The results were first analyzed on the basis of all 
organisms present and then again on the frequency of 
occurrence of known and probable pathogens. When 
the results of the culture findings on all organisms were 
summarized, no growth was noted in the amniotic fluid 
or amniotic membranes in 18 cases. Within a group of 
33 women, however; the amniotic fluid and amniotic 
membrane cultures yielded the same results in 17 in- 
stances. In 10 of these patients, more organisms were 
present in the amniotic membranes than in the amni- 
otic fluid, whereas a larger number of organisms was 
present in the amniotic fluid in six. No amniotic fluid 
was present in five cases so that no comparison could be 
made. 

Bacterial cultures of pathogens (aerobic and anaero- 
bic) and probable pathogens present in the amniotic 
fluid and amniotic membranes were then evaluated. 
Positive cultures were found in 26, and the organisms 
were identical i in 12 of these. In eight.cases the amniotic 
membranes demonstrated a larger number of patlio- 
gens than did the amniotic fluid, whereas in the other 
six cases, a larger number of pathogens was found in 


the amniotic fluid. It is of interest to note here that the | 


amniotic membranes proved t to be a superior source of 
organisms for study. 

The cultures of the surgeon's glove were also quite 
interesting in that, of the 22 cases that demonstrated 


positive pathogenic aerobes or anaerobes in either the 
amniotic membranes or amniotic fluid, the glove cul- 
tures showed pathogenic aerobes or anaerobes i in one 
third of those cases. 

. The second portion of the study was designed to 
. examine the relationship of ruptured membranes and 
labor to bacterial contamination. Table II shows the 
various organisms found in a group of 36 patients with 


` ruptured membranes that occurred during labor. In 


summarizing possible additional factors, we found that 
the average duration of ruptured membranes was 16.4 
hours, the average duration of labor was 19.0 hours, 
the average number of vaginal examinations was 6.8, 
and the average hospital stay was 7.4 days. The occur-. 
rence rate of wound infections in this group was 16.6%. 
Table II shows the organisms found in 13 patients with 
intact membranes in labor. The possible additional fac- 
tors affecting this group of patients included an aver- 
age length of labor of 10.5 hours, an average number 
of vaginal examinations of 3.3, and an average hospital 
stay of 7.0 days. The wound infection rate in this group 
was 7.7%. In six women with intact membranes not in 
active labor (repeat cesarean sections), the average . 
number of vaginal examinations was 1.7, and the aver- 
age hospital stay was 6.5 days. In four of these patients, 
no bacterial growth was evident in the amniotic mem- 
branes, in the amniotic fluid, or on the surgeon’s glove. 
As for the other two patients, the amniotic fluid of one 
contained nonhemolytic streptococcus, and Staphylococ- 
cus epidermidis was found in both. One mild, superficial 
wound infection ‘occurred in a patient who had no 
growth in the amniotic fluid. No pathogens were pre- 
sent in the amniotic fluid or amniotic membrane cul- 
tures in the group of six patients who underwent re- 
peat cesarean sections (Table II). 

The most common pathogenic aerobes encountered 
in this study were Escherichia coli, Klebsiella, and en- 
terococcus, whereas the most common pathogenic an- 
aerobes were of the Bacteroides species, Peptococcus, 
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Table V. Endometrial biopsy cultures at cesarean section, ruptured membranes, in labor 


































Hours of Pathologic find- Postop- 
ruptured ings of endo- Culture of Amniotic Amniotic erative 
membranes metrial biopsy endometrial biopsy fluid culture membrane culture | infection 





4 5 Degenerative a Streptococcus Staphylococcus epider- — None None 
changes l midis, Peptostrep- l 
tococcus 
1i 11  Noinflam- No growth Enterococcus, . — Yes Ampicillin 
l mation Peptococcus ; 
4 12 No inflam- ‘No growth No growth — Yes Ampicillin, 
mation gentamicin 
7 14 Degenerative Staphylococcus epider- Staphylococcus epider- — Yes Ampicillin, 
" changes midis,Peptococcus midis, a Strepto- gentamicin 
coccus, Bacte- 
roides species 
10 16 No inflam- a Streptococcus, a Streptococcus, — Yes Ampicillin, 
mation Bactercides spe- Bacteroides spe- gentamicin 
cies, Peptostrep- cies, Peptostrep- 
tococcus tococcus | 
10 17  Noinflam- No growth — No growth None None 
mation 
12 2) — a Streptococcus, — a Streptococcus, Yes Ampicillin, 
Bacteroides spe- ^. Bacteroides spe- gentamicin 
cies, Clostridium cies, Clostridium 
| ramosum ramosum 
11 22 Focal mild a Streptococcus, Bacteroides species MELLE Yes Ampicillin, 
deciduitis Bacteroides spe- gentamicin, 
| id cies, Neisseria Geopen 
24 24 p — Escherichia coli, Escherichia coli, — Yes Ampicillin, 
Bacteroides fragilis, Bacteroides fragilis. gentamicin, 
Peptococcus Peptococcus Cleocin 
i (fourth day) 
30 24 on No growth — Staphylococcus epi- Yes  ' Ampicillin, 
dermidis gentamicin 





and Peptostreptococcus. As for the commensals, Staphy- 
lococcus epidermidis, streptococci, and nongonococcal 
Neisseria were most often found in this group. _ 
Table II also compares the 36 patients with ruptured 
membranes during labor to the 13 patients with intact 


membranes during labor. It should be noted that only ` 


in the group with ruptured membranes did we find 
pathogenic aerobes, such as Escherichia coli, Klebsiella, 
and enterococci, and pathogenic anaerobes, such as 
Bacteroides fragilis and Clostridia. None of these or- 
ganisms appeared in patients with intact membranes. 
However, in the group with intact membranes, there 
was a proportionately larger number of pathogenic 
anaerobes and commensals than in the group with rup- 
tured membranes. Anaerobes appeared within 3 to 6 
hours after the onset of labor in those patients with 
intact membranes. : ! 

Table III shows an excellent correlation between the 
culture results and the clinical course of the patient. 
This correlation was first developed on the basis of all 
organisms found and then again using pathogens only. 
In both instances, it will be noticed that a febrile or 
afebrile course was directly related to the presence or 
absence of organisms. 


Table IV shows the results of culturing of the endo- 
metrial biopsy specimens taken from seven patients 
with intact membranes who had a course of labor of 0 
to 6 hours. This is the group of patients who under- 
went repeat cesarean sections. In only one instance was 
a pathogen (Peptococcus) found in the amniotic fluid 
or endometrial biopsy, and this occurred in a patient 


who was in labor for 6 hours. There is a good correla- 


tion between the organisms found in the amniotic fluid 
and those Found in the endometrial biopsy specimens. 

Table V demonstrates the results of endometrial 
biopsies in 10 patients with ruptured membranes in 
labor. The results of 50% of these biopsies revealed 
such pathogens as Peptococcus, Bacteroides species 


(including Bacteroides fragilis), Clostridia, and Es- 


cherichia coli, whereas pathogens were found in the 
amniotic fluid or amniotic membranes in 70% of the 
cases. 

Whether antibiotics were or were not given in the 
recovery recom or after febrile morbidity developed: (36 
to 48 hours) seemed to have little bearing on the dura- 
tion of hospital stay. In 14 patients, antibiotics were 
begun immediately after operation, with a resultant 
hospital stay of 7.7 days. When similar antibiotics were 
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administered after febrile morbidity developed in 23 


patients, the hospital stay averaged 7.0 days. 


Comment 


In 1937, Harris and Brown’ studied the bacterial 
‘content of the uterus at the time of cesarean section 
and concluded that bacterial invasion increases with 
multiple vaginal examinations and rupture of the 
membranes. Gosselin® and Weinstein,'? in 1937 and 
1938, demonstrated that bacterial contamination of the 
endometrial cavity occurs during labor, even when the 
membranes are intact. In 1949, Cattaneo! reported 
that amniotic fluid possesses an antibacterial property 
which keeps the amniotic cavity sterile. When Stroup” 
evaluated amniotic fluid in 1962, he concluded that the 
“penetration of intact fetal membranes by vaginal bac- 
teria probably does not occur often, even during 
labor." 

The large number of organisms normally present in 
the vagina can contaminate the amniotic fluid, amniotic 
membranes, and endometrium during labor with, or 
without, rupture of the membranes. This is true of 
anaerobes and commensals in patients with intact 
membranes. When the membranes are ruptured and 


labor is prolonged, however, the resultant contamina-- 


tion is greater and may include such pathogens as 
gram-negative enteric bacilli in addition to other or- 
ganisms, such as Bacteroides fragilis, enterococci, and 
Clostridia, since there is an absence of the bacteriostatic 
effect, as well as access to the amniotic cavity, > ! 
When patients with prolonged labor were delivered 
of infants.vaginally, a moderate incidence of febrile 
. morbidity was noted. However, this in no way com- 
pares with the frequency of febrile morbidity in similar 
patients who had undergone cesarean section. Ledger? 
has shown that, in similar cases, the incidence of endo- 


metritis i$ seven times greater for patients who have- 


cesarean section deliveries than for those who have vag- 
inal deliveries. 

The cause of morbidity is twofold. First, the endome- 
trial cavity has been contaminased, and, second, the 
contaminated amniotic fluid is handled inappropriately 
in many cesarean sections. If the amniotic fluid is al- 
lowed to spill into the peritoneal cavity, for instance, 
the peritoneal cavity will become contaminated as well. 
Careless handling of instruments, suction tips, and the 
surgeon's gloves can also spread contamination. It 
seems evident that appropriate care in this area could 
reduce extrauterine postoperative infections. Placing 
the patient in the Fowler position and irrigating the 
wound after closure of the uterus could also help pre- 
vent infection, as could irrigation of the subcutaneous 
tissue. These procedures should not, however, be nec- 
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essary in elective cesarean sections, since the amniotic 
fluid and endometrium have no pathogens. Intrauter- 


ine postoperative infections (e.g., endometritis) pose a 


different problem. l 
Gram staining for bacteriologic study was done 
mostly for the sake of experience, but the findings 
should prove helpful in a tentative diagnosis of or- 
ganisms present at some future time.* With ruptured 
membranes and prolonged labor followed by cesarean 
section, all categories of organisms were present, and 
predisposed the patient to a polymicrobial infection, 


- probably as a result of bacterial symbiosis. The term 


“prophylactic antibiotics at the time of cesarean sec- 
tion” is somewhat misleading, since it suggests that the 
drug is present in the tissue before the organism, when, 
in fact, the drug is not administered until after the cord 
has been clamped. In this study, the specimens of the _ 
endometrium taken at biopsy showed that, in a major- 
ity of patients with ruptured membranes who were in 
labor, pathogens were already present and contamina- 
tion had already occurred. The correct use of.a 


‘prophylactic drug to avoid endometritis, for example, 


would require that the drug be administered soon after 
the onset of labor, since that is when contamination 
begins. This is rarely indicated. 

To disregard commensal organisms as being of little 
or no importance does not seem to be wise. In experi- 
mental studies on infections in mice, Hill? has shown 
that the low-virulence aerobic bacteria, which are 
otherwise innocuous, can enhance the pathogenicity 
of anaerobic bacteria. Also, in the studies done by 
Eschenbach? on nongonococcal tubal cultures, it was 
observed that certain facultative aerobic bacteria (in- 
cluding Staphylococcus epidermidis and nonhemolytic 
streptococcus) were common isolates and were usually 
found in combination with anaerobic bacteria in mixed 
infections, The question then remains whether com- 
mensals also may be involved in bacterial symbiosis and 
thus contribute.and/or predispose to some infections. 

The findings of this study show that amniotic mem- 
brane cultures are more reliable than amniotic fluid 
cultures when analyzed to-determine the presence or 
absence of aerobes and/or anaerobes; and since amni- 
otic membranes are always available, whereas amniotic 
fluid may not be, they provide a superior source of 
organisms for study. The cultures of the surgical gloves 
yielded a significant number of pathogenic organisms, 
thus indicating that the surgeon should change gloves 
before beginning the closure. 

The data on cases of cesarean section are as follows. 
In the patients who underwent elective cesarean sec- 
tion (those with intact membranes who were not in 
labor), no pathogens were found in the amniotic cavity. 
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In the patients with prolonged labor and intact mem- 
branes, numerous pathogenic anaerobes and commen- 
sals were observed, yet no pathogenic aerobes were 
found. In the patients with prolonged labor and 


ruptured membranes, all three categories of vaginal | 


organisms were present (i.e., pathogenic aerobes, path- 
ogenic anaerobes, and commensals). An excellent corre- 
lation exists between febrile morbidity and positive 
cultures. The duration of hospital stay was similar re- 
gardless of whether antibiotics were administered after 
delivery or after febrile morbidity became manifest, 
since the infection being treated was endometritis. 
However, not all patients require antibiotics, since seri- 
ous febrile morbidity does not always occur. Proper 
handling :of the amniotic fluid and instruments may 
‘decrease the rate of occurrence of wound infections. 
Culturing of the endometrial biopsy specimens 
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Discussion 


DR. CHARLES C. BIRD, Evanston, Illinois. The two 
principal purposes of the paper were, in my judgment, 
fulfilled, namely, to study the feasibility of using am- 
niotic membranes as a culture source for bacteria, and 
to study the effects of labor and the status of the mem- 
branes on bacterial growth. Amniotic membranes are a 
reliable source of bacteria, and, in fact, there were in- 
stances in which the fluid showed no growth but the 
membranes themselves demonstrated significant path- 
ogenic bacteria when cultured. To a lesser extent, the 
surgeon's gloves were also found to be a culture source 
for bacteria. Additionally, the authors discovered 
through biopsy of the endometrium at the time of ce- 
sarean section that the lining of the uterus is often an 
excellent culture source for bacteria. ! 

Dr. Cooperman and associates bacteriologic data 
have reconfirmed what clinicians have known for a 
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However, pathogens were present in the endometrium 
in 50% of those patients with ruptured membranes and 
prolonged labor who underwent cesarean section. The 
seeds of endometritis were present. The incidence of 
endometritis is estimated to be seven times greater in 
those who undergo cesarean sections than in similar 
patients who have vaginal deliveries; incision through 
contaminated endometrial tissue, the moderate loss of 
blood, znd decreased immune response (especially if 
general anesthesia is used) are the reasons for the 
higher rate of occurrence. 

The physician who plans to use prophylactic antibi- 
otics must remember that contamination begins soon 
after the onset of labor. 
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long time, that the clinical situation of ruptured mem- 
branes, long labor, multiple vaginal examinations, and 
then cesarean section is extremely worrisome from the 
point of view of maternal morbidity. The chance of 
postoperative infection, either endoparametritis or 
wound infection, is very high in these patients. On the 
basis of the work presented -here, we can see why. 
When the membranes are ruptured, there is relatively . 
rapid invasion of the amniotic fluid, membranes, and 
endome:rium by both aerobic and anaerobic bacteria, 
and cultures are frequently positive for both types of 
organisms. When membranes are intact, however, cul- 
tures are not usually positive for aerobes, but patho- 
genic anaerobic bacteria can still be found. 

Morecver, this aspect of the paper falls directly in line 
with the continuing work on bacterial inhibition by am- 
niotic fuid being done at several centers. Specifically, 
amniotic fluid contains a substance which unequivocably 
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inhibits bacteria. Larsen and his colleagues,! at the Uni- 
versity of lIowa,. demonstrated that amniotic fluid 
would not support the growth of the aerobic bacteria, 
Escherichia, coli, Streptococcus faecalis, and Staphylococcus 
aureus. This same group further showed that the addi- 
tion of phosphate will negate this bacteria-inhibiting 
influence of amniotic fluid.” A sophisticated extension 
of their work, with scanning electron microscopy, pic- 
torially displayed precisely what bacteriostatic event oc- 
curs when bacteria violate the amniotic fluid.? Bacterial 
growth occurred but cell division was blocked, which 
resulted in bizarre, presumably clinically ineffectual 
elongated bacterial forms. 

In the case of anaerobic bacteria, Thadepalli and as- 
sociates? discovered the same bacteriostatic effect of 
amniotic fluid, but this phenomenon was far less 


dramatic than that seen with aerobic bacteria. The in- 


hibitory influence of amniotic fluid was particularly 
. poor against peptostreptococci, peptococci, and Bac- 
teroides fragilis. | 

This certainly can explain why the authors did not 
find pathogenic aerobes, but did find anaerobes, in pa- 
tients with intact meinbranes. Ì suspect that this is also 
why we see anaerobes playing a preeminent role in 
postcesarean section morbidity. 

I believe that, in light of ever-increasing rates of ce- 
sarean section at almost.all hospitals, we should con- 
stantly remind ourselves that this operation carries with 
it a much higher morbidity rate than does vaginal de- 
livery. | agree with the authors that more stress should 
-be placed on the appropriate handling of potentially 
contaminated instruments during a cesarean section, 
and on more wound irrigation. Surgeons, house 
officers, and nurses must continually be cognizant of 
the importance of sterile technique, and a-cavalier at- 
titude by anyone in the operating room must never be 
tolerated. 

The authors make the point that their data show that 
the concept of prophylactic antibiotics is really mislead- 


` 
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ing, since the administration of antibiotics is not 
prophylactic at all but merely treatment of existing ill- 
ness, because we can'see that the organisms are fully 
present and "firmly entrenched" prior to delivery. I 
agree. 

Although not inven practiced at Evanston 


. Hospital, there is no question that the “prophylactic” 


administration of antibiotics, usually a single broad- 
spectrum agent, to patients undergoing cesarean sec- 
tion significantly lowers the incidence of postoperative 
maternal morbidity. I wonder, in light of the data pre- 
sented in the present paper, whether it would be more 
advantageous to. give both anti-aerobic and anti-an- 
aerobic antibiotics to patients undergoing cesarean 
section who have prior rupture of the membranes, and 
perhaps just anti-anaerobic antibiotics to similar pa- 
tients with intact membranes. At any rate, it is work 
such as this that allows the clinician to be more precise 
in his therapeutic regimens. 

The question I would like to ask is: Are “prophylac- 
tic" antibiotics given to all cesdrean section patients at 
Cook County Hospital, or to just certain patients, and 
which antibiotic or antibiotics are utilized? po j 
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Lack of subhourly variations in plasma unconjugated 
estriol levels in pregnant diabetic patients in the 


third trimester 


~ 


Cu. V. RAO, Pu.D. 
ROBIN WILLCOURT, M.D. 
JOHN T. QUEENAN, M.D.* 


Louisville, Kentucky 


Analysis of 94 samples of blood collected from five pregnant diabetic patients in the third trimester 
revealed that there were no significant subhourly variations in plasma unconjugated estriol levels. 
Therefore, single random samples of blood coijlected at the same time every day are adequate for 
unconjugated estriol measurements. (AM. J. OBSTET. GYNECOL. 137 543, 1980:) 


THE EFFECTIVE management of pregnant diabetic 
patients in the third trimester requires daily monitor- 
ing of unconjugated estriol levels in peripheral blood 
` or total estriol (or total estrogens) in 24-hour specimens 
of urine.*-!° Although the relative merits of a plasma 
test over a urine test, and vice versa, in the manage- 
ment of patients are debated, Distler and associates* 
reported that the fall in estriol levels which reflects im- 
pending fetal jeopardy occurs earlier in plasma than in 
urine. , 

. Generally, a UT random sample of blood collected 
at the same time every day is used for the measurement 
of unconjugated estriol levels. However, the results of a 
recent study on five normal pregnant women in the 
third trimester indicated, that a continuous pooled 
sample of blood collected over a period of 30 min- 
utes would give a more reliable value for unconjugated 
estriol levels than a single random sample of blood." It 
is not known, however, whether the same subhourly 
variations occur in pregnant diabetic patients in the 
third trimester, where this test is generally believed to 
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have the greatest usefulness. The lack of such infor- 
mation led us to undertake the present study on a total 


of 94 samples of blood collected from five pregnant 


diabetic’ patients in the third trimester. The results 
showed that a continuous pooled sample of blood col- 
lected over a period of 30 minutes had no advantage 
over a single random sample of blood in providing reli- 
able values for unconjugated estriol levels. 


Material and methods 

Subjects. Five pregnant diabetic patients from 34 to 
40 weeks gestation participated in this study. They 
were not hospitalized during this study, and the diabe- 
tes, appeared to be under good control. Informed con- . 
sent was obtained from the patients, and the study was 
approved by the Human Studies Committee of our in- 
stitution. ‘The results of this study (plasma estriol levels) 
were no: used in the management of these patients, all 
of whom were subsequently delivered of living infants 
at 38 to 41 weeks of gestation. The infants’ weights 
were aporopriate for gestational age. 

Sampling procedure. The patients were in a left 
lateral position during the procedure for collection of 
blood. All samples of blood were obtained between 
1100 and 1200 hours, with the use of a Harvard pump 
modified to receive 3 ml syringes. The syringes were 
connected to a three-way stopcock, and one of the 
syringes was fixed in position. A No. 23 gauge scalp 
vein needle was inserted into the dorsal hand veins, 
and the Teflon tubing leading from the needle was 
attached to the three-way stopcock. The syringes and 
lines were flushed with heparin to preverit the clotting 
of blood during the collection period. A continuous 
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Table I. Accuracy, precision, and reliability of the radioimmunoassay for estriol 





Parameter 


Water blank 
Pooled plasma‘assayed in one assay (intra) 
Same pooled plasma assayed in different assays (inter) 


Recovery of added * H-estriol 
Water + 100 pg of estriol 


4 


Table II. Comparison of unconjugated estriol levels 
in ether extracts of continuous and single samples of 
blood collected from pregnant diabetic patients in the 
third trimester | 














l % of Mean 
l Estriol ( ngimi) of C+S 
Week of 

rel aime seo] e [ s 
E.C. ° 34.0 6.5 84.2 114.0 
34.5 re 4.8 90.9 109.1 
35.5 4.4 4.8 95.7 104.3 
36.0 5.4 5.0 103.8 96:2 
37.0 6.1 7.8 87.1 111.4 
38.0 . 13.8 18.2 86.3 113.8 
D. J. 34.0 6.3 12 92.6 105.9 
35.5 5.8 6.0 96.7 100.0 
36.5 5.3 6.2 91.4 106.9 
D. S. 34.5 3:9 3.5 97.1 102.9 
35.0 20.3 19.8 101.0 .98.5 
Ms T. 34.0 5.6 5.0 105.7 94.3 
35.0 6.4 6.5 98.5 100.0 
35.5 5.1 5.0 100.0 98.0 
36.0 5.0 44 1064 93.6 
37.5 6.6 6.8 98.5 101.5 
39.0 6.2 6.1° 100.0 98.4 
P.S. 35.0 4.4 5.0 93.6 106.4. 
36.0 5.1 5.4 96.2 101.9 
37.0 | 5.9 6.2 96.7 101.6 
38.0 5.6 5.7 . 983 100.0 
40.0 8.5 8.8 97.7 101.1 


pooled 3 ml sample of blood was collected over a pe- 
riod of 30 minutes by using the appropriate settings on 
the Harvard pump. A single random 3-ml sample of 
blood was also collected in less than 1 minute at the end 
of the collection of the continuous pooled sample, by 
attaching another syringe to the three- -way stopcock, A 
series of six samples of blood were also collected at 
5-minute intervals from some of the patients by attach- 
ing syringes to the three-way stopcock. The samples of 
' blood were kept cold immediately after collection, and 
plasma was separated by centrifugation and stored at 
-20° C until assayed. 

Radioimmunoassay for estriol. The procedural de- 


tails of the assay are essentially the same as those de- 


scribed earlier by others." Briefly, aliquots of 100 pl 
(volume made up to 1 ml with distilled water) of plasma 


No. of determinations 


* * 
* A 
` 
+? . 
* 





Amount found (ng) 


Coefficient of variation (96) 


X SD 
36 0 0. — 
16 8.05 0.49 6.1 
16 8.29 1:16 13.9 
Percent .— 
36 83.6 5.1 6.1 
36 93.1 15.9 16.8 


Table III. Two-way analysis of variance of data in 
Table II 






Source 
of 
variation 






Continuous PC 09 09 1.4 (NS) 
vs: single ——— | 

Between 5 363.9 72.8 . 113.7 (P < 0.005) 
patients i <z. 

Residue 5 " oe 0.6 

Total l1 368.0 | 


SS: Sum of squares. MS: Mean squares. 


samples were extracted three times with three volumes 
of diethyl ether. The ether extracts were dried under a 
stream of nitrogen. The residue was either resus- 
pended in benzene: methanol 85:15 for chromatogra- 
phy on a Sephadex LH-20 column (0.5 by 8 cm) or 
resuspended in 1 ml of gel phosphate-buffered saline 
(0.01M phosphate and 0.15M NaCl, pH 7.0 containing 
0.1% gelatin and 0.01% Merthiolate) when estriol was 
to be measured without chromatographic separation. 
For separation of estriol from other estrogens and pro- 
gesterone, plasma extracts in benzene: methanol were 
applied to Sephadex LH-20 columns and eluted with 
the same solvent. Estriol in an elution volume of 4 to 6 
ml was collected, dried under a stream of nitrogen, and 
resuspended in 1 ml of gel PBS. Aliquots of the sam- 
ples in gel PBS were then assayed with the use of estriol 
antibody. A correction for solvent blanks (0 pg in 36 
assays) and procedural losses, monitored by unlabeled 
and labeled estriol recoveries (88.4% average in 36 as- 
says), was made. All the plasma samples were extracted 
in duplicate, and again each extract was assayed in 
triplicate. Thus, there were six replicates for each 
plasma sample assayed. 

Statistical analysis. The means and their standard 
deviations, coefficient of variations, and two-way anal- 
ysis of variance on all the data of continuous pooled 
and single random samples for all patients were calcu- 
lated according to Steel and Torrie.” = 

Materials. The following items were purchased from 
indicated commercial sources: 2,4,6,7-?H-estriol (spe- 


Volume 137 
Number 5 


cific activity, 112 Ci/mM) from New England Nuclear, 


unlabeled estriol and Sephadex LH-20 from Sigma ' 


Chemical Co., and estriol specific antisera from Miles 
Laboratories. These antisera were raised . against 
estriol-6-[0-carboxymethyl]-oxime-bovine serum al- 
bumin conjugate, the specificity of which is as follows: 
estriol, 100%; estradiol-178, 7.0%; estrone, <0. 05%; 
testosterone, <0.12%; and progesterone, <3.0%. La- 
beled and unlabeled estriol was used without further 
purification. All the solvents used were American 
Chemical Society reagent grade. | 


Results 


. Table I shows that i in 36 duet assays, the water 
blanks were zero, and 83.6% and 93.1% of added la- 
beled and unlabeled estriol, respectively, were recov- 
ered. The interassay and intra-assay coefficients of 
variation, calculated from analyzing the same pooled 
pregnancy plasma sample, were 6.1% and 13.9%, re- 
_ spectively. These results demonstrate that the essential 
criteria of the radioimmunoassay for estriol, i.e., accu- 
racy, precision, and reliability, are satisfactorily met for 
its use on patients’ plasma samples. 

. Table II presents the comparison of estriol levels 
found in continuous pooled and single samples of 
blood collected from five patients at indicated weeks of 


gestation. The variations in estriol levels were pre- 


sented as percentage of the mean for easy comprehen- 
sion. As can be seen from this table, Patients D. J., D. S., 
V. J., and P. S., exhibited negligible variation between 
continuous pooled and single samples. On the other 
hand, Patient E. C: exhibited a moderately high varia- 
tion but it was within 15%. pea the reasons for 
greater variation in Patient E. C. are not known, she 
was overweight and tended to $i nervous. In addition, 
her insulin requirements were more variable than 
those of the other subjects. Patient D. S. exhibited a 
tremendous increase in plasma estriol levels from the 
34. 5 to 35.0 week of pregnancy, the reasons for which 
are not known. 

The variations between continuous pooled and sin- 
gle samples of blood with regard to unconjugated es- 


triol levels were rigorously evaluated statistically by sub- : 


jecting all the data to two- -way analysis of variance. The 
results of this analysis in Table III show that the varia- 
tion between the two modes of blood collecton was not 
statistically significant. On the other hand, as can be 
expected, the variation between patients is gu sig- 
nificant (P < 0.005). 

Table IV shows the variations in unconjugated es- 
triol levels in six consecutive samples of blood collected 
at 5-minute intervals from four patients on two to three 
occasions. The data were presented as means of estriol 
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Table IV. Variations in unconjugated estriol levels 
in six consecutive samples of blood collected at 
5-minute intervals from pregnant diabetic patients 
in the third trimester - 





. Estriol level (ng/ml) 
Coefficient of" 


variation ( 96) 





Patient 


E. C. 34.5 460 0.32 7.0 
37.0 6.14 0.27 4.8 
D. J. 34 6.35 0.40 6.4 
34.5 5.58. 0.65 11.6 
35.5 5.51 0.59 10.6 
V 35.5 5.99 —— 0.58 10.9 
38.0 5.88 0.47 7.9 
39.0 6.99 0.21 3.0 
P. S. 36.0 5.75 — .0.18 3.1 
40.0 787 0.18 2.3 


Table V. Comparison of unconjugated estriol levels 
in continuous and single samples of blood collected 
from pregriant diabetic patients in the third 
trimester after Sephadex LH-20 column 
chromatography of ether extracts 







% of Mean 
of C +S 


EC. £45 2.4 96.0 104.0 
D. J. 34.0 3.9 46 90.7 107.0 
> 35.5 4.0 4.3 95.2 1024 
P.S. 360 4.5 3.7 1098 902 
37.0 7. E 43 97.6 1024 

D.8 35.0 13.9 148 98.6 1014 


levels found in these six samples, standard deviation, 
and coefficient of variation. The latter, an actual mea- 
sure of variation, was within interassay and intra-assay 
variation. Thus, these results on lack of significant 
variations in estriol levels in the sample collected within 
a given short period of time are in agreement with 
those in Table II. 

The results in Table V show that the variations be- 
tween contiruous pooled and single samples of blood 
were also negligible despite the introduction of a 
Sephadex LH-20 chromatographic separation step. 
However, it should be noted that the inclusion of the 
chromatograo9hic step resulted in lower values for un- 
conjugated estriol in both continuous pooled and single 
samples. 


Comment 
The radioimmunoassay used for measurement of es- 
triol in the present study was judged to be good by a 


number of essential criteria. The levels of estriol found 
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were in the range reported bysothers. do HR i A 
chromatographic separation step in the assay proce- 
dure, especially when a highly specific antibody. is used, 
is generally regarded to be unnecessary. However, in 
the present study, we did find that the inclusion of a 
chromatographic step gave lower values for estriol than 
without it. Perhaps this reflects the degree of specificity 
. of the aritisera used in this and the other study.?. 
The present study was prompted by previous data 
and the implication that there are subhourly variations 
in blood levels of estriol which require pooling a sample 
of blood collected over a period of 30 minutes for es- 
triol-assay.!! The study referred to was done on normal 
pregnant women in the third trimester.!! Since daily 
monitoring of blood estriol is generally accepted to be a 
valuable tool in the management of pregnant diabetic 
patients in the third trimester, the evaluation of the 
above-mentioned implication is extremely important. 
The results obtained in the present study clearly show 
that there were no statistically significant variations in 
estriol levels in continuous pooled. single random, and 
5-minute samples of blood. Therefore, any. of these 
modes of collection of blood should provide specimens 
that will yield reliable values for estriol levels. Obvi- 
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ously, collecting a pooled sample of blood over-a period 
of 30 minutes is troublesome both for the patient and 
the physician and, as shown here, is quite unnecessary. 
The obvious recommendation is that the collection of a 
single random sample of blood is adequate. However, 
in view of the previously demonstrated diurnal varia- 
tions in levels of estriol during pregnancy,!* !? the re- 
sults will be strictly comparable only when these single 
random samples are collected at the same time every 
day. Although our results rule out statistically sig- 
nificant variations in estriol levels in continuous pooled 
and single random samples, the possibility of sig: 
nificant subhourly variations in samples collected at 
different times of the day and at different weeks of 
gestation cannot be eliminated. The lack of subhourly 
variations in plasma estriol in pregnant diabetic pa- 
tients in the third trimester, unlike that seen in normal 
pregnant women in the third trimester,"! suggests that 
these variations were attenuated in the former group 
of patients. 


The assistance of Dr. Jerre Noland in performing the 
radioimmunoassays and of Dr. Ming T. Lin in the statis- 


tical analysis of the data is gratefully acknowledged. 
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Out-of-hospital delivery in Washington State, 


1975 to 1977 


KIRKWOOD K. SHY, M.D., M.P.H. 
FLOYD FROST, M.S.P.H. 

JEAN ULLOM, R.N., M.N. 

Seattle and Olympia, Washington 


The annual rate of out-of-hospital deliveries in Washington State increased from 1.6% in 1975, to 

. 2.496 in 1977. Birth certificates, linked birth and death certificate files, and log books from tertiary 
referral hospitals were used to investigate this trend. As parity increased, rates of home delivery 
(HD) also increased (p « 0.001). However, alternative birth center delivery. (BCD) rates did not 
change with parity (p > 0.1). HD rates and BCD rates increased with birth weight (p < 0.001). 
Obstetric professionals attended 91% of BCD as compared to 65% of HD. Fifty-four percent of the 
women in the BCD group had 10 or more prenatal visits compared to 40% in the HD group. Infant 
mortality rates were lower with BCD than with HD. However, our analysis of mortality was limited by 
countervailing biases inherent in the data. We concluded that out-of-hospital deliveries were a 
heterogeneous group that in future studies should be stratified into groups of birth center deliveries 
and home deliveries. (AM. J. OBSTET. GYNECOL. 137:547, 1980.) 


INCREASINGLY during the Jate 1970s, pregnant wom- 
en in the United States chose not to undergo labor and 
delivery in hospitals. Approximately 1.5% of United 
States births occurred outside of hospitals in 1977.! 
The proportion of out-of-hospital births was particu- 
larly high in some states, such as Washington, and still 
higher in others, such as California where 5% of births 
occurred out-of-hospital in 1977.? This new trend has 
been applauded by consumer groups who envision less 
obstetric intervention and more control by the woman 
over her own pregnancy. On the other hand, tradi- 
tional providers of obstetric care, such as the American 
College of Obstetrics and Gynecology, have decried the 
trend because many emergency services are not readily 
available for out-of-hospital deliveries.’ 

In spite of substantial controversy, attempts have 
been made in Washington State to accommodate out- 
of-hospital delivery into the mainstream of medicine. 
For example, the Department of Social and Health 


From the Reberi Wood Johnson Clinical Scholars 
Program, the Women’s Health Care Division of the 
Department of Obstetrics and Gynecology, University of 
Washington, School of Medicine, Seattle, and the Center 
for Health Statistics, Licensing and Development Section, 
Department of Social and Health Services, Olympia. 


Received for publication May 2, 1979. 
Accepted October 18, 1979. 


Reprint requests: Dr. Kirkwood K. Shy, Department of 
Obstetrics and Gynecology, University of Washington, 
Mail Stop RH-20, Seattle, Washington 98195. 


Services has begun to develop licensing procedures and 
regulations for nonhospital-affiliated birth centers.? 
Consumer-advocacy groups have proposed enabling 
legislation to legalize lay-midwifery.5 However, rational 
response to proposed regulation and legislation has 
been constrained by a lack of objective, population- 
based data on out-of-hospital delivery. Additionally, 
the meager data that are available do not clarify differ- 
ences between birth center deliveries (BCD) and home 
deliveries (HD). 

A descriptive study is a necessary initial step in order 
to obtain insight into the current status of out-of- 
hospital delivery and to provide direction for further 
research. Thus, we investigated the associations be- 
tween selected demographic variables and alternative 
out-of-hospital delivery settings. 


Material and methods 


Definition. A home delivery occurred in the mother’s 
residence as stated on the birth certificate. This ex- 
cluded a smal] number of out-of-hospital deliveries that 
occurred in what were probably personal residences, 
but not the home of the mother. These were termed 
nonresidence home deliveries. Any place of delivery that 
was not affiliated with a hospital and that was the site of 
five or more births in 1975, 1976, or 1977, was defined 
as a birth center. Doctors’ offices which were the site of 
the requisite number of births were also included in 
this category. Out-of-hospital births that did not occur 
in a birth center or home were grouped into an other 
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Table I. Number* (%) of deliveries per year in Washington State, 1975-1977, according to place of birth 


Place of birth | 


Home (residence) 426 (0.8) 
Home (nonresidence) 73 (0.1) 
Birth center. i 264 (0.5) 
Naturopathic clinic l 34 (0.1) 
Born en route 3 (0.0) 
Total out-of-hospital births 799 (1.6) 
Unknown 6 (0.0) 
Hospital 50,016 (98.4) 


Total Washington births 


50,821 (100) 


Number (96) of births* 


1975 1976 1977 


513 (1.0) 675 (1.2)t 
72 (0.1) 73 (0.1) 
385 (0.7) 598 (1.1)f 
43 (0.1) 32 (0.1) 
2 (0.0) 10 (0.0) 
1.015 (1.9) 1,388 (2.4)1 
2 (0.0) - 3 (0.0) 
51,987 (98.0) 55,865 (97.6)t 


53,004 (100): 57,256 (100) 


 *Published vital statistics for Washington State will not agree with these figures since they include late fillings and reclassified out- 


of-hospital births that had been incorrectly coded. 


t The trend in annual proportions (76) of births is statistically significant (p. «« 0.001; Xy-—test for trend). 


category that included births in nonresidence homes, 
en route to a hospital, in boats, etc. The birth attendant 
was classified as a naturopath or a midwife only if licensed 
by the State of Washington. 

Data sources. Birth certificates for Washington State 
residents who were delivered in the state and out-of- 
hospital, between 1975 and 1977, were individually ex- 
amined and coded for specific place of birth. Birth 
certificate data were not sufficient to separate intend- 
ed home births from nonintended precipitous home 
births. Data for hospital births were obtained from 
Washington State birth certificate computer tapes. The 
following items from the birth certificate were utilized; 
maternal age, maternal race, parity, birth attendant, 
month of pregnancy at the onset of prenatal care, 
number of prenatal visits, and birth weight. Maternal 
education is not recorded on the Washington State birth 
certificate. Infant deaths were ascertained from a linked 
file of birth and death certificates. To check for missing 
death certificates in low-birth-weight infants, the at- 


tendant of every birth center delivery when birth weight . 


was 2,500 gm or less was contacted by telephone. 
Maternal transfers of a fetus in utero to the high-risk 
obstetric service at the University of Washington were 
ascertained from a review of hospital log books for pa- 
tients who had intended home or birth center delivery, 
but who were transferred to the University Hospital 
during labor. This was done for 1977 only. We were 
informed by the midwives and physicians who pro- 
vided the obstetric care for the patients who elected to 
deliver out-of-hospital that the University Hospital 
was the main referral hospital for intended out-of- 


hospital births with antepartum or intrapartum com- - 


plications. Thus, data from these hospital log books 
(along with the appropriate patient charts) provided a 
crude means to account for intended out-of-hospital 
deliveries that occurred in a referral hospital. 

Infant transfers (after an out-of-hospital delivery) to 


f 


M 


the neonatal intensive-care units at the University 
and Children's Orthopedic Hospitals were ascertained 
from a review of log books at these units for 1975 to 
1977. These are the only neonatal intensive-care units 
in western Washington State, bounded on the east by 
the Cascade Mountains and on the west by the Pacific 


Ocean. Almost all intended out-of-hospital births in 


Washington State have been in the west. Thus, it, was 
possible to review the infant conditions that resulted in 
neonatal transfer. 

Analysis. Cross-tabulations were prepared for place- 
of-birth (home [residence], birth center, and hospital) 
by maternal age, parity, maternal race, plural births, 
onset of prenatal care, number of prenatal visits, birth 
attendant, and birth weight category. The chi-square 
statistic with one degree of freedom was used for the 
comparison of proportions and trends. Infant deaths 
were categorized by birth place as hospital, home (resi- 
dence), birth center, or other. The underlying causes 


‘of death were determined from the death certificate 


and the hospital chart. Crude infant death rates were 
calculated for white, singleton births in home, birth 
center, and hospital settings. Mortality rates were com- 


.pared by calculating relative risks, which were stan- 


dardized for birth weight with the Mantel-Haenszel 
procedure.’ Confidence intervals were calculated for 
the birth weight standardized relative risks.? 

The indications for in utero pregnancy transfer dur- 
ing 1977 were examined along with the birth weight, 
route of delivery, and Apgar score. If a perinatal death 
occurred subsequent to the transfer, the patients chart 
was reviewed for contributing factors. 


Results ' 

Frequency of out-of-hospital delivery (Table I and 
Fig. 1). Between 1975 and 1977, 3,202 infants were 
born outside hospitals in Washington State. Of these, 
1,247 were born in birth centers and 1,614 in homes. 
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Fig. 1. Out-of-hospital births by year. Washington State, 
1975-1977. 


The overall proportion of out-of-hospital births in-. 


creased from 1.696 1n 1975, to 2.496 1n 1977. This trend 
was statistically significant (x7, = 97.3; p < 0.001), as 
were the specific trends for increased home delivery 
(x7) = 31.8; p « 0.001) and birth center delivery 
(xy = 98.3; p < 0.001). The absolute increase in de- 
liveries was greater in birth centers. No increase oc- 
curred in nonresidence home births or naturopathic 
clinic births. 


Maternal race, age, and parity. White mothers ac- 


counted for a higher proportion of home (93.6%) and 
birth center deliveries (95.496) than hospital deliveries 
(90.5%). The differences between home and hospital, 
and between birth center and hospital, were each 
statistically significant (home deliveries x* = 17.5; p < 
0.001; birth center deliveries x^ = 45.7; p < 0.001). 

Mean maternal ages, according to the place of birth, 
were remarkably similar except at the extremes of ma- 
ternal age. For the subgroup of mothers who were 14 
years of age or younger, 3.3% of births occurred at 
home compared to a 1% overall rate of home births 
(x^) = 16.3; p < 0.001). Similarly, 1.31% of mothers 
14 years or younger were delivered in birth centers, 
compared with 0.78% of all Washington State births. 
These proportions were not statistically different 
(X = 1.15; p > 0.25). More than 2.2% of births to 
Washington State mothers who were 40 years of age or 
older occurred in the home (x%= 13.0; p < 0.001). 
Thus, home delivery was associated with a dispropor- 
tionately large number of births to old and to very 
young mothers. 

Home delivery rates increased with parity (x7 = 
163.9; p < 0.001) (Fig. 2). This trend was not present 


in birth centers (x?) = 2.10; p > 0.1). Many birth cer- 


tificates for out-of-hospital deliveries did not specify 
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Fig. 2. Percent of births by parity according to place of birth. 
Washington State, 1975-1977. (Birth certificates on which 
parity was not recorded were excluded.) 
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Fig. 3. Home delivery attendants. Washington State, 1977. 
Other includes additional relatives and nonprofessionals. 
EMT, Emergency medical technician. 


the mother’s parity. If these births were predominantly 
tc nulligravidas, the trend for home delivery with in- 
creased parity would be modified. 

Attendant and prenatal care. In 1977, 89% of birth 
center deliveries were attended by obstetrically trained 
professionals (60% physician, 22% midwife, and 7% 
osteopath); whereas only 67% of home deliveries were 
attended by professionals (32% physician, 24% mid- 
wife, anc 2% osteopath). Fathers attended 23% of 
home deliveries (Fig. 3), and physicians or osteopaths 


_attended 99.6% of all hospital births. 


Onset of prenatal care was earlier for patients who 
delivered in birth centers than for patients who deliv- 
ered in homes (Fig. 4), Patients who delivered in hospi- 
tals had the earliest onset of prenatal care. Twelve per- 
cent of women who delivered at home had no prenatal 
care. The proportion of mothers who had 10 or more 
prenatal visits was significantly greater with hospital 
births (72% than with birth centers deliveries (54%) 
(Vn = 218.7; p< 0.001) and home births (40%) 
(X = 813.4; p < 0.001). 
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Fig. 4. Onset of prenatal care by pae of birth. Washington 
State, 1975-1977. 
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Fig. 5. Percent of births by birth weight category (500 grams) 
according to place of birth. Washington State, 1975-1977. 


Birth weight. The proportion of out-of-hospital 
births increased with birth weight (Fig. 5). This trend 
was statistically significant for both home (x = 
116.7; p < 0.001) and birth center deliveries (y= 
34.5; p « 0.001). The only deviation from this trend 
was for home births at birth weights less than 1,500 
grams. Of all Washington State births with an infant 
greater than 4,500 grams, 2.9% were in the home, 
compared to 1.0% of all births (x*5 = 196.6; p< 
0.001). Of all Washington State births with an infant 
less than 2,500 grams, 0.5896 were in the home, com- 
pared to 1.0% of all births (x? = 19.1; p < 0.001). 
Thus, out-of-hospital delivery was associated with an 
excess of high-birth-weight infants and a dispropor- 
tionately small number of low-birth-weight infants. 

Many of the low-birth-weight infants born out-of- 
hospital were twins. Seven sets of twins were born at 
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home during this 3-year period, and four sets of twins | 
were born in birth centers. No multiple births occurred 
in a birth center during 1977. l 

Neonatal and in utero transfers. Forty-one infants 
were admitted to the neonatal intensive-care units at 
the University of Washington or Children’s Orthopedic 
Hospitals after an out-of-hospital delivery (23 home 
deliveries [mean birth weight 2,766 grams], 13 birth 
center deliveries [mean birth weight 2,766 grams], and ` 
5 births en route to a hospital [mean birth weight 1,428 
grams]). We found from review of hospital charts that 
many of the home deliveries that resulted in infant 
transfer were nonintended, precipitate births. In con- 
trast, the birth center deliveries were all intended to 
occur out-of-hospital. Prematurity was the most com- 
mon indication for transfer from both settings. Of the 
4] infants who were transferred, 13 died (eight after 
delivery at home, two after delivery in a birth center, 
and three after delivery en route to a hospital). 

In 1977, 53 in utero pregnancies intended for 
out-of-hospital delivery (48 intended for home delivery 
and five intended for birth center delivery) became ma- 
ternal transfers to the University of Washington Hospi- 
tal. Twenty-six women were transferred because of an 
arrest of labor (average birth weight of 3,358 grams), 
six for.premature labor, and four for premature rup- 
ture of the membranes. The remainder were trans- 
ferred for a variety of indications, including two breech 
presentations and one set of twins. In 17 of the in utero 
pregnancy transfers, delivery was by cesarean section. 
In four instances in utero pregnancy transfer the in- 
fants had an Apgar score of less than 7 at 5 minutes. 
Three of these four infants with low Apgar scores were 


` premature, with birth weights of less than 2,000 grams. 


Two infants died after an in utero pregnancy trans- 
fer and hospital delivery. In both cases the deliveries 
had been intended to take place at homé before prema- 
ture labor began. Birth weights were 1,370 grams and 
1,900 grams, and death was associated with the respira- 
tory distress syndrome. 

Infant mortality. Between 1975 and 1977, in Wash- 
ington State, 41 infant deaths occurred after an out- 
of-hospital delivery (28 after home deliveries, six after 
birth center deliveries, and seven after delivery en 
route to a hospital) (Table II). Prematurity resulted in 
the death of 15 infants who were delivered at home, 
and of six infants who were delivered en route to a 
hospital. In 12 of the 15 home deliveries that resulted 
in death to the premature infant, there was no birth 
attendant. 

The sudden infant death syndrome (two cases) and 


severe congenital malformations (three cases—Potter’s 
‘syndrome, trisomy 18, and transposition of the great 


vessels) accounted for most of the infant deaths associ- 
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Table II. Infant mortality associated with out-of-hospital births in ee State, 1975-1977 


Underlying cause of death pe Birth weight (grcms) 





Attendant 


Home* Prematurity 15 1,086 6 Physician, 3; none, 12 
Congenital malformations 5: 2,923 0 Physician, 3; midwife, 1; father, 1 
Sudden infant death syndrome — 2 3.064. 0 Father, 2 
Othert 6 2,980 0 Physician, 2; naturopath, 1; none, 3 

Birth center Prematurity 0 —— — — 
Congenital malformations 3 2,328 0 Physician, 3 
Sudden infant death syndrome¢ 2 3,628 0 Physician, 1; naturopath, 1 

; Other§ l 2,571 0 Physician, | 

En route Prematurity 6 1,043 25 Physician, 2; none, 4 
Congenital malformations 0 — — — 
Sudden infant death syndrome 1 3,232 0 None, 1 
Other 0 MN ior t 


*No infant deaths were associated with a birth in a nonresidence home. 
tTwo cases of homicide and one case of erythroblastosis were included in this group. 
tAn infant born dead in a naturopathic birth center was included in this group. 


§Breech delivery was reported as the underlying cause of death. 


ated with birth centers. The sixth infant death after a 
birth. center delivery was related to asphyxia sub- 
sequent to a breech delivery. : 

The deaths in the home delivery group that were 
potentially preventable included two cases of homicide 
(both by smothering in the early neonatal period) and 
one case of erythroblastosis fetalis at term. Hospital 
delivery may have also averted a portion of the infant 
mortality in the home birth group that was related to 
prematurity. | 


The Washington State infant mortality rate* (1975-7 


1977) for white, singleton home deliveries was 12.6, for 
birth center deliveries it was 5.1, and for hospital de- 
liveries it was 11.8. Out-of-hospital births in the other 
category had an associated white, singleton infant mor- 
tality rate of 16.9. Compared to a hospital delivery, the 
crude relative risk for white, singleton infant mortality 
was 1.07 for home delivery, 0.43 for birth center deliv- 
ery, and 1.43 for the other out-of-hospital deliveries. 
The birth weight standardized relative risks and their 
95% confidence limits were 1.29 (0.70-2.36) for home 
delivery, 0.52 (0.20-1.39) for birth center delivery, and 
1.19 (0.06-24.19) for the other out-of-hospital de- 
liveries. The births and deaths that occurred after in 
utero transfer of intended home births to the Univer- 
sity Hospital were added to actual home births, and the 
birth weight standardized relative risk increased to 1.33 
(0.75-2.34). 


Comment 

Birth center deliveries and home deliveries had con- 
trasting patient and provider characteristics as well as 
contrasting mortality rates. Thus, all out-of-hospital 
deliveries should not be considered as a single homog- 


*Infant mortality rate = (No. of deaths to liveborn in- | 


fants—first year of life) + (Total no. of live births) x 1,000. 


eneous group. Since the home delivery group was 
more frequently associated with grand- -multiparity, ad- 
vanced maternal age, low. birth weight, and multiple 
gestatiors, home deliveries had a higher risk status 
than birth center deliveries. The higher risk status of 


the home delivery group was reflected in its higher 


infant mortality rate. | 
Significantly more birth center deliveries than home 
deliveries were professionally attended, and this may 
have resulted in the observed earlier onset of prenatal 
care and higher frequency of prenatal visits in the birth 
center g-oup. The absence of professionally trained 
birth attendants at many home and birth center de- 


 liveries is a major concern.’ Proper selection of a low- 


risk population for out-of-hospital delivery réquires 
well-trair.ed providers of obstetric care. The larger 
fraction of professionally attended deliveries at birth 
centers may have resulted in more frequent exclusions 
o: high-r.sk patients from their practices. Alternatively, 
increasec parity and increased maternal age may have 
been related to the reasons that some women selected a 
home and not a birth center as the place for their de- 
liveriés. | | 

Since the duration of labor and the incidence of pre- 
cipitate delivery are influenced by parity,'? the trend 
far home delivery with increasing parity may not have 
been related entirely to a Choice by either the patient or 
the birth attendant.-Instead, home deliveries for pa- 
tients of high parity may, at times, be unintended, pre- 
ciptate events. Although it is unlikely that a large pro- 
portion of home births were unintended, precipitate 
home deliveries may have included a significant pro- 
portion of the premature deliveries-and perinatal mor- 
talities associated with home delivery. _ 

Birth weight standardized relative risks for infant 
mortality indicated that there was a higher risk of in- 
fant mortality in home deliveries than in birth center 
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deliveries. None of the estimates of relative risk was 
statistically significant. Thus, conclusions from these 
death statistics were limited. l 

In addition, potential sources of bias and confound: 
` ing may have influenced the infant mortality rates: and 
the relative risks that we calculated. Many of these 
methodologic problems also apply to preliminary re- 
ports from Oregon"! and Idaho, ?-which indicated that 
incr eased rates of infant mortality were associated with 
out-of-hospital delivery. First, high-risk pregnancies 
may be selectively excluded from birth centers and: in- 
tended home births. This patient selection for hospital 
delivery is, of course, desirable. However, since we had 
no means to control for medical risk status of a preg- 
nancy, this selection acts:strongly to increase the appar- 
ent risk of a hospital delivery as compared to an out- 
of-hospital delivery. Second, infant deaths have been 
. underreported in certain settings," and our data iñti- 
mate that this also miay have occurred in the home 
delivery population. Parity was not reported as well in 
the women of this group, and they had fewer prenatal 
vists. Both of these factors suggest that the home deliv- 
ery population may be less careful than the hospital 
and birth center populations in accurately completing 
vital recor ds. (However, in Washington State, we know 
of no instance of an infant death that was not re- 
ported.) Third, mothers. who select an-out- -of-hospital 
delivery may be similar to other users of natural 
childbirth who are of high socioeconomic and educa- 


tional status. 4 If this is the case, then the standard 


comparison group of hospital patients is not appro- 


*"'*priate, and this comparison group would result in a 


relative risk that under estimates the true infant mor- 
tality risk for out-of-hospital delivery. F 
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The inclusion of unintended home births with the 
home birth statistics represents an additional potential 


‘source of error. Since unintended home births are not 


professionally attended, and since they are more likely 
to be premature, inclusion of these unintended home 
births in a general home delivery group increases the 
apparent risk of-intended home delivery. 

A superior approach would be to prospectively clas- 
sify pregnancies by the intended rather than the actual 
site of delivery. Birth. center deliveries and intended 
home deliveries must be analyzed separately..A compa- 
rable low-risk hospital control group should be sought, 
and the pregnancy risk status for all study groups 
should be ascertained antepartum and prior to labor. 
Lastly, objective outcome measures in addition to in- 
fant mortality are necessary. For example, intrapartum 
stillbirth is also an important factor. However, because 
mortality is a rare event, tens-of-thousands of preg- 
nancies are necessary for adequate statistical power. 
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adverse outcomes. Thus, we believe that behavioral 
measures of infant health should also be used, such as 
the Brazelton neonatal behavioral assessment scale’ 
and the Bayley infant assessment test. Indices of ma- 
ternal health and pregnancy complications are also - 
necessary. - ! 

Our results should be considered in the planning of 
other descriptive studiés on out-of-hospital delivery. 
Preliminary 1978 data indicate a continued trend for 
increased rates of out-of-hospital delivery. Thus, fur- 
ther investigation is imperative. Only after completion 
of future well-planned prospective studies can the risks 
and benefits of the emerging alter native birth settings 
be adequately quantified. 
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Meet Colonel James 
Meyer, an anesthesiologist with 
the U.S. Army. He's not your 
usual anesthesiologist. He is one 
of a small group of men who 
are developing national and 
international safety standards 
for this complex specialty. 

Colonel Meyer is the 
Army's representative at con- 
ferences on safety standards 
concerning anesthesia-related 
equipment at national and 
international standards-setting 
organizations. He also repre- 
sents the American Society of 
Anesthesiologists at the National 
Fire Protection Association, 
bringing his expertise to medical 


Army Medicine. The practice that’s practically all medicine. 


equipment and hospital design 
standards adopted by city, 
county, and state governments, 
as wellas the federal government. 

Army Medicine provides 
the perfect setting for doctors 
like James Meyer who wish to 
participate in programs to 
advance the quality of medical 
practice everywhere. 

The Army Medical Depart- 
ment represents the largest 
comprehensive system of health 
care in the United States and 
offers unique advantages to the 
student, resident, and practic- 
ing physician. 

As an Army Officer, you 


will receive substantial com- 
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pensation, an extensive annual 
paid vacation, and will par- 
ticipate in a remarkable non- 
contributory retirement plan. 
For more information, 
write to the Army Surgeon 
General at HODA (SGPE-PDO), 
Washington, DC 20324. 


State Zip Code 


Home Phone Business Phone 


,J 


o. -- 


‘The doctor put me ona 
birth control pill called... 


© 1980 Warner-Lambert Company 








LOESTRIN 15/30 - 


(15 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


...Hesays 
theres no sense 


taking more estrogen 


than youneed. 


LOESTRIN*1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 mcg of ethinyl 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin 
thats been used alone for years in gynecologic 
therapy. Together, they offer more than 99% effective 
oral contraception. 


When youre considering starting new patients on 
the “pill” or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which includes 
7 days of iron tablets to take during the "off-week" 
and simplifies remembering to take the medication. 


LOESTRIN 1.5/30...highly effective 


protection with limited estrogen exposure 


Please see following page for prescribing information. 
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Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 

In clinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2.A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke. myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 








1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Ora! contraceptives, however, were 
found to be a clear additiona! risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke. but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking ora! contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 

5. Usage in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in 
Sf at ffspring: During early pregnancy. female sex hormones may seriously damage the 
offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed. 
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Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been e 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed f 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special \ 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should no! be 
prescribed for longer than one year without another examination. 

2 Preexisting uterine leiomyomata may increase in size. 

3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated 

5 Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, Vill, 
IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with4 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis: Pulmonary embolism; Coronary thrombosis; Cerebral thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas; Congenital 
‘anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting. usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- 
testinal symptoms; breakthrough bleeding. spotting; change in menstrual flow; dysmenor- 
rhea: amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma. breast changes; change in weight; change in 
Cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice: migraine: increase in size of uterine leromyomata: rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome; cataracts; changes in libido: chorea; changes in appetite; 
cystitis-like syndrome; headache: nervousness: dizziness; hirsutism; loss of scalp hair. 
erythema multiforme: erythema nodosum; hemorrhagic eruption, vaginitis, porphyria 
Special Notes on Administration 
reos D 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets. 

USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
fifth day, after discontinuing medication. 

Loestrin 15/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 is not a good cyclic regula- 
tor. There are patients whose inheren! hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence: reduced flow may be a 
result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. 

Coen ou 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethiny! estradiol. Available in pack- 
ages of five compacts and packages of five refills 
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The need for an alternative to 








estrogens and other hormonesin 
the prevention of postpartum lactation : 


is met with Parlodel bromocriptine mesylate) 


Extremely high clinical response, based on 
complete absence — not just relief — of 
mammary secretion, congestion, and 
engorgement 


By day 14 of Parlodel therapy,* 85% of the patients 
who completed at least 14 days of therapy had com- 
plete absence of secretion, and all but two of these 
women achieved this response by day 12; in the 
remaining 15%, secretion was rated as slight to mod- 
erate. By day 7, 94% of the patients had complete 
absence of congestion, and this remained essentially 
unchanged through day 14. Furthermore, 9876 had 
complete absence of engorgement; significantly, few 
patients developed engorgement at any time during 
therapy — never over 9%. 


Percent of patients reporting complete absence 
of mammary secretion, congestion, engorgement * 





[^ (^ 3] 
ors 
mh 

ta! 






O os 2 2 
day 2 day 7 day 14 
mammary ES mammary r3 mammary 
secretion congestion L— engorgement 





* Based on 70 patients who completed at least 7 days of therapy and 
66 patients who completed at least 14 days of therapy. Half of each 
group received 5.0 mg a day and the other half received 7.5 mg a day, 
in divided doses. 


It should be kept in mind that the incidence of signifi- 
cant painful engorgement is low and usually respon- 
sive to appropriate supportive therapy. In contrast 


with supportive therapy, Parlodel (bromocriptine 
mesylate) prevents the secretion of prolactin, thus 
inhibiting lactogenesis and subsequent secretion, 
congestion, and engorgement. 


In other studies +? with Parlodel therapy it was noted 

that there “were no complaints of engorged or painful 
breasts...”! and that “...the almost complete relief of 

pain and engorgement spared both the patient and 

the nursing staff many complaints, and justified the | 
longer duration of treatment.’ ) 


Mild to moderate secretion, congestion, or engorge- 
ment occurs in 18% to 40% of patients once therapy 
is stopped. 

High correlation between clinical response 
and reduction of prolactin levels 
demonstrated? 


In nine postpartum patients Parlodel therapy was 

initiated after delivery. Five hours after the first 

Parlodel dose, serum prolactin levels had fallen to 

the normal range and, over the eight days they were 
measured, remained below an estimated mean nor- 

mal. Prolactin concentrations did not rise even fol- 4 
lowing nipple stimulation in the five patients 

tested in this manner. None of the nine patients had 

any milk secretion or breast engorgement. 


No effect on clotting factors ^? 


Adverse reactions were generally mild to 
moderate and required discontinuation of 
therapy in only 376 of 234 patients treated 
with 2.5 mg to 7.5 mg daily for prevention of 
postpartum lactation. Headache, dizziness, 
nausea, and hypotension were among the 
side effects observed. (See Brief Summary.) 





Recommended dosage and administration 


in prevention of postpartum lactation 

e one 2.5-mg tablet bid with meals for 14 days (if necessary, may be 
given for up to 21 days); since Parlodel (bromocriptine mesylate) is 
known to cause hypotension in some patients, therapy should be 
started only after vital signs have been stabilized and no sooner than 
four hours after delivery 


1. Rolland R, De Jong FH, Schellekens LA, Lequin RM: The role of prolactin in the restoration of ovarian function 
during the early post-partum period in the human female: Il. A study during inhibition of lactation by bromergocryp- 
tine. Clin Endocrinol 4:27-38, 1975. 2 Rolland R. Schellekens L: A new approach to the inhibition of puerperal lacta- 
tion. Br J Obstet Gynaeco! 80:945-951, 1973. 3. Brun del Re R, del Pozo E. de Grandi P et al: Prolactin inhibition and 
suppression of puerperal lactation by a Br-ergocryptine (CB 154): A comparison with estrogen. Obstet Gynecol 
41:884-890. 1973. 4. Nilsen PA, Meling AB, Abildgaard U: Study of the suppression of lactation and the influence or 
blood clotting with bromocriptine (CB 154) (Parlode!' ): A double blind comparison with diethylstilboestrol. Acta 
Obstet Gynecol Scand 55:39-44, 1976. 5. Cooke !, Foley M, Lenton E. et al. The treatment of puerperal lactation wit 
bromocriptine. Postgrad Med J 52(suppl 1):75-80. 1976 


Indications: Short-term treatment of amenorrhea/galactorrhea associated with 
hyperprolactinemia due to varied etiologies, excluding demonstrable pituitary tumors; 
not indicated in patients with normal prolactin levels, and, since safe use has not been 
demonstrated in pregnancy, not indicated in management of infertility. 

Prevention of physiological lactation, (secretion, congestion, and engorgement) afler 
parturition, when the mother elects not to breast feed or breast feeding is contraindi- 
cated, or after stillbirth or abortion. The physician should keep in mind that the inci- 
dence of significant painful engorgement is low and usually responsive to appropriate 
supportive therapy. In contrast with supportive therapy, Parlodel* (bromocriptine mesy- 
late) prevents the secretion of prolactin, thus inhibiting lactogenesis and subsequent 
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secretion, congestion, and engorgement. Once Parlodel therapy is stopped, 18% to 40% 
of patients experience rebound of breast secretion, congestion, or engorgement, which 

is usually mild to moderate in severity. 

Contraindications: Sensitivity to any ergot alkaloids. 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has been found in 
patients with pituitary tumors (Forbes-Albright syndrome), a complete evaluation of the 
sella turcica is advisable before treatment with Parlodel (bromocriptine mesylate). 
Although Parlodel therapy will effectively lower plasma levels of prolactin in patients with 
pituitary tumors-Ahis does not obviate the necessity of radiotherapy or surgical procedures 
where appropriate. If pregnancy occurs, treatment should be discontinued immediately. 


In postpartum studies, hypotension (decrease in supine systolic and diastolic pressures 
of greater than 20 mm and 10 mm Hg respectively) has been observed in almost 3096 of 
patients; on occasion, supine systolic pressure dropped as much as 50 to 59 mm Hg. It 
is likely that many of these hypotensive episodes were not drug induced, since 
decreases in blood pressure are frequently noted during the puerperium independent of 
drug therapy. Since Parlodel (bromocriptine mesylate) is known to cause 
hypotension in some patients, however, Parlodel therapy should not be 
initiated until the vital signs have been stabilized and no sooner than four 
hours after delivery. Periodic monitoring of the blood pressure, particularly during 
the first few days of therapy, is advisable and care should be exercised during concomi- 
tant administration with other medications known to lower blood pressure. 

Since dizziness (896 to 1696) and syncope (less than 196) have been reported, patients 
should be cautioned about engaging in activities requiring rapid and precise responses, * 
such as driving an automobile or operating dangerous machinery. 

Precautions: Since treatment of amenorrhea/galactorrhea may result in restoration of 
fertility, patients should be required to use contraceptive measures, other than the oral 
contraceptives, during treatment; however, since patients often ignore this recommenda- 
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The action of Parlodel bromocriptine mesylate 
compared with that of hormones in 





the prevention of postpartum lactation 


With the shedding of the placenta following birth, estrogen and progesterone levels fall dramatically. Consequently, 
the lactogenic effects of elevated prolactin on the mammary gland are no longer blocked by these steroids. 






hypothalamus 


anterior lobe 
of the pituitary 


dopamine 
receptor 
sites on 
prolactin 
secreting 
cells 


Parlodel site of action 


Parlodel (bromocriptine mesylate), as a dopamine receptor 
agonist, reduces prolactin levels by acting directly on 
dopamine receptor sites on prolactin secreting cells in the 
anterior pituitary. With the rapid decline of prolactin levels, 
the stimulus leading to and supporting lactation is removed, 
and congestion and engorgement are prevented. Parlodel 
(bromocriptine mesylate) is not known to act directly on 
mammary tissue. 





Hormonal site of action 


Estrogens, which actually stimulate prolactin secretion, are 
thought to inhibit the binding of prolactin to its receptors in 
the mammary glandular cells responsible for milk secretion. 
Estrogens prevent lactation by blocking the lactogenic 
effects of prolactin in a manner similar to the effects of 
estrogen during pregnancy. Since prolactin levels remain 
elevated, congestion and engorgement are possible. 


the first nonestrogenic, nonhormonal -— for the prevention of postpartum lactation 


2.5 mg bid with meals for 14 days 
(if necessary, may be continued for an additional 7 days) 





(bromocriptine mesylate) 


SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 SANDOZ  s0z 9.367 





tion and since pregnancy may occur prior to reinitiation of menses, as an additional 


The following tabie shows the most frequent adverse reactions. 


precaution, a pregnancy test is recommended at least every four weeks during the amen- Treatment of Amenorrhea/ Adverse Prevention of 
orrheic period and, once menses are reinitiated, every time a patient misses a menstrual Galactorrhea Reaction Lactation 
period. Parlodel therapy has been demonstrated to be effective in the short-term manage- ^ 2 
ment of amenorrhea/galactorrhea; data are not available on the safety or effectiveness 51% Nausea b 

of its use in long-term continuous dosage or in patients given repeated courses of treatment 19% Headache 10% 
following recurrence of amenorrhea/galactorrhea after initial treatment. Recurrence 16% Dizziness 8% 
rates are reportedly very high, ranging from 70% to 80% in domestic and foreign studies. ^ re ‘Cram : 2 
Decreases in blood pressure are common during the puerperium and, since Parlodel 69, Lightféadadness hed 
therapy produces hypotension in some patients, the drug should not be administered 5% Vomiting 3% 
until the vital signs have been stabilized, and care should be exercised when it is admin- 50, Nasal Congestion 
istered concomitantly with other medications known to lower blood pressure. Safety and 3%, Constipation 2 
efficacy have not been established in patients with renal or hepatic disease. Diuretics 390 Diarrhea 0.4% 
and phenothiazines should be avoided during Parlodel therapy. È Syncope 0.7% 
Nursing Mothers: Since it prevents lactation, the drug should not be administered to Hypotension 28% 


mothers who elect to breast feed their offspring. 


Pediatric Use: Safety and efficacy have not been established in children under the age of 15. 


Use in Pregnancy: Sate use has not been established. 


Adverse Reactions: The incidence of adverse effects is quite high (68%) in patients 
treated for amenorrhea/galactorrhea, but only 23% of patients treated within the recom- 
mended dosage range for prevention of physiological lactation had at least one side 
effect. Adverse reactions were generally mild to moderate and required discontinuation 

"of therapy in only 6% of patients treated for amenorrhea/galactorrhea and 3% of 
patients treated for prevention of physiological lactation. A hypotensive effect, usually 
transient, may accompany treatment; two reports of fainting in the puerperium may 
possibly be related to this effect. The occurrence of adverse reactions may be lessened 
by temporarily reducing dosage to one-half tablet two to three times daily. 


Dosage and Administration: /n amenorrhea/galactorrhea, the therapeutic dosage is 
one 2.5-mg tablet, two or three times daily with meals, and duration of treatment not to 
exceed six months; it is recommended that treatment commence with one tablet daily, 
increasing to a therapeutic dosage within the first week, to reduce the possibility of 
adverse reactions. prevention of physiological lactation, therapy should be started 
only after the patient's vital signs have been stabilized and no sooner than four hours 
after delivery; the recommended therapeutic dosage is one 2.5-mg tablet twice daily with 
meals; the usual dosage range is from one 2.5-mg tablet daily to one 2.5-mg tablet three 
times daily with meals; therapy should be continued for 14 days, however, may be given 
for up to 21 days if necessary. 

How Supplied: Tablets, 2% mg, in packages of 30. 

Before prescribing cr administering, see package circular for full product information. 
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E - For many patiens ine need iron E »———-—— Sponsule Capsulésis is ‘i Oe ‘as completa 2 2. 
Z eleven aien, gastric distress can interfere 7 EEEE EERE 0S iron from elixir ee: P A 


_. With compliance. But it shouldn't be a 
" dier e with Feosol® Spansule® Capsu les: 


~-Feosol provides ifonin its most easily Gh 
^. absotod (bivalent) form, as ferrous sulfate. In ~ 

- Spansule Capsules, the iron is divided among — 
.. controlled-release pellets that disperse over a 3 
= large area of the gastric mucosa, resulting in — ' 
- minimal distress and therefore better patient - k : 
ees And manih z. eel iron tom: 4] rr 


Feoso! is the brand tir iron supplement ion i i 
most often recommended by physicians ee % 
iron deficiency and iron-deficiency anemia. - 

It can make your patients’ compliance = 

problems a thing of the past. Ask your Smith — 

Kline & French Representative for samples. 
E] & James Labórtories 1980 
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AND NEWBORN 





Acid-base characteristics of fetuses with intrauterine 
erowth retardation during labor and delivery 


CHIN-CHU LIN, M.D., F.A.C.O.G. 
ATEF H. MOAWAD, M.D 
PHILIP J. ROSENOW, M.D. 
PHILIP RIVER 

Chicago, Ilinois | 


a F.A.C.O.G. 


The maternal and fetal cord blood from 37 infants with intrauterine grcwth retardation (IUGR) and 
106 normal growth (AGA) infants were compared for lactate, pH, and »lood gas values in an 
attempt to find whether there is any difference in stressed response ir IUGR fetuses during labor 
and delivery. Both maternal and fetal blood lactate levels increased w th progression of labor, fetal 
lactate being higher than the maternal lactate.. Without intrapartum fetal heart rate decelerations, 
.JUGR fetuses.did not show a difference in umbilical arterial lactate, pH, and blood gases, compared 
to AGA fetuses. With intrapartum fetal heart rate decelerations, IUGR fetuses demonstrated a 
significantly: higher lactate level than that of AGA fetuses. We concluce that IUGR fetuses tolerate 
labor less well than do AGA fetuses. In the presence of late decelerations, earlier intervention is 
preferable because of the increased likelihood of metabolic acidosis. (AM. J. OBsTET. GYNECOL. 


137:553, 1980.) 


THE VALUE of any fetal monitoring system is deter- 
mined by its ability to reflect the condition of a fetus. 
Study of fetal blood pH and blood gas parameters dur- 
ing labor and delivery represents a more predictive 
method for detecting the depressed neonate than does 
fetal heart rate (FHR) monitoring alone, especially in 
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cases associated with late decelerations." ? Low and as- 
sociates* reported a significant increase in cord blood 
lactate level in cases of fetal asphyxia as compared to 
normal controls, thus demonstrating the presence of 
metaboliz acidosis in the asphyxia group. 

Intrauterine growth retardation (IUGR) accounts 
for a large proportion of perinatal morbidity and peri- 
natal mortality.5^* Approximately 50% of IUGR. fe- 
tuses are associated with low levels of estriol,® positive 
oxytocin challenge test,” '° intrapartum fetal asphyxia,® 
and retarded growth during their infancy.!! This high 
incidenc= of prenatal and intrapartum abnormalities 
associated with IUGR fetuses stimulated us to design 
this controlled study.’ 

The purpose of this study was to investigate the 
acid-base characteristics of the IUGR fetuses at birth in 
an attempt to answer the following questions: (1) Do 
IUGR fetuses have a higher incidence of metabolic aci- 
dosis than normal growth (AGA) fetuses? (2) Is there 


553 


554 Lin et ai. 
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Table I. The lactate, pH, blood gases in umbilical arterial, umbilical venous, and maternal venous blood 
in various groups 






49.3 + 99.8 — 7.19 € 0.1 

A 15 Bs 40.7 + 27.3 724+ Ds 
MV 15.4 + 6.2 7.38 + 0.05 

UA 23.4 + 6.7 7.28 + 0.06 

B 99 UV 19.6 + 6.8 7.34 + 0.07 
MV 14.2 = 6.0 7.41 + 0.05 

UA 312 2144 — 72Y + 0.12 

C 34 UV 26.5 + 19.7 7.30 + 0.09 
MV 18.3 € 7.1 7.89 + 0.06 

UA 24.9 x 9,9 7.98 + 0.08 

D 54 UV 20.5 + 6.7 7.35 £ 0.07 
MV 17.8 + 6.3 7.38 + 0.05 

UA 17.2 + 4.1 7.96 + 0.03 

E ' 20 UV 17.1 + 4:6 7.39 + 0.04 
MV 11.6 3: 5.0 7.38 + 0.04 


All values in the table represent mean + SD. 


Base excess 
(mEq/L) 


17.8 + 8.2 47.1 € 93.5. 167+122 -11.4 + 6.6 
244 5.0 ( 40.1186 31.5 * 16,5 —9.1 + 6.5 
452 + 21.8 281482 — 78.0 + 30.3 -6.2 + 4.] 
17.7 + 7.8 47.2 + 3.5 17.0 + 10.9 —48 + 2.0 
23.4+4.7 366+ 44 40.3 + 14.2 —4.8 + 2.5 
58.4 + 13.6 — 318 2.5. 757 + 21.7 —3.6 + 3.0 
21.0 + 6.8 46.1 +11.5 24.5 + 13.6 —9.0 + 5.0 
28.9 + 8.6 36.7 + 9.2 43.8 + 15.0 -7.0 + 3.7.. 
47.8 + 18.9 293+7.1, 802+ 192 -6.0+4.2 | 
17.9 + 5.8 41.4 + 8.7 22.1 + 8.1 —6.5 + 3.3 
29.0 + 6.5 33.4 + 5.7 51.9 + 15.0 ~5.9 + 2.7 
44.1 £ 16.8 — 29.4 € 5.] 75.1 + 17.9 —6.9 + 2.8 
20.5 + 6.4 48.7 £68. 210+ 9.5 —5.6 + 1.4 
30.1 + 8.6 41.0 + 6.4 45.4 * 19.4 —4.6 + 3.1 
56.8 +14.4 27.5462 87.7 + 6.7 —7.0 + 4.0° 


" *Group definition: A, IUGR with FHR decelerations; B, IUGR without F HR decelérations; C, AGA with FHR decelerations: 
D, AGA without FHR decelerations; E, AGA with elective cesarean section. 


TUA, umbilical arterial; UV, umbilical venous; MV, maternal venous. 


any difference in blood acid-base characteristics be- 
tween the IUGR fetuses who exhibit FHR decelerations 
and those who do not exhibit FHR decelerations dur- 
ing labor? (3) Is it safe to allow IUGR fetuses to go 
through the natural course of labor? What are the clin- 
ical circumstances to warrant a surgical intervention in 
cases of IUGR? 


Material ad methods | 


During a 2-year study period, 37 IUGR fetuses and 
108 AGA fetuses were subjected to this analysis. The 
details of case detection, classification, and the method 
of approach i in this study are described in the ole 
paragraphs. ` 

From January, 1977, through December 197 8, a 
total of 6,495 patients were delivered of infants i in the 
Chicago Lying- -In Hospital: Among them, 972 had 
prenatal care at our high-risk clinics. Sixty-two cáses 
suspected of IUGR were identified prenatally from the 
high-risk clinic population, on the basis of both serial 
fundal height measurements and ultrasonic biparietal 
diameter measurements. All cases showed a signif- 
icantly retarded growth rate, and at least 3 weeks’ lag 
for the gestational age. The selected IUGR cases were 
then closely followed by the investigators unti] delivery. 
During the course of labor and delivery, each of the 
suspected IUGR cases was carefully monitored for 
possible FHR abnormalities. Cesarean section was car- 
ried out in 15 cases for fetal distress or other obstetric 
indications. At the time of: delivery, maternal venous 


blood and umbilical arterial and venous blood were 


obtained i in each case for the study of lactate and blood 
gas parameters. 
Eighty-eight cases were selected from the labor floor 


for the control group when the fetuses were estimated | ^ 


to be of appropriate growth for the gestational age and | 
the courses of labor were completely monitored. An- 
other 20 cases in which there was an AGA fetus and 
previous section were also enrolled in the study at the : 
time of elective repeat section to serve as a prelabor 
control group. Patients associated with maternal 
high-risk factors were not excluded from this selection 
(see Table IX). At delivery, samples of blood were col- 
lected in each case as described in the IUGR group. 

After the delivery, all the newborn infants were 
evaluated by experienced pediatricians for Apgar 
scores and gestational age based on Dubowitz criteria. 
In those cases in which the pediatrician was not avail- 
able at the time of delivery, the Apgar scores were 
given by the nurses, but the newborn infants were 
evaluated again by the pediatrician within a short pe- 
riod of time. The IUGR infants were defined as those 
below. the 10th percentile for weight-gestational age 
classification criteria of Lubchenco, and the AGA in- 
fants were those between the twenty-fifth and the 
ninetieth percentiles, In this study, 25 cases of sus- 
pected IUGR were found to be between the tenth and 
twenty-fifth percentiles after the delivery. Those bor- 
derline cases were excluded from the study in order to 
make a distinct separation between the IUGR and the 
AGA groups. 

During the study period, all the clinical information 
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Table IIA. Correlation between pH and lactate and 
between pH and base deficit in umbilical artery 
samples in all cases 















Base excess 
(mEq/L) 
Mean + SD 


Lactate 
(mg/100 ml) 
Mean + SD 


I <7.20 38.6 + 11.3 —11 + 4.5 

II 7.21— 30.2 + 9.1 - 7.6 + 1.9 
7.94 | 

III 27.25 . 22.1 7.8 —5.] + 2.0 


*Statistically significant difference (p < 0.05) in all of the 
following comparisons— lactate: I and II, t value = 2.46, low 


limit = 2.03; II and III, t value = 3.27, low limit = 1.99; I . 


and III, t value = 6.08, low limit = 1.99; base deficit: I and 
'. II, t value = 3.57, low limit = 2.03; II and III, t value = 
4.73, low limit = 1.98; I and III, t value = 6.33, low limit = 
1.99, 


Table IIB. Correlation between base deficit and 
lactate and between base deficit and pH in umbilical 
artery samples in all cases 













Lactate 






Base excess (mg/100 mi) pH 
(mEq/L) Mean + SD Mean + SD 
I Above —8 21.9 + 6.5 7.29 + 0.05 
"1H Below —8 36.7 + 9.1 7.18 + 0.13 


. *Statistically significant difference (p « 0.05) between Í 
-and II—lactate: t value = 7.00, low limit = 1.99; pH: t 
value = 4.96, low limit = 1.98. 


Table III. Fetal heart rate deceleration pattern 











Mild and 
moderate 
variable 






Incidence 


of late (%)t 


Severe 
variable 





Late 


A 15 3 j| ll 73 
AandB 37 3 ] li `’ 30 
C 34 22 6 6 18 
CandD 88 22 6 6 7 


*Group definitions given Table I. 


{Significant difference in statistical comparison between 
groups A and C (p< 0.001); and between groups A and B 
and C and D (p < 0.05). 


and laboratory data were recorded in a special study 
form. All the patients were managed by the house 
staffs without particular knowledge about the study. At 
the conclusion of delivery, all the intrapartum FHR 
tracings were reviewed by the same investigator (C. L.). 
The criteria for determining the presence or absence 
of FHR deceleration were set at a deceleration/con- 
traction ratio of 2096 or more for late decelerations and 
a ratio of 30% or more for variable decelerations, based 
on previous study of their significance.! Kubli and as- 
sociates classification criteria for severity of decelera- 
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Fig. 1. Comparison of umbilical artery lactate level in various 
groups (mean + SEM). Statistically significant differences are 
seen between A and B, 4 and C, C and D, D and E, but not 
between B znd D. 


tion? were also used to define mild, moderate, and se- 
vere variable or late deceleration. 

The study subjects weré subsequently classified into 
five groups for comparison: Group A: IUGR with in- 
trapartum FHR deceleration; Group B: IUGR without 
intrapartum FHR deceleration; Group C: AGA with 
intrapartum FHR deceleration: Group D: AGA with- 
out intrapartum FHR deceleration; Group E: AGA de- 
livered by elective cesarean section to serve as a group 
of prelabcr control. 

The lactate assay was carried out by enzymatic 
method using BMC lactate test kits (by Boehringer- 
Mannheim Corporation, Indianapolis, Indiana) and 
Beckman DG-G grading spectrophotometer. This 
method is based on the following reaction: 


L-Lactate + NAD* pe pyruvate + NADH + H'*. 
For the quantitative measurement of lactate concen- 
tration ir. blood, L-lactate and NAD are completely 
convertec to pyruvate and NADH by an excess of NAD 
and by the trapping by hydrazine of any pyruvate 
formed. The NADH formed during the reaction, mea- 
sured photometrically as an increase in absorbance, is 
equivalert to the L-lactate present. The measurements 
ot pH, P>}, Pco;, O; saturation, and base excess were 
carried cut by an automatic Radiometer BMS3-MK2 
microsystem and blood gas analyzer PHM 71. 


Results 


Matermal and fetal blood lactate levels. Table I 
shows maternal and fetal blood lactate, pH, and blood 
gas values in various groups. Mean maternal venous 
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Table IV. Umbilical arterial lactate, pH, and base deficit in different FHR deceleration groups* 


FHR Case Lactate Base excess 
Group pattern No. (mg/100 ml) (mEq/L) 
I Mild and moderate variable 33.0 + 11.2 7.26 + 0.06 —7.0 + 2.5 
II Severe variable i 30.8 + 17.2 7.20 + 0.15 —10.7 + 7.1 
III Late deceleration 17 46.9 + 22.7 7.17 + 0.14 —13.1 + 7.0 





' Significant difference at 95% confidence seen in pH, lactate level, and base deficit between groups I and HI. 


* All values represent mean + SD. 


Table V. Incidence of decreased FHR baseline 
reactivity 


Case Cases with decreased Incidence 
Group* No. baseline reactivity (%) 


A > 015 5 33.3 
B 29 0 
E 34 2: ^ 59 
D 54 0 0 


*Group definitions given as Table I. 


TAll'seven cases associated with late decelerations; four of | 


five in group A and one of two in group C showed metabolic 
acidosis (lactate = 35 mg/100 ml, pH = 7.20). One neonate 
in group Á died from respiratory distress syndrome. 


lactate changed from a prelabor level of 11.6 + 5.0 
mg/100 ml to 17.8 + 6.3 mg/100 ml at the time of de- 
livery. Similarly, fetal arterial lactate changed from 
pre-labor level of 17.2 + 4.1 mg/100 ml to 24.9 + 9.2 
mg/100 ml. Fetal lactate levels were higher than ma- 
ternal lactate levels in all groups, and umbilical venous 
blood lactate was slightly lower than umbilical arterial 
lactate in each corresponding group. 

The difference between umbilical arterial lactate 
levels in any two groups was compared. Ás seen in Fig. 
l, a statistically significant difference was observed be- 
tween prelabor group E and normal labor group D 
(p « 0.05). In AGA fetuses, the group associated with 
intrapartum FHR decelerations, or group C, had a 
significantly higher lactate level than the group without 
FHR decelerations, or group D (p « 0.05). In the ab- 
sence of FHR decelerations, IUGR fetuses, or group B, 


showed no difference in lactate level compared to AGA © 


fetuses, or group D (p 2 0.05). In the presence of FHR 
decelerations, IUGR fetuses, or group A, demon- 
strated a significantly higher lactate level than AGA 
fetuses, or group C (p « 0.05). Among IUGR fetuses, 
the lactate level in the group with FHR deceleration, 
or group A, was more than twice as high as that of 
IUGR fetuses without FHR deceleration, or group B 
(p « 0.05). 

Fetal blood gas characteristics. As seen in Table I, 
group A, or IUGR fetuses with intrapartum FHR de- 
celerations, showed the highest mean lactate level, low- 
est pH, and largest base deficit among all five groups. 


Next came group C, or AGA fetuses with intrapartum 
FHR decelerations. The mean pH of group A was at 
acidotic level, and that of group C was borderline aci- 
dotic. Statistically, the mean pH in group A was. sig- 
nificantly lower than that in group B, or IUGR fetuses 
without FHR decelerations (p « 0.05). The difference 
in mean pH between group C and group D was also 
significant (p « 0.05). However, there was no sig- 
nificant difference between group A and group C. It is 
interesting to observe that an umbilical arterial-venous 
pH difference of 0.09 in group C was higher than a 
value of 0.06 in the other groups, which reflects the 
predominance of cases with variable decelerations or 
cord compression pattern in group C (Table III). 

The correlations between pH and lactate and be- 
tween base deficit and lactate were examined with the - 
use of samples of umbilical arterial blood from all cases 
in this study. When we used pH asa division parameter 
to apportion the cases into three groups (fetal acidosis 
of pH of less than 7.20; borderline acidosis of pH be- 
tween 7.21 and 7.24; and normal pH of greater than 
7.25), there was a significant difference in lactate level 
in each division. Similarly, there was a statistical differ- 
ence in base deficit in each division (Table IIA). When 
we used base deficit as a dividing line to separate those 
base excesses of above-8 and those of below-8, there 
was a statistically significant difference in lactate level 
and pH (Table IIB). A very high lactate and an acidotic 
pH value were associated with a base excess below-3. 
Therefore, a critical lactate level appears to be above 35 
mg/100 ml, which is associated with a pH of less than 
7.20 and a base excess below-8, indicating the presence 
of metabolic acidosis. - 

Fetal heart rate deceleration pattern and acid-base 
characteristics. As seen in Table III, the overall inci- 
dence of late deceleration was 30% among the total 
IUGR infants (groups A and B) compared to 7% in the 
total AGA infants (groups C and D). When only the 
cases which exhibited FHR deceleration were taken 
into consideration, the majority of the IUGR infants 
exhibited late deceleration (73%) in contrast to the 
minority of AGA infants who exhibited late decelera- 
tion (18%). This difference is statistically significant. 


` The clinical significance of this difference in FHR pat- 
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Table VI. Apgar score 


One-minute Apgar score 
Gas 
Group* No. Mean + SD 


A 15 6.8 + 1.9 5 
B 22 SL I 2 
C 34 7.4 + 2.0 8 
D 54 8.3 + 1.1 l 


Score of 6 
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Five-minute Ápgar score 


Score of =6 
"99 1.9 22.2 2 13 
9 9.2 + 0.5 0 0 
23 8.7 + 14 2 6 
2 9.4 + 0.7 0 0 





*Group definitions given in Table I.. 


Statistically significant difference between groups C and D (p < 0.05) but not between groups A and B (p > 0.05). 


terns between IUGR and AGA infants is further dem- 
onstrated in Table IV. The group with late decelera- 
tions is associated with higher lactate level, lower pH 
values, and more pronounced base deficit than the 
group with variable decelerations. 

We compared the umbilical arterial lactate levels be- 
tween IUGR and AGA fetuses according to their FHR 
deceleration pattern. IUGR fetuses with variable decel- 
eration had a lactate level (32.6 + 11.7 mg/100 ml) 
similar to that of AGA fetuses with variable decelera- 
tion (30.8 + 12.8 mg/100 ml). However, IUGR fetuses 
with late deceleration exhibited a higher lactate level 
(53.9 + 17.9 mg/100 ml) than that of AGA with late 
deceleration (33.6 + 17.9 mg/100 ml). This difference 
is statistically significant (p < 0.05). 

We also looked at FHR baseline reactivity. As seen in 
Table V, all seven cases showing decreased baseline 
reactivity were associated with late decelerations. Five 
of seven cases showed the evidence of metabolic acido- 
sis (lactate level of 235 mg/100 ml and pH x7.20). The 
only neonatal death in this entire study series occurred 
in group À, or the group of IUGR fetuses with FHR 
decelerations; respiratory distress syndrome was the 
cause of death. Therefore, severe metabolic acido- 
sis seems to be more frequently associated with IUGR 
fetuses who exhibited late deceleration in labor than 
with any other conditions mentioned above. 

Apgar scores. As seen in Table VI, the mean 
l-minute and mean 5-minute Apgar scores were 
shghtly lower in the groups with FHR decelerations 
(groups A and C) than in those without FHR decelera- 
tions (groups B and D). However, the difference was 
not statistically significant. A statistically significant dif- 
ference in the incidence of neonates with low 1-minute 
Apgar scores was seen between group C and group D 
but not between group A and group B. . 

Incidence of cesarean section and time of interven- 
tion. As seen in Table VII, the cesarean section rate 
was three times higher in the groups with FHR decel- 
erations than in the groups without FHR decelerations 
(group A compared to group B; group C compared to 


"Table VII. Mode of delivery 






Cesarean seclion 


Case l 
| Vaginal delivery 


A 15 5 10 67 
B 22 | " i 5 23 
C. 34 20 14 4] 
D 54 47 i 7 13 


*Group definitions given in Table I. 


TStatistically significant difference between groups A and B 
(p < 0.05) and between groups C and D (p < 0.05) but not 
between groups A and C (p > 0.05). 


group D). However, there was no difference in cesar- 
ean section rate between IUGR and AGA cases. In nine 
of 10 cases in group A and in six of 14 cases in group C, 
cesarean section was performed because of fetal dis- 
tress or severely compromised fetal conditions. No case 
of section in group B and in group D was due to fetal 
indications. 

Takle VIII illustrates the differences in fetal blood 
lactate level and blood gas parameters among different 
subgroups of IUGR infants classified according to both 
mode of delivery and pattern of FHR deceleration. It is 
interesting to observe the statistically significant differ- 
ence :n fetal blood lactate, pH, and base deficit between 
the early intervention and the late intervention in 
IUGR infants when moderate to severe late decelera- 
tions occurred. The latter group showed evidence of 
severe fetal metabolic acidosis at the time of interven- 
tion. Five cases in which there was either infrequent 
mild late deceleration or variable decelerations were 
allowed to eventuate in vaginal delivery. One case with 
severe variable deceleration exhibited a moderate de- 
gree of fetal acidosis. The other four cases were not 
acidotic. 

Associated clinical factors. In order to clarify how 
much influence the clinical problems of the mother had 


on zhe acid-base parameters of the fetus, the incidences 


of various maternal high-risk factors were compared 
between the IUGR and the AGA groups. As seen in 
Table IX, there was no significant difference between 
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Table VIII. Comparison of umbilical arterial lactate, pH, and base deficit values according to mode of delivery 
and pattern of FHR deceleration in 15 IUGR infants (study group A)* 






Fetal blocd values (mean + SD) 


: Paitern of | Lactate 
Mode of delivery FHR deceleration (mg/100 ml) pH 





Base excess 






(mEqIL) 
Cesarean section, Late, moderate to severe 5 21.1495 — 7.26 + 0.04 —5.0 + 3.6 
early labor | 
Cesarean section, Late, moderate to severe 5 | 7l +424 - 7.07 +0.22 . ~-146+6.9 
late labor i , 
Vaginal Variable, severe l 48.9 7.20 — 10.0 
Vaginal Variable, mild to mod- 2 34.0 + 9.1 7.98 + 0.06 —7.3 + 4.0 
erate 
Vaginal Late, mild l 2 36.3 + 19.3 7.24 + 0.06 —7.0 + 4.2 


Note: Significant difference (p « 0.05) seen in lactate level, pH, and base excess between the early section and late section 
groups. No difference seen in comparison between any two other subgroups. 


*Group A = IUGR with intrapartum FHR deceleration. | 


Table IX. Comparison of the incidences of maternal Table X. Comparison of infant gestational age 
high-risk factors between IUGR and AGA groups* between the IUGR and the AGA groups* 
















Maternal Gestational 
high-risk factor age (weeks) 
‘Pre-eclampsia—hypertension 8 21.6 16 14.8 =34 , 4 10.8 5 4.6 
Diabetes (White classes A a S M 2 1.8 35-36 4 10.8 5 4.6 
to F) 37-40 26 70.3 89 82.4 
Sickle cell disease ] 2.7 2 1.8 241 3 8.1 50 8.9 . 
Cardiac disease .] 2.7 0 0 Total 37 100.0 108 100.0 
Thromboembolism 0 0 2 1.8 Nee 
Lupus erythematosus l 2.7 0 0 *No significant difference between the two groups on each 
Previous fetal losses 2 5.4 5 4.6 gestational age subgroup by x? comparison (p > 0.05). 
Third-trimester bleeding l 2.7 2 1.8 
PE i 2 in d the fetus' ability to withstand hypoxic stress. Multiple 
None 20 54.0 67 62.0 mechanisms could be involved within the fetus, such as 
Total 37 X000: J03- 1000 deficient stores of glycogen in the liver and heart or 


diminished fatty tissue of the IUGR fetus.’ The events 


*No significant difference between the two groups on any may be secondary to a deficient transport of oxygen 
of the high-risk factors by x? comparison (p > 0.05). and nutrients prior to the onset of labor. 


With increased uterine contractions, there will be a 


the two groups on any of the high-risk factors. Table X decreased flow of blood in the intervillous spaces of the 
compares infant gestational ages between the IUGR placenta and then a decrease in maternal-fetal oxygen 
and the AGA groups. Once again, gestational age ap- transfer. At some point, the fetus begins to suffer from 
pears not to be an important factor in the occurrence of hypoxia, which then causes myocardial depression and 
fetal metabolic.acidosis. the late deceleratidns which are seen in the FHR 
tracing. 
Comment With progressive fetal hypoxia, a state of metabolic 
This study seems to provide an interesting ex- acidosis gradually develops through anaerobic metab- 
. tension of our knowledge about IUGR fetuses. The olism of glucose, accumulation of lactic acid, enlarged 
comparative data suggest that the IUGR fetus, when base deficit, and then a drop in fetal blood pH,* '* This 
stressed, develops acidosis and lacticemia of more se- mechanism of coexistence of late decelerations and 
verity than the AGA fetus. The type of stress described metabolic acidosis is well illustrated in our group A, or 
is that which is associated with a late deceleration re- IUGR fetuses with intrapartum FHR decelerations, 
sponse, because it is not seen with variable decelerations. which of all five study groups had the highest incidence 
It is possible that this isa reflection of a lack of fetal | of late decelerations and the largest increase in umbili- 
reserves. cal arterial blood lactate level. 


Fetal reserves is a nonspecific term that encompasses The number of IUGR inzants in this study series 


i 
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does not reflect the actual incidence of IUGR iri our 
obstetric population. A significant number of IUGR 
patients were not cared for prenatally or failed to en- 
roll in the high-risk clinic. More than 50% of the actual 
IUGR cases were not prenaially identified, whereas 
nearly half of the suspected IUGR infants were above 
the 10th percentile on  weight-gestational age 
classification after the delivery. Our findings are in 
agreement with those of other investigators. Because 
of the difficulty of prenatal diagnosis of IUGR cases, 
fewer IUGR infants were subjected to this analysis than 
originally expected to include. 
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Gestational changes in the functional structure of the 
human placenta in relation to fetal growth: 


A morphometric study 


FRANÇOIS TEASDALE, M.D. 
Montreal, Quebec, Canada 


The study of. different morphometric parameters n 17 placentas collected, between 22 and 40 weeks 
of gestation has shown that, from mid- -gestation 2 term, two stages are clearly discernible in the 
development of the human placenta. The first stage of growth, which terminates at approximately 36 
weeks of gestation, is characterized by a progressive increase in parenchymal components. The 
second stage, which extends from around 36. wesks to term, is called the maturation stage because 
it is characterized by substantial fetal growth but. Aithout any increase in placental functional tissues. 
Evidence of this growth in function was also sug: ested by the demonstration of a sevenfold 
increase in fetal weight in the last half of pregnancy, despite a twofold decrease in the relative 
villous. surface area. Furthermore, the study has shown that, at a given: gestational age; fetuses with 
relatively small placentas tend to outgrow the furctiona! capacity of their placentas: (AM. J. OBSTET. 


GYNECOL. 137:560, 1980.) 


THE PLACENTA is an organ that is absolutely esser tial 
to the survival of the fetus of mammals. Its metabolic 
functions are complex, and it undergoes continuo asly 
throughout gestation a change in weight, structare, 
shape, and function in order to support prenatal ife. 


However, although certain placental functions kave 


become better understood in recent years, there is still 
poor understanding of the role of the placenta. in zhe 
general control of fetal growth. For example, in man, 
many questions arise about the physiologic bases of=he 
relationship of placental gr owth to placental funct.on 
and fetal growth during the course of pr egnancy. Does 
the placenta, like other organs of the fetus, continu- to 
grow throughout gestation? Does it reach a functicnal 
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plateau at some point in gestation prior to term? Or 
does the placenta reach a functional peak and then 
become senescent toward the end of gestation? 

To date, very few studies have attempted to describe 
distinct phases of growth: in the human. placenta, in 
correlation with .placental. function and fetal growth. 
Biochemical analyses of DNA, RNA, and protein con- 
tent of the placenta suggest that the growth of the 
placenta is characterized by a phase of cellular prolit- 
eration which last until about 36 weeks ‘of gestation, 
followed by a phase of cellular hypertrophy from 
around 36 weeks to term." ? In contrast, histometric 
measurements have revealed that, without an equiva- 
lent gain in weight of the placental, the villous surface 
area increases progressively until term. However, 
other investigators have reported that, on a functional 
basis, the permeability of the human placenta to so- 
dium increases progressively from the ninth to the 


thirty- sixth week of gestation, but then decreases 


rapidly from 36 weeks to term.‘ 

In order to understand the role of the placenta in 
fetal growth: throughout gestation, one has to: know 
how the placenta itself changes in relation to gestation. 
Therefore, the purpose of the’ present investigation 
was, first; to define more: precisely the different phases 
of growth in the human placenta through the mea- 
surement of different morphometric parameters, and, 
secondly, to relate the morphologic changes in its 
functional structure to fetal growth. 
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Table I. Fetal and placental characteristics: Comparison between 36 and 40 weeks of gestation 


ee ow 





Characteristic Significance 





Fetus 
Birth weight (grams) 2,450.00 161.18 3,815.00 . 244.63 p < 0.001 
Birth height (cm) 47.20 | 1.48 - 50.60 ^. 1414 p < 0.005 
Head circumference (cm) 32.90 0.65 34.20 0.89 p < 0.05 
Placenta | M | 
Trimmed weight (grams) i 441.04 40.71 467.00 52.26 NS 
Trimmed volume (cc) 424.00 35.07 436.60 54.84 NS 
Parenchymal weight (grams) 233.08 20.84 207.40 25.18 NS 
Parenchymal volume (cc) - 224.34 17.71 192.06 27.07 NS 
Nonparenchymal weight (grams) 207.65 18.14 l 255.79 35.49 p « 0.05 
Nonparerichymal volume (cc) : 199.66 18.36 244.54 33.94 p < 0.05 
Longest diameter (cm) 18.90 2.61 20.50 .1.12 NS 
Transverse diameter (cm) 17.60 1.64 18.20 1.10 NS 
Distance o£ cord implantation 5.70 1.30 - 6.20 1.68 NS 
from margin (cm) 
Infarct, % incidence 0 0 0. 0 
E Lu gami 10.97 1.04 17.56 3.06 p < 0.005 
Parenchymal volume (cc) i di 
Parenchyma 
Intervillous space: 
"Volumetry (96) 51.21 4.54 55.82 1.74 NS 
Volume (cc) 115.32 18.00 107.14 14.91 NS 
Total villous capillaries: | l l - 
Volumetry (%) 13.45 1.23 12.70 0.88 NS 
Volume (cc) 31.21 3.95 24.4] 4.08 NS 
Number of capillaries/sq cm 55,186.00 4,835.00 51,950.00 4,160.00 NS 
Surface density (sq m/cc) 279.00 21.00 x 1074 249.00 x 10-74 13.00 x 10-4 p < 0.05 
Surface area (Sq m) 9.36 0.68 7.86 1.67 NS 
Total trophoblast: l pe " a 
Volumetry (%) 35.34 5.48 31.49 1.11 NS 
Volume (cc) 78.81 10.08 60.51 9.20 p « 0.02 
Mass (grams) 81.83 10.63 65.33 8.58 p < 0.05 
Toial villous tissue me 
Mass (grams) 222.16 35.20 208.95 38.33 | NS 
Number of villi/sq cm 33,625.00 3,518.00 31,458.00 1,435.00 NS 
Surface density (sq m/cc) | 817.00 x 1074 36.00 x 1071 300.00 x 1074 10.00 x 1071 NS 


Surface area (sq m) - 10.62 - 100 . 9.49 ` 1.79 NS 
Total number of nuclei/cc 3.73 x 108 7.38 x 107 Buel x 108 2.62 x 107 | NS 
Total number of nuclei per placenta 1.24 x 10” 2.08 x 10” 1.02 x 107 2.04 x 1019 NS 


Degrees of freedom = 8. SD = Standard deviation. NS = Not significant. 


Table II. Comparison of different parameters in relation to fetal unis between 36 and 40 weeks of gestation 


36 weeks 40 weeks 










Parameter Significance 





Parenchymal volume (cc) 


` 0.09 0.01 0.06 0.01 < 0.001 
Fetal weight (grams) | l i P 0 
eee ag 0.004 0.02 0.001 p < 0.001 
Fetal weight (grams) : ) | 
I9 UU SUID) 44.00 x 10-* — 6.00x 10-  2800x10-* 500x105 p«0.005 
Fetal weight (grams) p . i 
Total capillary surface area {sq m) 3800x 16-4 400x10% — 9400x104 — 500x10* - p< 0.001 
Fetal weight (grams) | i nus i 
JO api ay roume 12.00 x 10-7 — 200x102 700x102 100x102  p<0.00] 
Fetal weight (grams) Eu = l 
ee a 47.00 x 10 — 6.00x 10 32.00 x 1073 5,00 107° p < 0.005 


Fetal weight (grams) 
Degrees of freedom’= 8. SD = Standard deviation. 
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Fig. 1. A conipatigon of fetal (4) and placental (B) growth 
curves. After around’ 36 weeks of gestation, the fetus grows 
significantly despite any increase in parenchymal tissue. The 
fetal weight/parenchymal volume ratio ‘increases prog-es- 
sively during the course of pregnancy (C). (Meän + standard 
deviation at 36 and 40 weeks. ) i 


Material and methods 


Seventeen placentas delivered between 22 and 40 
weeks of gestation after a nonpathologic pregnancy 
were used for this study. Placentas delivered before he 
thirty-eighth week were accepted as normal when no 
obstetric pathologic condition could be detected aad 
fetal development was undisturbed. In all cases, deiv- 
ery began with spontaneous contractions preceded by 
spontaneous rupture of the membranes. The umbilral 
cord was, in all cases, clamped immediately after birch: 
The mothers were all healthy, Caucasian; middle-class 
women, with no history of anemia, high blood prss- 
sure, Or smoking before or during pregnancy. At the 
time of délivery, they were all primiparous, except zor 
the secundiparous mothers from whom placentas were 
collected at 22. 28, and 32 weeks of gestation. The g=s- 


tational age of the newborn infants was confirmed 5y - 
an early ultrasound biparietal diameter measurement . 


during pregnancy, by the date of conception, and b- a 
clinical evaluation of gestational age after birth. 5 All 
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Fig. 2. Relationship between the number per unit area (A) and 
the surface densities (B) of the villi and their fetal capillaries. 
The growth curves of their surface areas are parallel, and a. 
plateau is reached at around 36 weeks of gestation (C). 
(Mean + standard déviation at 36 and 40 weeks.) 


infants were between the tenth and ninetieth per- 
centiles for gestational age.’ 

One placenta for each stage of gestation studied was 
examined, except for 34, 36, and 40 weeks, in which 
instances a series of 2, 5, and 5 placentas, respectively, 
were analyzed. These placentas were histologically pro- 
cessed as previously described.’ However, for the pur- 
pose of this investigation, the parenchymal and non- 
parenchymal components of the placental tissue were 
divided as follows: the parenchyma comprised the in- 
tervillous space, the trophoblast layer (cytotrophoblast 
and syncytiotrophoblast), and the fetal capillaries of 
both peripheral and stem villi; the nonparenchyma 
represented the sum of decidual and chorionic plates, 
intercotyledonary septa, and fetal vessels dissected by 
the same technique as previously described, and also 
fetal vessels, connective tissue of the villi, and fibrin 
deposits determined microscopically. by a point count- 
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Fig. 3. Comparison between the growth of intervilloue space, 
total trophoblast, and fetal capillary bed in absolute volumes. 
A plateau is reached at around 36 weeks for all three paren- 
chymal components. (Mean + standard deviation at 36 and 40 
weeks.) : 


ing method.' In this context, the “parenchyma” was 
defined as that part of the placenta which contained the 
structures or compartments that were strictly con- 
cerned in metabolic exchanges between mother and 
fetus, i.e., the trophoblast membrane, and the fetal and 
maternal blood compartments. Therefore, a volumet- 
ric unit was used in this study to represent the paren- 
chymal portion of the placenta because of the nature of 
these compartments. 

In the parenchymal tissue, the following morpho- 
metric parameters were measured, namely, a volume 
distribution analysis of its components, the volume of 
the intervillous space and fetal capillary bed, the num- 
ber of villi and capillaries per unit area, the surface 
densities and surface areas of the villi and their capil- 
laries, and the numerical density of all the different 
types of nuclei'in the villous tissue.’ The term total used 
in this article represents the sum of the peripheral and 
stem villous tissue components. The Student's t test for 
unpaired samples was used to test the significance of 
the differences between the data collected at 36 and 40 
weeks of gestation (Tables I and II). The results pre- 
sented in Figs. 5 and 6 were subjected to linear regres- 
sion analyses. 


Results 


Placental growth. Fig. 1 illustrates a comparison be- 
tween fetal and placental growth, and Table I gives the 
details of the fetal and placental characteristics for the 

. period between 36 and 40 weeks of gestation. It can be 
seen that there is a progressive growth in fetal weight 
and placental volume from 22 to 40 weeks of gestation 
(Fig. 1,4 and B). Between 22 and 36 weeks, the growth 
in placental volume represents an increase in paren- 
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Fig. 4. Comparison between the different growth patcerns of 
the five different types of nuclei in the villous tissue, in relative 
(4) and absolute (B) values. In relative values, the total nuclei 
density remains stable from about 30 weeks until term. The 


' phase of growth by hyperplasia terminates at around 36 weeks 


of gestation. (Mean + standard deviation at 36 and 40 weeks.) 


chymal end nonparenchymal tissues. During the last 4 
weeks, however, it is important to note that the placen- 
tal volume increase is only the result of a significant 
accumulation of nonparenchymal tissue (199.66 to 
244.54 cubic centimeters, p « 0.05; Table I) There- 
fore, it saggests that the growth of the functional tissue 
in the p.acenta, the parenchyma, reaches a maximum 
at around 36 weeks of gestation. Of more impor:ance is 
the fact that, during the last 4 weeks of pregnancy, the 
fetus grows significantly (2,450 to 3,315 grams, p < 
0.001), despite any increase in functional tissue (Table 
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Fig. 5. Relationship of the ratios of parenchymal volume (4A) 
and total trophoblast weight (B) to fetal weight, during the 
course of fetal development. There are significant negztive 
correlations between these ratios and fetal weight (regresion 
analysis). 
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Fig. 6. Relationship of the ratios of total villous and fetal caoil- 
lary surface areas (A), of intervillous space and fetal capilary 
volumes (B) to fetal weight, during the course of fetal de-el- 
opment. There are significant negative correlations betwzen 
these ratios and fetal weight (regression analysis). 
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D. This relationship between fetal and parenchymal 
growth is reemphasized in Fig. 1, C, where it can be 
seen that the fetal weight/parenchymal volume ratio 
increases progressively during the course of preg- 
nancy, and the rate of increase of this ratio is highly 
significant between 36 and 40 weeks of gestation (10.97 
to 17.56, p « 0.005; Table I). 

Figs. 2, 3, and 4 were constructed in order to de- 
scribe the morphologic changes in the placental paren- 
chymal tissue throughout the last half of pregnancy. 
Fig. 2 illustrates the relationships between the number 
per unit area, the surface densities and surface areas of 
the villi and their fetal capillaries during the course of 
gestation, In relative values, it is noteworthy that, as 
early as 28 weeks of gestation, the number per unit 
area, and the surface density of the villi have already 
reached their maxima and remain stable thereafter 
until term (Fig. 2, 4 and B). 

The villous and capillary surface areas were com- 
puted from their surface densities and are shown in 
Fig. 2, C. In absolute values, there is a progressive and 
parallel increase in villous and capillary surface areas 
from 22 to 36 weeks of gestation. The fivefold expan- 
sion of chorionic villous surface that occurs during that 
period corresponds to a fivefold increase in fetal weight 
(Fig. 1, 4). However, in the last 4 weeks of pregnancy, 
although the fetus grows significantly (Table I), there is 
no increase in villous and capillary surfaces. There is 
even a tendency for these parameters to decrease dur- 
ing that same period, but the differences are not statis- 
tically significant (Table I). Similarly, the absolute vol- 
umes of the intervillous space, which contains maternal 
blood, the fetal capillaries, and the trophoblast tissue 
reach their maxima at around 36 weeks of gestation 
(Fig. 3). On a functional basis, these results suggest that 
the surfaces of exchange between mother and fetus 
reach a plateau at about 36 weeks of gestation and fol- 
low a growth pattern identical to the growth of the 
parenchyma (Fig. 1, B). | 

Fig. 4 illustrates the different growth patterns of the 
five different types of cells in the villous tissue, namely, 
syncytiotrophoblast, cytotrophoblast, endothelial cells, 
fibroblasts, and Hofbauer cells. Microscopically, the 
number of these mononuclear cells was computed 
through the counting of their nuclei. In absolute val- 
ues, it is evident that the cellular content increases until 
about 36 weeks, and then decreases although not sig- 
nificantly from 36 weeks to term (Fig. 4, B; Table I). 
This growth pattern corresponds to the growth of the 
parenchyma (Fig. 1, B) and of the villous surface area 
(Fig. 2, C). It also confirms the fact that, between 36 
and 40 weeks of gestation, there is no increase in 
parenchymal tissue, in its cell content, and in the villous 


Volume 137 
Number 5 


surface area during that period of active fetal growth. 
In relative values, however, the total number'of nuclei 
per cubic centimeter of placental tissue remains stable 
from around 30 weeks of gestation to term (Fig. 4, 4). 


It follows -he growth of the villous surface density 


shown in Fig. 2, B. 

The trophoblast layer grows at a rate which parallels 
the growth of the villous surface area (Figs. 2, C and 4 
B). It is characterized by a progressive increase in both 
cytotrophoblast and syncytiotrophoblast cells from 22 
to 36 weeks of gestation. Their numbers then decrease 
during the last 4 weeks of pregnancy. There is also a 
close relationship between the growth of endothelial 
nuclei in absolute values (Fig. 4, B), the surface area 
(Fig. 2, C), and the volume of the fetal capillary bed 
(Fig. 3). The growth of Hofbauer cells and fibroblasts 
reaches a plateau at around 34 and 36 weeks, respec- 
tively, and decreases thereafter until term (Fig. 4, B). 

Relationship between fetal and placental growth. 
Figs, 5 and 6 and Table II illustrate the relationship 
between the morphologic changes in the functional 
structure of the placental parenchyma and fetal growth. 
Fig. 1 shows that, in the course of development, both 
fetal weight and parenchymal volume grow at increas- 
ing rates from 22 to about 36 weeks of gestation. How- 
ever, from 36 weeks to term, only the fetus continues to 
grow without any increase in parenchymal volume. As 
a result, it can be seen that, as the fetus grows, the ratio 
of parenchymal volume to fetal weight decreases pro- 
gressively in the last half of pregnancy (Fig. 5, 4). Simi- 
lar negative correlations have also been drawn for the 
ratios of three important parameters of placental func- 
tion to fetal weight, namely, total trophoblast mass, 
total villous and capillary surface areas, intervillous 
space and capillary volumes (Figs. 5, B and 6,4 and B). 
Therefore, these results suggest that, in the course of 
fetal development, the relative placental functional tis- 
sues decrease from mid-gestation to term. On a func- 
tonal basis, these negative correlations also suggest 
that, during that same period, the surface areas of ex- 
change become progressively less favorable for meta- 
bolic exchanges between mother and fetus. The situa- 
. tion becomes even more critical during the last 4 weeks 
of gestation, as shown by the highly significant differ- 
ences in these ratios between 36 and.40 weeks of gesta- 
tion (Table II). 

In placentas of term infants (40 weeks), another as- 
pect of the fetal and placental growth relationship is 
revealed by the ratio of fetal weight to parenchymal 
volume. As shown in Fig. 7. A, the fetal weight/ paren- 
chymal volume ratio increases as the parenchymal vol- 
ume decreases in the placenta. In a similar fashion, B 
and C o: Fig. 7 demonstrate a significant increase in the 


Functional structure of placenta 565 


& 25 40 Weeks 
2i 
GE; 
= = 2C 
6|9 
= Pe" 1 
w| l 
s Lu 
< 
EN to A 
ep ee n —Ó—— a 
o 150 175 200 225 
PARENCHYMAL VOLUME (cm?) 
me 9 
GEF 
uJ 
TIS 5 
O1E 9 
" i oe UJ 
- Ku 45 
«I2 
E2 
E- 


| , | B 
Sy a EEDEESS T, 100 
Mn PARENCHYMAL NUCLEI CONTENT (x107") 


FETAL WFIGHT (g) 
TOTAL VILLOUS 
SURFACE AREA ím?) 
UD 
& 


no 
e 
CO 


C 


pa ra 
8 10 12 


TOTAL VILLOUS SURFACE AREA {m7} 


Fig. 7. Relationship between fetal weight and parenchymal 
volume (4), nuclei content (B), and villous surface area (C) in 
placentas of fetuses of the same age. 


ratio of fetal weight to total parenchymal nuclei content 
(capillary endothelium and trophoblast) and to total 
villous surface area as the nuclei content or villous sur- 
face area decreases in the placenta. In the absence of 
physiolcgic data, these facts suggest that, at a given 
gestational age, fetal growth rate is not limited by 
»arenckymal volume, cellular content, and surface 
area of'exchange between mother and fetus; that is to 
say, the fetus tends to outgrow the functional capacity 
of its placenta. 


Comment 


Three structures were carefully measured in the 
parenchymal portion of the placenta, namely, the in- 
tervillous space which contains maternal blood, the 
trophoblast layer, and the fetal capillary bed. However, 
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-it is important to realize that estimates of intervllous ` 


space volume made on delivered placenta must be 
cautiously interpreted, for it is likely that it will have 


collapsed below its natural size in situ. Only tl at- - 


tached placenta, fixed by controlled: perfusion in z hys- 
terectomy or necropsy specimen, can be relied .apon 
for an accurate measure of intervillous volume; Ir. this 
study, a mean value of 107 cubic centimeters waz de- 
termined in term placentas i in contrast fo in vivo-esti- 
mates of 150 to 200 cubic centimeters reported by 
other investigators. S Nevertheless, values establBhed. 
on the delivered placenta: should, at least, have real 


comparative worth. From the growth pattern o-'the | 
intervillous space reported in Fig. 3, it seems rezson- - 


able to assume that the volumes were measured impla- 
centas which had collapsed by similar propórtiors on: 
delivery. Therefore, although the real value for tlie 
intervillous space volume was underestimated, it -was 


included.in the parenchymal portion of the placental , 


tissue, because it represents an important paranee of. 
the functional unit in the placenta. | 

The villous: surface area was shown by Wilkins nd 
Bursztein® to increase from 1.2 square meter (sq ri) at 
around 14 weeks to 13.4 sq m at term. Simil-rly, 
Aherne and Dunnill* showed that the villous surzace 
area increased from 3.4 sq m at 28 weeks of gestaticn to 
a mean value of 11.0 sq m at term. In the present stady; 
a progressive increase was measured in the total vilous 


surface area from 2.42 sq m at 22 weeks to à ran: 


value of 10.6 sq m at 36 weeks of gestation (Fig. 2 C). 


Then, from 36 weeks to term, in contrast to what has | 


been described by others,® ® 1° no increase in vilous 


surface, area was found, but rather a small decr-ase ` 


from a mean value of 10.6 sq m at 36 weeks to 9.45] m 
at 40 weeks of gestation (p > 0.20; Table I). "Thi is, 
therefore, the first report of a leveling off of the -ur- 


face of exchange between mother and fetus in the ` 


human placenta in the last 4 weeks of pregnancy. Cn a 
functional basis, it is noteworthy that the fetal capilary. 
surface area and the intervillous.space volume grow at 
a rate which parallels the growth of the villous sur&ce 


area, since they. represent the surfaces of exchange Be- 


tween mother and fetus (Figs. 2, C and 3).: 

In the development of an organ it is possible to seaa- 
rate out from a continuum several distinct phases, sach. 
as differentiation, growth, maturation, and aging. Ear- 


lier studies in the human placenta tentatively charac- | 
terized the growth patterns of the placenta with nuceic - 


acids measurements." ? These showed that the DAA 
increased linearly until-the placental weight reacLed 


about 300 grams, or until fetal weight reached 2,700 


grams, or about 35.to 36 weeks of gestation. Thereaf- 
ter, the curve for total placental DNA crapialy leved: 


- 
^ 
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off. In agreement with the DNA content data, the re- . 
sults of the present investigation showed that, from 


_ niid-gestation to term, two stages are clearly discernible 
" in the development of the human placenta. First, there 
.is a stage of growth, characterized by a progressive in- 


crease in placental volume due to cellular, hyperplasia 
(Figs. 1; B and 4, B), which terminates at approximately 


36 weeks of gestation, when the parenchymal volume . 
and cellular content of the placenta have reached their 
maxima. The second stage, which extends from around 
.36 weeks to term, is tentatively called the maturation 


stage, despite the lack of physiologic measurements of 


. placental function, bécause it is characterized by sub- 
. stantial fetal growth without a concomitant increase in 


parenchymal tissues (Fig. 1; Tables I and II). . 
This concept of maturation toward the end of preg- 
nancy is extrapolated from recent studies on placental - 


. DNA content and transfer of nutrients across the pla- 


centa of rats and sheep during normal gestation,” 1 12 
In these species it was shown that, in the last third of s 
gestation, concomitant with a fetal growth spurt, the ' 
amounts of glucose, certain types of amino acids, and 
urea crossing the placenta per gram of placental tissue 


‘were increasing exponentially, despite any significant -- 


increase in placental DNA content. Since the transfer 
of these substrates across the placenta is mainly limited 
by permeability," it is more likely that the increased. 
transfer is due primarily to functional changes in the - 


permeability of.the placental barrier rather than to 


hemodynamic changes in fetal and maternal placental | 


‘blood flows. In the 'case of the human placenta, for 


example, in contrast to previous reports, * ?? the re- 
sults of this study showed that, between 36 and 40 
weeks of gestation, there is no expansion of the villous 


and fetal capillary surface areas nor of the intervillous 


space and fetal capillary volumes (Figs. 2, C and 3). 
Furthermore, in these species as well as in man, the best 
proof that the placenta is increasing functionally as an 
organ of.transfer at the. end of pregnancy is the fact 


that, after the placenta has completed its initial phase 


of rapid growth, it supports the growth of a fetus 


' whose growth rate and every organ are still in a phase 


of active proliferation (Fig. 1, 4; Table I).'^ Therefore, . 
although wide interspecies differences limit our ability 
to trànsfer experimental results to nian, the available 


_ data. reported in other mammalian species and the 


findings of this study support the theory that, during - 
the last 4 weeks of gestation, the significant i increase in. ' 
fetal weight despite any increase in placental functional 


tissues is the result of profound functional changes in 


the permeability and transfer functions of the cells that 
constitute the placental barrier. 
If such a stage of functional maturation occurs in late 
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pregnancy, these data are in disagreement with the 
studies of Flexner and associates* " performed in the 
early 1940s. Those studies showed a progressive in- 
crease in the rate of transfer of sodium per gram of 


placenta in many species, including man, as gestation. 


proceeded; however, at around 20.7 days in the rat and 
36 weeks in the human being, there was a sharp de- 
crease in the placental permeability to sodium. The 
more recent studies of Kulhanek and associates’ and 
Rosso!! indicate that, at least in the rat and sheep pla- 
centas, there is no physiologic evidence in favor of the 
notion that the performance of the pos worsens 
near term. 

It is worth emphasizing this coce of functional 
maturation not only in relation to the last 4 weeks of 
pregnancy but also in regard to the total course of ges- 
tation. As shown in Fig. 5, when the ratios of paren- 
chymal volume or trophoblast weight to fetal weight 
are plotted against fetal weight, a significant negative 
correlation results, which suggests that, in the course of 
fetal development, less placental functional tissue is 
available for fetal growth. In a similar fashion, negative 
correlations have been drawn for the ratios of villous 

and capillary surface areas, and of intervillous space 
and fetal capillary volumes to fetal weight (Fig. 6,4 and 
B). Similar negative correlations for the relative villous 
surface area were also reported by Baur? not only in 
man but in several species. Therefore, the results of the 
present study demonstrate that, between 22 and 40 
weeks of gestation, there is a sevenfold increase in fetal 
weight despite a twofold decrease in the relative villous 
surface area (Figs. 1, A and 6, A). This raises the ques- 
tion of how the metabolic exchanges between mother 
and fetus can be ensured despite this réduction in 
functional tissue and villous surface area. On the basis of 
physiologic data collected in man and in other mamma- 


lian species, one possible explanation is an increase in 


the exchange efficiency of the placenta per gram or per 
unit area in the course of development.* '» 1% 1 Thus, as 
Ern peer the exchange function of the pla- 
. centa “matures,” that is to say, one gram of placenta 
can transfer progressively larger amounts of metabolic 
substrates between mother and fetus. Another possible 
explanation is an increased rate of perfusion of the 
placenta by maternal and fetal blood. A third possibility 
could be the reduction in layer thickness between fetal 
and maternal blood due to the formation of thin layers 
called syncytiovascular membranes." A fourth possi- 


Functional structure of placenta 567 


bility might be that the decrease in the relative villous 
surface area is compensated by a surface enlargement 


factor, owing to the presence of microvilli. 


One more important aspect of the relationship be- 
tween placental and fetal growth is worth emphasizing. 
In a recent study on fetal/placental weight ratios at 
various gestational ages, it was shown in a group of 
term infants that the fetal/ placental weight ratio in- 
creased as.placental weight decreased, regardless of 
whether the infants were appropriately grown or small 
for gestational age." The present study demonstrated 
for the first time, to our knowledge, an increase in the 
fetal weizht/parenchymal volume.ratio as the paren: 
chymal volume decreased in a group of appropriately 
grown term infants (Fig. 7, 4). Furthermore, it showed 
à significant i increase ih the ratio of fetal weight to total 
par enchymal nuclei content and to total villous surface 
area as the nuclei content or the villous surface area 


decreased in the placenta (Fig. 7, B and C). In the sheep 


fetus, similar demonstrations of the relationship be- 
tween fecal and. placental weight or DNA content have 
been reported, in correlation with physiologic data on 
placenta‘, permeability to urea.'? Kulhanek and associ- 
ates? showed that, at a given fetal age, placental per- 
meability per kilogram of fetal weight is less than nor- 
mal when the placenta is small, and thus is proportional 
to placer:tal DNA. These findings suggest that, despite 
a proces: of functional maturation in the course of ges- 
tation, a: any given age, placental permeabihty is pro- 
portional to placental weight and DNA content. There- 
fore, among fetuses of the same age group, those that 
are attached to a small placenta, although they are able 
to achieve a relatively large size in comparison to the 
weight o? their placentas, grow at a rate which is related 
to the weight, cellular composition; and functional ca- 
pacity of their placentas. 

These facts may represent a plausible explanation 
for the recent observation of an increased risk of fetal 
distress during labor in term infants with exceedingly 
high fetal/placental weight ratios, regardless of their 
growth characteristics.” However, the morphometric 
findings of this report point to the need for further 
physiologic investigations in order to clarify these 
questions. | 


I wish to thank Ghislaine Jean-Jacques for technical 
assistance, Dr. Harry Bard for reviewing the manu- 
script, and the delivery room nursing staff for their 
cooperation. 
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Relationship of newborn serum prolactin levels to 
the respiratory distress syndrome and 


maternal hypertension 


D. S. GROSSO 

C. P. MacDONALD 
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Tucson, Arizona 


Prolactin concentrations were measured in mixed cord blood of 782 newborn infants and related to 
the occurrence of the respiratory distress syndrome (RDS) and maternal cardiovascular condition. 
Infants of 30 to 33 weeks’ gestational age who developed RDS had s gnificantly lower serum 
concentrations of prolactin than non-RDS infants within this same age range. No difference was 
observed between RDS and non-RDS infants at 34 to 36 weeks. Prolactin levels in infants delivered 
by preeclamptic women were greater than the levels in infants of normotensive women from 30 to 
39 weeks’ gestation. The levels were higher in the 40 to 42 weeks ag2 group as well; however, the 
difference was not statistically significant. infants of mothers with gestational hypertension also 
tended to have elevated serum prolactin concentrations. No differences were observed ‘in infants of 
women presenting with a history of chronic hypertension. Within the RDS subgroups, serum 
prolactin levels were significantly greater in infants of preeclamptic women than in infants of 
normotensive women, being approximately equal to the levels in the nən- -RDS DOrmotedsive group. 


(AM. J. OBSTET. GYNECOL. 137:569, 1980.) 


NorMAL pulmonary function requires the presence of 
a complex proteolipid, termed surfaciant, which lines 
the alveoli of the lung.’ The function of surfactant is to 
facilitate the exchange of gases across the alveolar sur- 
face. A deficiency of surfactant in the neonate precipi- 
tates a condition referred to as the respiratory distress 

syndrome (RDS),? which is a leading cause of neonatal 
mortality in premature infants.? Since the discovery of 
the associadon between a deficiency of surfactant and 
RDS, attempts have been made to determine the 


physiologic factors which regulate the production of - 


surfactant and the latter stages of lung maturation. At- 
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tention kas focused primarily on various hormones, 
e.g., adrenal corticosteroids,* * thyroid hormone,* 7 in- 
sulin,? and estrogens.? 

Recent studies have shown that newborn infants who 
suffer frcm RDS have lower concentrations of prolac- 
tin in cord blood than do normal infants. !' Fetal 
levels of prolactin rise markedly during the third 
trimester of gestation,” 43 coincident with increased 
producticn of surfactant." These findings, coupled 
with the report of enhanced synthesis of phospholipids 
in fetal rabbits after treatment with prolactin, suggest 
that prolactin may be important in regulating lung 
maturaticn. 

The previous reports of low serum levels of prolactin 
in associztion with RDS did not consider maternal 
conditions which might influence the observed values. 
Various conditions of stress elevate the secretion of 
prolactin. A frequent source of fetal stress is maternal 
preeclampsia. The present study was undertaken to in- 
vestigate :he relationship between the concentrations 
of prolactin in cord blood and the incidence of RDS, 
and also to ascertain the influence of preeclampsia on 
levels of prolactin in cord blood. 
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Fig. 1. Neonatal serum prolactin concentrations in relati: n to 
gestation age. -e- Mean values. ------ 5% and 95% confid=nce 
limits. o Individual values. 


Methods 


Subjects. Mixed cord blood of newborn infants was 
collected in 782 deliveries. Specimens of maternal 
blood in 233 cases were obtained after the patient had 
been admitted to the labor room. The samples of E: ood 
were allowed to clot at 4° C, after which the serum was 
removed, frozen, and stored at —20° C until assa: ed. 

The patient population in this study consisted of 
49.8% whites, 40.3% Mexican-Americans, 4.4% Blacks, 
3.5% American Indians, and 1.8% Orientals. Mate rnal 
ages ranged from 14 to 46 years, with a median aze of 
23.5 years. Gestational ages ranged from 24 to 42 
weeks, with a median age of 38 weeks. The assign.nent 
of gestational ages was based on a consideration c? the 
date of last menstrual period and obstetric and neo- 
natal data. There were 31 multiple deliveries, 30 se ts of 
twins, and one set of triplets. l | 


Delivery was performed by cesarean section ir 172 . 


cases (22%), 49 of which were at 30 to 33 weezs of 
gestation, 39 at 34 to 36 weeks, 62 at 37 to 39 weeks, 
and 29 at 40 to 42 weeks. Rupture of membranes oc- 
curred more than 10 hours prior to delivery ir 151 
Cases. | | 

In 62 cases of premature onset of labor, medication 
was administered in, attempts to arrest labor Be- 
tamethasone therapy was instituted in 36 cases. Moth- 
ers in 12 cases were on a program of methadone main- 
tenance during the course of their pregnancy. 

The diagnosis of RDS was made in 66 cases on the 
basis of clinical and radiologic data, and was confirmed 
by autopsy findings in the instances of infant ceath. 
Excluded from the category of RDS were cass in 
which a clear distinction could not be made berween 
RDS and other conditions of respiratory dysfun=uon. 
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In addition, the diagnosis in 65 cases was transient 
tachypnea of the newborn (T TN), and in another 76 it 
was either "wet-lung" syndrome, pneumonia, or me- 
conium aspiration syndrome. Of the 66 infants .with 
RDS, 44 were delivered vaginally, 15 at less than 30 
weeks of gestation, 16 at 30 to 33 weeks, 11 at 34 to 36 
weeks, and two at more than 36 weeks. No infants who 
developed RDS were delivered by cesarean sectión in 
pregnancies of less than 30 weeks' gestation. There 
were 18 cases of RDS in infants who were delivered by 
cesarean section at 30 to 33 weeks’ gestation, three at 34 
to 36 weeks, and one at 37 weeks. Rupture of mem- 
branes more than 10 hours prior to delivery occurred 
in 20 cases in which the infants developed RDS. 

The diagnosis of preeclampsia was made in 109 cases 
and was based on the examining physician's assessment 
of maternal condition prior to delivery. Twenty-five 
patients were evaluated as being chronically hyperten- 
sive, and 71 exhibited gestational hypertension in the 
absence of proteinuria; edema, or exaggerated reflex : 
response of the limbs. Of the 109 patients with pre- 
eclampsia, seven were delivered of infants who devel- 
oped RDS. Five of the seven were delivered by cesarean 
section, all of 33 weeks’ gestation or less. Thirty-seven 
infants in the 109 cases of preeclampsia, 16 infants in 
the 25 cases of chronic hypertension, and 16 infants in 
the 71 cases of gestational hypertension were delivered 
by cesarean section. There was one case of RDS in the 
infant of a chronically hypertensive mother, and five 
cases in the infants of mothers suffering from gesta- 
tional hypertension, 

Hormone assays. Measurement of prolactin was per- 
formed by a homologous radioimmunoassay as de- 
scribed by Hwang!* and Sinha” and their associates 
utilizing antiserum directed toward human prolactin. 
Purified human prolactin was used for radioiodination 
and as the assay standard. Antiserum (AFP anti- 
hPRL-1) and purified prolactin (NIH-hPRL-VLS-4) 
were obtained from the National Pituitary Agency, 
National Institute of Arthritis, Metabolism and Diges- 
tive Diseases. The intra-assay coefficient of variation 
for eight replicates of a pool of maternal serum used as 
an internal standard was 6.1%. The interassay coef- 
ficient of variation based on analysis of the pool serum 
was 8.1%. 

Unconjugated estriol in maternal “serum was mea- 
sured by radioimmunoassay using a commercial kit 
(RIA Pak, New England Nuclear). The intra-assay and 
interassay coefficients of variation based on analysis of 
the maternal pool serum were 9.6%- and 16.7%, re- 
spectively. 

Statistical analysis. Analyses of the data for statisti- 
cal significance of differences between groups were 
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performed by paired t tests using the Statistical Pack- 
age for the Social Sciences. Computations were carried 
out by computer, CDC Cyber 175. 


Results 


Gestational age and prolactin. Levels of prolactin in 
mixed cord blood of 782 neonates analyzed in the. 
study as a function of gestational age are represented 
in Fig. 1. Gestational ages of infants included in the 
study ranged from 24 weeks to 42 weeks. Values for 
prolactin ranged from 25 ng/ml to 1,085 ng/ml of 
serum. | 

À marked rise in serum prolactin from approxi- 
mately 100 nanograms per milliliter (ng/ml) to 400 
ng/ml occurred between 28 and 36 weeks of gestation. 
Only a moderate additional increase to approximately 


430 ng/ml was observed at gestational ages greater . 


than 36 weeks. 

The range of serum prolactin concentrations at ges- 
tational ages greater than 28 weeks was substantial, the 
most dramatic example being at 30 weeks with a mini- 
mum value of 60 ng/ml and a maximum of 970 ng/ml. 

Respiratory distress syndrome. There were 66 cases 
of RDS in the 782 deliveries comprising this study. T'wo 
cases of RDS occurred in infants of more than 36 
weeks' gestational age, and 15 cases occurred in infants 
of 29 weeks or less. Prolactin levels of more than 200 
ng/ml were observed in 25 (38%) of the RDS infants; 
values of 250 ng/ml or higher were found in 17 RDS 
infants (26%). In the gestational age range of 30 to 36 
weeks, 15 of the 49 RDS infants had prolactin levels of 
more than 250 ng/ml, and 22 had levels higher than 
200 ng/ml. | 

When comparisons between serum prolactin values 
for non-RDS and RDS infants are made, as in Fig. 2, it 
can be seen that, within the gestational age range of 30 
to 33 weeks, prolactin levels were significantly lower in 
those suffering from RDS, P < 0.001. The difference 
between the two categories was not significant in the 
range of 34 to 36 weeks. Statistical analysis was pre- 
cluded in the age range of 27 to 29 weeks since there 
were only two non-RDS cases in this group. Infants 
with other respiratory problems, e.g., TTN, wet-lung 
syndrome, etc., were excluded from this analysis. The 
increase in serum prolactin values with increasing age 
demonstrated in Fig. 1 for the entire population of this 
study is apparent also in Fig. 2 for those infants who 
developed RDS. | 

Maternal cardiovascular condition. The relation- 
ship between neonatal serum prolactin and maternal 
cardiovascular condition is depicted in Fig. 3. Data are 
presented by gestational age range for infants of pre- 
eclamptic mothers and of mothers who had gestational 
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Fig. 2. Serum prolactin concentrations in RDS and non-RDS 
infants :n relation to gestational age. Individual values 
e, n = number of subjects, Min. = minimum value, Max. = 
maximum value. Difference significant at P « 0.001 level, 
based on paired t test. 
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Fig. 3. Neonatal serum prolactin in relation to maternal car- 
diovascular condition.and gestational age. NT — Normoten- 
sion. P-F — Preeclampsia. GH — Gestational hypertension. 
(See Fig. | for explanation of symbols.) Level of significance of 
difference based on paired t test, *P < 0.02, **P < 0.01, 
V**P < 0.001, when compared to NT. 


hypertension, as well as for infants of normotensive 
mothers. Serum levels of prolactin were significantly 
higher in infants of preeclamptic mothers than in in- 
fants of normotensive mothers at gestational ages of 39 
weeks or less, P « 0.001, but not at 40 to 42 weeks. 
Levels of prolactin were also significantly higher in in- 
fants of gestational hypertensive mothers at 34 to 36 
weeks, F < 0.02, and at 40 to 42 weeks, P < 0.01. The 
median for the 37- to 39-week infants of gestational 
hypertensive. mothers was greater than that for infants 
of normotensive mothers and approximately equal to 
that for infants of preeclamptic mothers. The distribu- 
tion was broader, however, and the difference was not 


significant, P < 0.1. 


= 
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Fig. 4. Influence of preeclampsia on serum prolactin concen- 
trations in RDS and non-RDS infants of 30 to 36 weeks' gesta- 
tional age. (See Fig. 1 for explanation of symbols.) Level of 
significance of difference based on paired t test, *P « 0.005, 
**P < 0.001.- 
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Fig. 5. Concentrations of maternal serum estriol in relation to ' 


gestational age. Samples of blood were obtained during labor. 
-e- Mean. ------ 5% and 95% confidence limit. o Individual 
values for normotensive mothers. w Mean values for pre- 
eclamptic mothers. 


The data for serum prolactin concentration for in- 
fants of normotensive mothers demonstrate a trend 
toward increasing values as gestational age increases. À 
plateau of approximately 400 ng/ml is reached by 37 
weeks, as expected from the data presented in Fig. 1. 
Infants of gestational hypertensive mothers reach a 
somewhat higher plateau at the 34- to 36-week range, 
whereas those of preeclamptic mothers have attained 
this level by 30 to 33 weeks. These data imply that the 
occurrence of pregnancy-related maternal hyperten- 
sive disorders is associated with fetal secretion rates of 
prolactin equivalent to or greater than normal term 
levels as early as 30 weeks' gestation. 

-Of 25 mothers who had a history of chronic hy- 
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pertension, two were delivered of infants at less than 33 
weeks: gestation, three at 34 to 36 weeks, 11 at 37 to 39 
weeks, and nine at 40 to 42 weeks. In neither of the 
groups with sufficient numbers for statistical analysis 
(37 to 39 weeks and 40 to 42 weeks) were statistically 
significant differences observed when comparisons 
were made with the normotensive group. 

Preeclampsia, RDS, and prolactin. Examination of 
Figs. 2 and 3 reveals that the level of prolactin was 
lower in infants of 30 to 33 weeks’ gestation who devel- 
oped RDS than in normal infants (Fig. 2) and elevated 
in infants of preeclamptic women and/or women ex- 
hibiting gestational hypertension at all gestational ages 
(Fig. 3). Maternal hypertensive disorders associated 
with pregnancy manifest themselves in the later stages 
of gestation. It was of interest to determine whether the 
inclusion of data from infants of hypertensive mothers 
might have influenced the comparison of prolactin 
levels between RDS and non-RDS infants. 

Fig. 4 depicts the influence of preeclampsia on pro- 
lactin in infants of 30 to 36 weeks’ gestational age with 
and without RDS. As seen previously in Fig. 3, serum 
levels of prolactin are higher in infants of preeclamptic 
mothers than in infants of nonpreeclamptic mothers. 
This is true even in infants who develop RDS. In fact, 
serum levels of prolactin in RDS infants of preeclamp- 
tic mothers were at least as great as those in non-RDS 
infants of normotensive mothers and approximated 
the levels in the non-RDS, preeclamptic group. The 
difference in serum prolactin levels between infants of 
normotensive and preeclamptic mothers is statistically 
significant for both the RDS and non-RDS groups. 

Maternal estriol and preeclampsia. Unconjugated 


- estriol measurements were made on 233 specimens of 


maternal serum obtained during labor. This sample 
included 47 cases of preeclampsia. The data are pre- 
sented in Fig. 5 as a function of gestational age at deliv- 
ery. The estriol values for the entire sample generally 
follow the pattern reported elsewhere.!^ !? However, 
serum levels of estriol in preeclamptic women were 
found to be substantially higher than those in the popu- 
lation as a whole from 36 weeks of gestation until term 
(43 cases). The mean values for prolactin in pre- 
eclamptic women fell outside the 9596 confidence limit 
for the mean values for the entire sample at five of the 
seven points between 36 and 42 weeks of gestation. In 
the other two instances, the means were only slightly 
below the 9595 confidence limit. 


Comment 

In the present study, we observed the general pat- 
tern of increasing concentrations of serum prolactin in 
neonates between 28 and 36 weeks of gestation re- 
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ported by others. ? In addition, levels of prolactin 
were found to correlate with fetal pulmonary maturity 
and maternal complications of pregnancy. These data 
are consistent with earlier reports-of reduced levels of 
prolactin in the serum of infants who develop RDS. !! 
In the current study, this relationship was manifested 
only within the narrow gestational age range of 30 to 
33 weeks. Maternal cardiovascular condition was also 
demonstrated to influence neonatal levels of prolactin. 
The presence of preeclampsia was associated with in- 
creased serum concentrations of prolactin in both 
non-RDS and RDS infants. 

These data support the thesis that prolactin may be 
involved in promoting lung maturation. Several hor- 
mones that have now been implicated in the regulation 
of pulmonary development are glucocorticoids,* ? thy- 
roid hormone,* * insulin? and the estrogens.” The 
most thoroughly studied in this regard are the gluco- 
corticosteroids. The presumed mode of action of the 
corticosteroids in accelerating lung maturation is stimu- 
lation of phospholipid metabolsim,* ?? thereby increas- 
ing the production of surfactant. 

The ability of prolactin to accelerate lung maturation 


might also be expected to be a consequence of a direct | 


action on phospholipid metabolism. Prolactin has been 
demonstrated to enhance lipid metabolism in mam- 
mary tissue.? The concerted action of a number of 
hormones, including prolactin and the adrenal corti- 
costeroids, is required for optimal stimulation of 
mammary gland lipid metabolism." Prolactin has re- 
cently been reported to enhance the production of 
phospholipids in the fetal rabbit lung,’ although this 
observation has not been corroborated by others.” The 
interaction of several hormones may be prerequisite to 
the normal development of the lung. Should this be the 
case, the etiology of RDS may not be traceable to a 
single developmental problem. Although this would 
not obviate therapeutic interventions designed to re- 
duce the incidence of RDS, as in the case of antenatal 
administration of glucocorticoids,” it might limit the 
efficacy of any approach designed to augment the ef- 
fects of a specific physiologic factor. 

The present data may be interpreted as evidence that 
prolactin is but one of a number of hormonal or other 
factors which influence pulmonary development. The 
difference in serum concentrations of prolactin be- 
tween RDS and non-RDS infants was restricted to the 
age range of 30 to 33 weeks' gestation. At 34 to 36 
weeks, the levels of prolactin in RDS infants were not 
significantly different from those in non-RDS infants 
(Fig. 2), thus implying that prolactin alone was not re- 
sponsible for the occurrence of the respiratory distress 
in these infants. Furthermore, near-term levels of pro- 
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lactin were observed in six cases in which infants of 
preeclamptic women developed RDS (Fig. 4). The 
mechanism by which prolactin would interact with 
other hormones to promote pulmonary maturation is 
unclear, It is interesting to note that the gestational age 
range at which prolactin was observed to be sig- 
nificantly lower in RDS infants than in non-RDS infants 
was the period in which antenatal glucocorticoid ther- 
apy has been reported to be most effective, that is, less 
than 33 weeks of gestation.” Prolactin has been sug- 
gested to be an adrenocorticotrophic hormone in the 
fetus and, therefore, might be acting indirectly through 
the adrenal gland in affecting lung development. 

An insufficient number of cases was available to de- 
termine whether the incidence of RDS in the offspring 
of hypertensive mothers was reduced in comparison to 
that in tne offspring of normotensive mothers in the 
critical gestational age range of 30 to 33 weeks. Both 
RDS and pregnancy-induced hypertensive disorders 
correlated highly to gestational age, with only a narrow 
range of overlap. For this reason, the demonstration of 
a straigh-forward interaction between the incidence of 
RDS in preeclamptic women and levels of prolactin 
would be difficult and require a much larger number 
of cases for a reliable analysis. 

The data reported here for prolactin represent sin- 
gle measurements made on specimens obtained post 
partum. An interesting question which remains un- 
answerec in a study of this nature is whether circulat- 
ing levels of prolactin in fetuses of women who develop 
preeclampsia or gestational hypertension are greater 
from the onset of the condition or reflect a response to 
the rigors of labor which differ in these fetuses relative 
tc those cf uncomplicated pregnancies. An observation 
which suggests that these infants may, in fact, respond 
differently to the stress of labor is indicated in Fig. 5. 
Unconjugated estriol levels in preeclamptic women 
were found to be markedly higher than in normoten- 
sive women. This is counter to what has been reported 
in the past for preeclamptic women studied prior to the 
onset of labor. 

The cause of the elevated levels of prolactin in in- 
fants of preeclamptic mothers is unknown. The possi- 
bility of stress has been mentioned, which may be re- 
lated to tke increased levels of estriol found in maternal 
blood. Es-rogens stimulate the secretion of prolactin.” 
Since the fetus is the primary source of maternal estro- 
gens, it might be expected that fetal levels of estrogen 
are also high in these cases. The time course for the 
response of secretion of prolactin to variations in levels 
of estrogen may be critical in this analysis. The dura- 
tion of labor might also be a factor to be considered and 
could perhaps explain a portion of the large variation 
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in serum levels of prolactin among fetuses of »oth 
normotensive and hypertensive mothers. If the stresses 
of labor do alter the patterns of fetal hormone secre- 
tion, then extrapolation to the prepartum conditicn of 
data obtained in postpartum samples of blood must be 
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approached with caution. Further investigation will be 
required to determine whether the effects of prolactin 
on the fetal lung are direct, by an influence on pulmo- 
nary metabolism, or indirect, by interaction with other 
endocrine organs. 
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Effect of oxygen and of carbon dioxide tension on the 
incidence of apnea in fetal lambs 


JOHN M. BISSONNETTE* 
A. ROGER HOHIMER 
JAMES Z. CRONAN 
MARILYN S. PAUL 
Portland, Oregon 


Fetal breathing movements (FBM) in unanesthetized lambs in utero were correlated with 
measurements of arteríal blood gases. One hundred and eighty-seven observations, consisting of 
the incidence of FBM during the hour preceding and the hour after the »lood gas determinations, 
were: made on 125 separate days in 30 fetuses of 117 to 146 days’ gestational age. Fifty-eight 
percent of the observations with fetal apnea (FBM 0 to 9% in 2 hours) showed hypoxia (Pao, = 16 
torr), whereas only 4% of the observations with FBM greater than 10% were associated with 
hypoxia. Seventy-eight percent of the hypoxic and normocarbic (Paco, 42 to 53 torr) observations 
demonstrated apnea. However, only 44% of hypoxic plus hypercarbic (Paco, 57 to 63 torr) fetuses 
were apneic, and with an elevated Paco, apnea tended to develop at a lower level of Pao, We 
conclude that FBM may persist in the presence of hypercarbia with hypo ia. (AM. J. OBSTET. GYNECOL. 


137:575, 1980.). 


MONITORING fetal breathing movements (FBM) is 
advocated as a means of ascertaining fetal well-being in 
utero.'? In human pregnancy, the absence of fetal 
breathing movements has been associated with fetal 
death in utero,! low Apgar score, small- -for-gestational- 
age infant, increased incidence of cesarean section for 
fetal indication,? and intrapartum fetal distress when 
there was a positive contraction stress test. ? 

In fetal lambs, hypoxia induced by having the ewe 
breathe low-oxygen mixtures* * or by bleeding the ewe? 
has produced a marked inhibition of fetal breathing. 
Prior to the development of abnormal breathing pat- 


terns, which, in turn, were seen prior to death in utero, ` 


lambs exhibited a period of apnea.* ? Even though 


From the Department of Obstetrics and Gynecology, 
University of Oregon Health Sciences Center. 


This work was supported by Grants HD 00134, HD 
11251, and HL 05711 from the United States Public 

H eaith, Service. 

Received for publication July 17, 1979. 

Accepted November 5 , 1979. 

Reprint requests: John M. Bissonnette, M.D., Room 426, 
Research Building, University of Oregon Health Sciences 


Center, 3181 S.W: Sam Jackson Park Rd., Portland, 
Oregon 97201. 


*Recipient of Research Career Development Award HD 
0013 9 from the United States Public Health Service. 


0002-9378/80/130575+04$00.40/0 © 1980 The C. V. Mosby Co. 


most of these fetal lambs were reported to be hypoxic 


‘during the periods of abnormal breathing, the rela- 


tionship between the spontaneously observed episodes 
of apnea and fetal blood gas measurements were not 
defined.* ? | 

The unanesthetized fetal lamb in utero affords an 
opportunity for examining both fetal breathing move- 


ments and simultaneous fetal blood gas determina- 


tions. In this article, we report the relationship between 
spontanecus episodes. of fetal apnea and fetal arterial 
oxygen ar.d carbon dioxide tensions. 


. Methods . 

Ewes of mixed western breed were anesthetized with 
Fluothane in oxygen and nitrous oxide at 110 to 180 
days of the 147-day. gestational period. Polyvinyl 
catheters were placed in the fetal axillary artery, tra- 
chea, and amniotic fluid. One million units of penicillin 
was placed in the amniotic fluid at the completion of 
the fetal surgical procedure, and no further antibiotics 
were givea to the ewe or fetus. Two to 5 days postop- 
eratively, the ewe was taken to the laboratory, for 
study. Continuous recordings of intrathoracic and 
amniotic fluid pressures were made at paper speeds of 
3 cm per minute. The animals were studied from 0930 


‘to 1630 Fours, and the ewe was given free access to 


food and water as she stood in a small holding pen. 
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Fig. 1. Frequency distribution of the percent time during 
which fetal breathing movements were present during a 
2-hour observation ‘period. Data from 187 observations on 
125 oe in 30 fetal lambs. 


Dri this period of the day and under these condi- 
tions, we did not observe any significant fluctuation in 
the average incidence of fetal breathing movements. i 

. Fetal breathing movements were defined as rapid 
(0:5 to 4.0 Hz), irregular, riegative intrathoracic pres- 
sure changes òf at least 1.0 mm Hg greater than the 
simultaneous amniotic fluid pressure. The incidence of 
fetal breathing was expressed as the percent time that 
these movements were present during.a 2-hour period: 
the hour preceding and the hour after the obtaining of 
a sample of fetal arterial blood. -No more than two ob- 
servations were made on any fetus during a single day. 
Fetal blood gases and pH were determined with the use 
of.standard electrodes (Radiometer, Ltd., Copenha- 
gen, Denmark). Fetal plasma glucose was measured by 
the glucose oxidase method. All values reported are the 
mean + SD. 


Results 


One hundred and eighty-seven observations (374 
hours of recording) were made on 125 separate days in 
30 fetuses of gestational age of 117 to 146 days. The 
observations were made over periods of 2 to 25 (mean, 
10.2 + 6.3) days after completion of fetal surgical pro- 
cedures. All observations were under control condi- 
tions, and changes in fetal blood gases were not in- 
duced. The average fetal blood gas. values were: Pao, 
21.4 + 3.6 torr; Paco, 47 + 5.6 torr; HCO; 25.7 + 2.9 
mEq/L; and pH 7.361 + 0.031. Fetal plasma glucose 
was 16.7 = 4.8 mg per deciliter. | 

The frequency distribution of the percent time 
breathing for a 2-hour observation period is shown in 
Fig. l. The mean incidence of fetal breathing was 
34.9 + 18.0%. It can be seen that in only 10% of the 
total observations were fetal breathing movements ob- 
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served for less than 10% of the time. Therefore, we 
have defined an incidence of fetal breathing.of 0 to 996 
as apnea. There were 18 instances in which fetal arte- 
rial Po, measured 16 torr or less (9.6% of the total ob- 
servations). Since this value is that observed to result in 
induced fetal apnea," and since it falls outside the tenth 
percentile of our observations, we have chosen this 
value as being representative of fetal hypoxia. 

Of the 19 instances of fetal apnea, fetal hypoxia was 
present in 11, or 58%. In contrast, for fetuses which 
exhibited breathing movements for 10% or more of the 
2-hour observation period, in only 4.2% of the mea- 


surements was Pao, 16 torr or less. There were 18 in- 


stances of fetal hypoxia, and fetal apnea was present in 
11 (6196). We observed no difference in Pag, (14.3 — 
1.5 vs. 15.0 € 0.7), HCO; (27.7 + 3.1 vs. 28.4 + 3.6), 
pH (7. 338 + 0.032 vs. 7.342 + 0.032), or plasma glu- 
cose (16. 0 + 8.5 vs. 15.5 + 8.9) between fetuses which 
were apneic with hypoxia and those fetuses which con- 
tinued to breathe. However, the distribution of Paco» 
between the two groups was different. Prior to the 
more severe levels of hypoxia, FBM tended to persist in 
those fetuses in whom Paco, was elevated. An example 
is shown in Fig. 2. In Fig. 3, we have depicted the 
incidence of FBM for all hypoxic observations. It can 


. beseen that, with an elevated Paco, (57 to 63 torr), FBM 


persisted in five of nine cases. Moreover, in this group 
there is a significant relationship between the percent 
üme that breathing was observed over 2 hours and the 
level of Pao, (R — 0.65, p « 0.05). However, in obser- 
vations made with Paco, in the normal range (42 to 53 
torr), FBM persisted in only two of nine, and the rela- 
üonship between the level of hypoxia and FBM was not 
significant (R = 0. 18). Thus, with an elevated Paco, the 
concomitant degree of hypoxia influences the inci- 
dence of FBM, whereas with normocaibia, apnea is 
present irrespective of the degree of hypoxia in those 
lambs in which Pao, is 16 torr or less. 


Comment 


Fetal breathing movements are episodic in occur- 
rence. However, the. length of observation in this 
study (2 hours) should have been sufficient to eliminate 
transient periods of fetal apnea. The breathing pat- 
terns observed were similar to those previously de- 
scribed in fetal lambs.* © !! We did not observe any of 
the abnormal patterns which have been described prior 
to fetal death,* ? but our observations were not made 
for longer than 8:hour periods, and fetuses were not 
followed until death in utero. In addition, our observa- 
tions were made with hypoxia and/or hypercarbia but 
not with the severe degree of metabolic acidosis (HCO; 
calculated t to be 15 to 18 mEq/ L) seen prior to death i in 
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Fig. 2. Fetal breathing movements in a hypoxic lamb. Upper panet: Fetal usd dE pressure from a 
tracheal catheter. Lower panel: Amniotic fluid pressure. Tracing made in a 129-day fetus, eighth 
postoperative day. Pag, = 14.7 torr; Paco, = 61.4 torr; pH = 7.355. 


many of the fetal lambs in previous reports.* ° — 
Our observations concerning spontaneous fluctua- 
tions in fetal oxygen tension are consistent with what 
has been reported with induced fetal hypoxia in 
lambs,?* namely, that with fetal arterial Pao, in the 
range of 12 to 16 torr, breathing movements are sig- 


nificantly inhibited.*-7 During induced hypoxia in 


lambs, carbon dioxide tensions fell 4 to 7 torr* § sec- 
ondary to the maternal hypocarbia due to hyperven- 
tilation. Indeed, it was reported that in the three exper- 
iments in which fetal breathing persisted with hypoxia, 
Paco, was elevated by 5 torr from control? Our obser- 
vations concerning .spontaneous changes in fetal 
breathing with fluctuations in oxygen and carbon 
dioxide tensions also show that, with hypercarbia, fetal 
breathing movements may persist despite hypoxia. No 
pathophysiologic explanation. for fetal apnea with 
moderate hypoxia has been made. Using an ex- 
teriorized fetal lamb preparation with spinal anesthesia 
plus ketamine in the ewe, Bystrzycka and associates!! 
have shown that fetal inspiratory medullary neuron 
activity ceases when Pag, falls 6 to 10 torr. The control 
and apnea Pao, values were not reported separately, 
but the data are consistent with the levels at which a 
reduction in Pao, causes apnea in utero." Our obser- 
vations do not clarify the mechanisms involved since 
hypercarbia can both stimulate fetal breathing in 
utero* '° and increase brain blood flow.!^ !* The persis- 
tence of fetal breathing could be due either to stimula- 
tion of respiratory chemoreceptors or to maintenance 
of medullary oxygen consumption in the presence of 
hypoxia. 

The observations that we have made in fetal lambs 
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indicate that the presence of fetal breathing is strongly 
(95%) associated with fetal oxygen tensions of 16 torr 
or greater. However, not all observations with fetal 
hypoxia demonstrated a concomitant apnea. The 
changes in fetal carbon dioxide tension which accom- 
pany hypoxia in human pregnancy are not known. 
However, it is not inconceivable that hypercarbia will 
be present in some ‘clinical situations. Our observations 
suggest that fetal breathing may be present when mod- 
erate hypoxia is associated with an elevated Paco». 
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Studies on the growth-inhibiting property of amniotic 
fluids from two United States population groups 
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This study attempted to determine if lack of antimicrobial activity in amniotic fluid is the reason 
United States blacks have more amniotic fluid bacterial infection than whites. No significant 
interracial differences were found in a study of 111 fluids from whites and 56 fluids from blacks. it 
has been claimed that the phosphate: zinc ratio in amniotic fluid is an accurate predictor of 
antimicrobial activity. The present study found this often to be untrue. Amniotic fluids that lacked 
antimicrobial activity gained such activity when zinc was added, but the in vitro zinc levels required 
were usually higher than observed physiologic concentrations. Previous studies have claimed that 
antimicrobial activity first appears in the amniotic fluid in the third trimester of gestation. We found 
such activity in the majority of fluids by the end of the first trimester, with a Staphylococcus aureus 
indicator; in contrast, with Escherichia coli and Streptococcus agalactiae as test organisms, greater 
inhibition was observed after 35 weeks. (AM. J. OBsTET. GYNECOL. 137:579, 1980.) 


THE ABILITY of amniotic fluid to support bacterial 
growth may play an important role in the pathogenesis 
of amniotic fluid infection, a disease more common in 
blacks than in whites in both the United States and 
several African nations." ? United States whites have 
been shown to have high levels of antibacterial activity 
in their amniotic fluids during late gestation.?^? By con- 
trast, most such fluids from blacks in Ethiopia and 
South Africa do not inhibit bacterial growth.” * !? The 
question arises whether a deficiency of such antimi- 
crobial activity might be responsible for the high rate of 
amniotic fluid infections in United States blacks.’ The 
present study explored this question. 

Uncertainties exist about the role of zinc deficiency 
in amniotic Auid bacterial infections. It has been postu- 
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lated that the antibacterial activity of amniotic fluids is 
mediated by a low-molecular-weight peptide linked to 
phosphate and zinc (the latter two in specific ratio).?^* 
Schlievert, Johnson, and Galask® have presented evi- 
dence tha: a relative increase in the levels of phosphate 
in relation to zinc in amniotic fluid renders a fluid 
noninhibitory for bacterial growth. Others have ex- 
plored the role of phosphate and zinc in the growth- 
supporting property of amniotic fluids, with discrepant 
results.? '! A major purpose of the present study was to 
determine the reasons for these discrepant findings. 

Reports in the literature are widely divergent as to 
when antimicrobial activity first appears in the amniotic 
fluid. Various studies have reported the first appear- 
ance of such activity from the end of the first trimester 
to the start of the third trimester of pregnancy.* !27!3 A 
third purpose of the present study was to determine 
reasons for these differences. 


Materiais and methods 


Amniotic fluids. Liquors were aspirated aseptically 
in zinc-free syringes (Sarstedt, Ltd., Princeton, New 
Jersey) at amniocentesis for other purposes, at cesarean 
section, or during labor. Fluids were collected at differ- 
ent times during gestation from women who had not 
received antibiotics during the 4 weeks prior to collec- 
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Table I. Antimicrobial activity of amniotic fluids 
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Gestational 


period (wk) > 
White 16-18 32 22 
` 19-34 9 9 
35-term 70 44 
Black - 16-18 0 - — 
19-34 6 3 
35-term 50 36 


Bacteriostatic 





Bactericidal 






Total no. inhibitory* 


69 9 28 31 97 
100 = = 9 100 
59 16 23 60 86 
50 2 — 898 5 83 
72 5 10 41 ` 82 


*Includes fluids which were bacteriostatic or bactericidal to at least one indicator organism. 


Table II. Specific antimicrobial activity of amniotic fluids against S. aureus, E. coli, and S. agalactiae 





Gestational 
period (wk) 
White 16-34 4} 40 97.5 
35-term 70 57 81.4 
Black 19-34 6 D 83 
35-term 50 4l 82 


tion.. Meconium and blood-stained fluids were dis- 
carded. Specimens were either examined the same day 
or promptly frozen at —30° C and examined within 3 
weeks. Fluids were rendered bacteria free by Millipore 
filtration (0.454). 

Bacteria. l'est organisms were Staphylococcus aureus 
ATCC 25923, Escherichia coh ATCC 25922 (both ob- 
tained from American Type Culture Collection, Rock- 
ville, Maryland), and a clinical isolate of Streptococcus 
agalactiae. Stock cultures from nutrient agar slants 
(Difco Laboratories, Detroit, Michigan) were subcul- 
tured into trypticase soy broth (Baltimore Biological 
Laboratories, Cockeysville, Maryland). 


Inhibitory activity. Antimicrobial activity vas mea- 


sured by a modification of the method described previ- 
ously.^ ? Aliquots were plated, and bacterial counts 
were done, after 0, 4, 8, 12, and 24 hours of incubation. 
Fluids which inhibited at least one indicator strain (bac- 
teriostatically or bactericidally*) after 8, 12, or 24 hours 
were regarded as inhibitory. The 4 hour count corre- 
sponded to the bacterial lag phase of growth. 

In vitro addition of zinc to liquors. Sterile aqueous 
solutions of zinc chloride were added to mixtures 
of noninhibitory third-trimester fluids + bacteria (as 
above) at zinc concentrations of 1.5, 8.8, 7.6, 11.5, and 
15.3 wmoles/L. S. aureus was the indicator organism in 
zinc addition experiments. Suspensions were incubated 
and aliquots plated as described above. Mixtures of 
zinc, bacteria, and trypticase soy broth served as 
controls. 

Stability of growth-inhibitory property. To test the 
stability of amniotic fluid growth-inhibitory property, 


19 2 10.5 6 l 17 
50 22 44 11 6 54 
0 0 0 0 0 0 
6 2 33 I 0 0 


fluids were tested within 24 hours and after 3 weeks at 
—30° C, respectively, with S. aureus as indicator. 

Zinc and phosphate estimations in liquors. Zinc 
levels were measured with a Beckman model 1301 
atomic absorption system with DB-G grating spec- 
trophotometer (Beckman Instruments, Inc., Fullerton, 
California). Phosphate was estimated by the Hycel 
phosphorus test (Hycel, Inc., Houston, Texas). 

Statistical analysis. Means and standard deviations 
were calculated and p values then derived by unpaired 
t tests. 


Results 


Results of bacteriologic studies of amniotic fluid 
antimicrobial activity are summarized in Table I. 
Ninety-six percent of fluids taken at 16 to 34 weeks and 
84% of fluids taken after 35 weeks inhibited bacterial 
growth. Analysis of amniotic fluid inhibitory activity to 
specific bacterial indicators yielded the following: 96% 
of 16 to 34 week fluids inhibited S. aureus, 10% E. coli, 


and 17% S. agalactiae. Comparable figures for fluids 


after 35 weeks were 82, 43, and 50%, respectively 
(Table II). No significant difference in.growth inhibi- 


` tory property was seen in fluids from blacks and whites. 


S. aureus was the most sensitive indicator of amniotic 
fluid anümicrobial activity in both populations, inhibit- 
ing 85% of fluids tested; in contrast, E. coli was inhib- 
ited by 35% and S. agalactiae by 39% of fluids tested. 
Biochemical studies of fluids with S. aureus as indi- 
cator are presented in Table III. Mean phosphate and 
phosphate:zinc ratios were significantly greater in 
noninhibitory than. in inhibitory fluids from whites 
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Table IIl. Biochemical analyses of amniotic fluids with S. aureus as indicator 









Zinc (jumoles[L) 


Phosphate (mg/dl) 


Phosphate : zinc* 
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Gestational | Bacterio- | Bacteri-. Non- Bacterio- | Bacwri- Non- Bacterio- Bacteri- Non- 
period (wk) static cidal inhibitory static cidal inhibitory static cidal inhibitory 
White — 16-34 4.60 2.80 2.96 3.98 150.30 346.90 307.0 
x3.991 +2.75. a +0.94 +0.74 a -+149.12 +310.30 (1) 
(16) (7) (21) (6. (13) (3) 
35-term 3.10 - 8.55. 2.58 .1.79 2.55 2.77 152.03 102.06 338.0 
+2.45 +3.78 +£3.17 +0.97 ¿1.15 +0.99 134.57 +105.01 +328.0 
(31) (11) (7) (31) (7) (11) (22) (5) (5) 
Black 19-34 2.15 3.35 — 1.46 1.20 — 354.20 53.75 — 
+2,33 +0.49 +0.50 +0.42 +441.94 + 12.37 
(2) (2) (3) (2) (2) (2) 
35-term 3.21 3.92 2.74 1.64 2.17 1.64 112.50 156.03 120.01 
x27 3.37 1.21 +0.86 +1.05 +0.64 +125.08  +211.36 68.43 
(32) (4) (8) (32) (4) (7) (29) (3) (7) 


*Ratios calculated in mg/dl for both phosphate and zinc. 
tAll values expressed as mean + S.D. 
iNumbers in parentheses = number of observations. 


after 35. weeks of gestation (p < 0.01 in both cases). 
Mean zinc concentrations were greater (p < 0.001) in 
bactericidal than in noninhibitory white fluids in. the 
same gestational age group. By contrast, no correlation 
of zinc, phosphate, or phosphate:zinc ratios with 
growth-inhibitory property was seen in fluids from 
blacks or from gestational age groups other than black 
term fluids. Biochemical analysis of amniotic fluids 
whose inhibitory activity was specifically assessed for £. 
coli and S. agalactiae yielded no significant differences 


between inhibitory and noninhibitory fluids. Growth- . 


inhibitory activity was unaffected by storage at —30° C 
for 3 weeks. | l 

If enough zinc was added to noninhibitory amniotic 
fluids, such fluids became inhibitory. The final zinc 
concentrations required to make noninhibitory fluids 
inhibitory were higher than most physiologic levels 
found in this study (Tables III and IV). Thus, the ad- 
dition of zinc at concentrations of 7.6 to 11.5 jumoles/L 
or higher converted all five noninhibitory fluids tested 
to inhibitory activity, whereas adding concentrations of 
1.5 to 3.8 umoles/L was without effect. Zinc alone did 
not affect growth of S. aureus in controls without liquor. 


Comment 


The majority of fluids studied in these experiments ` 


were inhibitory, irrespective of racial origin. Similarly, 
fluids studied by Thadepalli, Bach, and Davidson'* 
exhibited indicator-dependent inhibition, in a hospital 
population which was 40 to 50% black. The diet con- 
sumed by United States blacks is similar to that of 
United States whites. This contrasts with the protein- 
poor and possibly zinc-deficient nature of the diets con- 
sumed by African blacks? and may help explain the 
difference in amniotic fluid growth-inhibitory property 


Table I". In vitro zinc addition to noninhibitory 
fluids with S. aureus as indicator 













Original zinc 


Final zinc level after addition of 
level in 


zinc at concentrations of (umoles/L) 


I 1.5 9.1* 13.0 16.8 
2 2.4 : 3 n 10.0 13.9* 17.7 
3 1.5 NDt 5.3 91* 13.0 ND 
4 1.4 ND 5.2 9.0 12.9* ND 
5 4.5 ND 8.3 12.1* 16.0 19.8 
Mean 2.26 
+S.D +1.18 


*Level at which fluids became inhibitory. - 
fNot done. ; 


of Unitec States and African blacks. This study pro- 
vides no ready explanation for the much greater fre- 


' quency o7 amniotic fluid infections in United States 


blacks than in United States whites. Other factors, such 
as difference in vaginal flora or quality of antenatal 
care, may play a role in the higher incidence of this 
infectious syndrome in blacks. 

Results of growth inhibitory property studies with 16 
to 34 week fluids from both blacks and whites contrast 
with those of other workers. We found that antimi- 
crobial activity appears in the amniotic fluid before 16 
weeks of zestation. Schlievert and co-workers? have 
claimed that it usually does not appear until the third 
trimester. Other workers have reported that antimi- 
crobial activity can appear in the amniotic fluid by the 
second trimester of gestation.!^ ' The indicator used 
by Galask end associates, E. coli, has been shown to bea 
less sensitive indicator of amniotic fluid growth-inhibi- 
tory property than S. aureus.” * 1! IFE, coli had been used | 
as tne sole mdicator of amniotic fluid growth-inhibitory 
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property in the present study, 17 out of 19 second- 
trimester fluids tested would have been classified as 
noninhibitory. 


Comparisons between our findings and those of 


other workers may be inappropriate: S. aureus, a 
gram-positive organism and the most sensitive indi- 
cator. in our experiments, is sensitive to antibacterial 
agents (lysozyme, B lysin) which are inactive against 
gram negative organisms such as E. coli. Both of these 
agents have been demonstrated throughout pregnancy 
in amniotic fluid.? In addition, antibacterial agents such 
as transferrin may play a role in this regard.* Results of 
our experiments with S. aureus may be due tc these 
. inhibitors, possibly in combination with the zinc- 
mediated antibacterial system described above. Pre- 
liminary studies in our department have demonstrated 
no correlation between amniotic fluid lysozyme levels 
and antibacterial activity. Analysis of transferrin and B 
lysin levels in inhibitory and One liquors is 
currently being carried out. 

On the basis of our results, it may be concluded that 
amniotic fluid inhibits S. aureus throughout pregnancy, 
whereas clear inhibition of E. coli and S. agalactiae ap- 
pears only during the third trimester. Use of an or- 
ganism such as S. aureus which is inhibited throughout 
pregnancy by a majority of fluids may not be able to 
discern differences of antimicrobial activity in fluids 
from mid and late gestational periods; in addition, 
subtle changes in antibacterial activity of amniotic 
fluids might not be detected. Naeye and Blanc! have 
isolated S. aureus from lung, trachea, and blood in sig- 
nificant numbers of neonates dying from amnionitis- 
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related pneumonia. We therefore feel that S. aureus is a 
realistic indicator of amniotic fluid antibacterial activ- 
ity. The clinical significance of specific amnionitis- 


related indicators of amniotic fluid antibacterial activity 


(S. aureus, E. coli, S. agalactiae, anaerobes") with respect 
to the pathogenesis of these infections is unknown. 
Zinc concentrations in amniotic fluids of the current 
study were lower than those described by Schlievert 
and co-workers,” but similar to those reported by Chez, 
Henkin, and Fox.'® Schlievert and co-workers; have 
claimed that a phosphate: zinc ratio «200 ensures that 
a fluid will inhibit bacterial growth, whereas a ratio of 
7200 indicates that a fluid is noninhibitory. Neither the 
current study nor previous studies from South Africa 
and Ethiopia found such clear-cut results.” ! We 
found some fluids with phosphate:zinc ratios «200 
that were noninhibitory, and others with ratios 7200 
that were inhibitory. Final zinc concentrations in fluids 
converted to inhibitory activity by zinc addition were 
higher than most levels seen physiologically in this 
study, even with the addition of relatively low zinc con- 
centrations. A higher concentration of zinc was re- 
quired for inhibition in these studies than has been 
previously reported:?: * This may reflect different am- 
niotic fluid inhibitory systems with respect to S. aureus, 
compared to the E. coli indicator utilized by Schlievert 
and co-workers.? * Results of zinc addition experiments 
may mean that in vivo dietary zinc supplementation 
may not convert noninhibitory fluids to inhibitory ac- 
tivity in many United States blacks and whites. T'he role 
of dietary zinc and zinc absorption on amniotic zinc 
levels is unknown at present and requires further study. 
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In vitro studies"? show that 

within 15 seconds of contact, VAGISEC 

Douche permeates the trichomonad's 


outer membrane and weakens its cell 
wall, causing it to swell and die. 
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"Jn 15 seconds 
VAGISEC PLUS Suppositories 


regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganisms. Relief from itching, burning, leukorrhea 
and malodor is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to 
the treatment program is essential for therapeutic success. 


VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 

Contraindications: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not be 
used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- 
ment; Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, 
vestibular and urethral glands, etc., or reinfection by the sexual partner. During treat- 
ment, patient should refrain from intercourse or the partner should wear a prophylac- 
tic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- 
ness, the patient is advised to continue with VAGISEC Liquid as a regular douche, but 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
tinuance of douche for a single day. Administration and Dosage: Office Treatment 
(Adult): For the treatment of vaginal trichomoniasis and mixed vaginal infections, bes 
results are obtained by scrubbing the vagina with VAGISEC Liquid, diluted 1:100, by 
the physician in the office; 3 scrubs the first week. 2 the second. A suppository is 
inserted after each office scrub in the Liquid/Suppository régimen. Patient should be 
instructed to continue treatment at home. Home Treatment: Liquid/Suppository regi- 
men: In all instances, the combination douche and suppositories are recommended 
for home use. The usual home treatment is VAGISEC Liquid Douche in the morning, 
followed by a VAGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a period of 14 days 

For those physicians who feel it important to treat the patient through the 

complete menstrual cycle, the Liquid/Suppository regimen may be con- BE 
tinued throughout the month. It is advisable to continue treatment through 
two menstrual periods. Treatment should be omitted the night and morning 
preceding an office visit. Patients should be reexamined 3 days after home treat- 
ment has been discontinued. The full course of therapy must be completed to elimi- 
nate the infecting microorganisms from the vagina. In chronic or stubborn cases, 
therapy may be repeated with no interval between courses. During treatment, patien 
should refrain from intercourse, or the partner should wear a prophylactic. No patient 
should be considered cured until vaginal smears or cultures, taken at monthly inter- 
vals for 3 months following treatment, show absence of trichomonads and a return 

to the normal vaginal flora. How Supplied: VAGISEC Liquid—4 oz. plastic bottle 
VAGISEC PLUS Suppositories—box of 28 3-gram suppositories, foil-wrapped, with 
inserter. Federal law prohibits dispensing VAGISEC PLUS suppositories without pre- 
scription. More detailed professional information available on request 
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SEM photo* shows trichomonad 
before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 


15 seconds after treatment, photo shows celi- 
wall destruction and:loss of flagella 
(orig. rag. 5KX) . 
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Neu! FOLLOW-UP OF THE HIGH RISK NEW- 
BORN — A PRACTICAL APPROACH by Elsa J. Sell, 
Arizona Health Sciences Center, Tucson. Foreword by T. 
Berry Brazelton. (20 Contributors) Designed to provide 
practical information for persons involved in the follow-up 
of intensive care nursery survivors, this book incorporates 
the experience and expertise of a score of professionals in 
neonatology, nursing and related areas. The contributors 
present data on neonatal mortality and morbidity, medical 
problems in surviving infants, tools and programs for 
assessment, parenting, intervention programs for physical 
and educational problems, and legal implications of neo- 
natal care and outcome. Special attention is directed to the 
influences of infant-caretaker interaction and family /envi- 
ronmental factors on outcome. Through these articles, 
readers will acquire an increased awareness of the special 
needs and potential problems of those infants and parents 
who have passed and will pass through the intensive care 
nursery environment. '80, 360 pp., 43 il., 13 tables, $29.75 


HANDBOOK OF MENTAL RETARDATION SYN- 
DROMES (3rd Ed., 2nd Ptg.) by Charles H. Carter, Sunland 
Center, Orlando, Florida. '79, 432 pp., 122 il, 5 tables, 
526.25 


MEDICAL TERMINOLOGY FOR MEDICAL STU- 
DENTS by William Blake Tyrrell, Michigan State Univ., 
East Lansing. '79, 176 pp., 7 il., cloth-$16.00, paper-$10.75 


MEDICAL WRITING: The Technic and the Art (4th Ed., 
2nd Ptg.) by Morris Fishbein. 78, 216 pp., 25 il., $12.75 


BIOKINETICS AND BIODYNAMICS OF HUMAN DIF- 
FERENTIATION: Principles and Applications by E. 
Blechschmidt, Univ. of Gottingen, Gottingen, West Ger- 
many, and R. F. Gasser, Louisiana State Univ., New Or- 
leans. Offering a revolutionary approach to human 
differentiation, this study views the developing embryo as a 
single unit, not as a number of isolated parts as has tradi- 
tionally been the case. The first section considers early 
metabolic fields and includes chapters on the one-cell 
human ovum, the early embryo, blood vessels, the nervous 
system, head region, trunk and limbs. The second section, 
devoted to metabolic fields in later stages of development, 
distinguishes corrosion, densation, contusion, distusion, 
retention, dilation, liquation and detraction fields. These 
discussions compare the developmental movements in dif- 
ferent regions of the body to reveal the relativity of differen- 
tiations and permit the formulation of rules which 
differentiations follow. '78, 304 pp., 167 il., $31.00 


BIRTH DEFECTS AND FETAL DEVELOPMENT: Endo- 
crine and Metabolic Factors edited by Kamran S. Moghissi, 
Wayne State Univ., Detroit. (22 Contributors) Contributors 
review the various metabolic, nutritional, endocrine and 
environmental causes of birth defects and delineate meth- 
ods of recognition, prevention and management. 74, 352 
pp., 94 il. (1 in color), 45 tables, $31.00 


MATERNAL AND CHILD HEALTH PRACTICES: Prob- 
lems, Resources and Methods of Delivery edited by Helen 
M. Wallace and Edwin M. Gold, both of Univ. of Cali- 
fornia, Berkeley; and Edward F. Lis, Univ. of Illinois Med- 
ical Center, Chicago. (65 Contributors) '73, 1400 pp., 49 il., 
170 tables, $47.50 


New! THE OLDER WOMAN: Lavender Rose or 
Gray Panther edited by Marie Marschall Fuller, Texas 
Woman's Univ., and Cora Ann Martin, North Texas State 
Univ., both of Denton. ’80, 368 pp., 19 tables, $16.75, paper 


A PICTORIAL HISTORY OF MEDICINE (5th Ptg.) dy 
Otto L. Bettmann, Bettmann Archive, New York City. Fore- 
word by Philip S. Hench. ’79, 336 pp. (8 1/2 x 11), 1000 il., 
$16.00, paper 


COLPOSCOPY: A Scientific and Practical Approach to the 
Cervix and Vagina in Health and Disease (2nd Ed.) by 
Malcolm Coppleson, King George V Memorial Hospital, 
Sydney, Australia; Ellis Pixley, King Edward Memorial 
Hospital, Perth, Australia; and Bevan Reid, Univ. of 
Sydney, Sydney, Australia. (5 Contributors) This text offers 
gynecologists and obstetricians an unsurpassed account of 
all aspects of the practice of colposcopy. Basic scientific 
discussions focus on the topography of the cervical 
epithelia, the natural history of squamous metaplasia and 
the transformation zone, and tissue basis of colposcopic 
appearances. Then, after outlining technique, the authors 
present morphology, with a secuon on colposcopic appear- 
ances in original epithelia, the typical and atypical transfor- 
mation zones, and overt cancer and other conditions. Recent 
advances, difficulties of interpretation, and practical uses of 
colposcopy also are discussed. 78, 512 pp. (6 3/4 x 9 3/4), 
306 il. (1 in color), 11 tables, $40.25 


HYPNOSIS INDUCTION TECHNICS (4th Ptg.) by 
Myron Teitelbaum. Foreword by Michael M. Gilbert. This 
self-teaching text details the basic methods for inducing 
hypnosis, determining the depth of a trance, and awakening 
the subject. The author explains the many uses of hypnosis, 
including relaxation and the alleviation of pain. The 
chapter on medical applications includes a section on the 
childbirth relaxation record technic. 78, 200 ppb., $11.00 


THE CARE AND MANAGEMENT OF THE SICK AND 
INCOMPETENT PHYSICIAN by Robert C. Green, jr., 
George J. Carroll and William D. Buxton, all of Virginia 
State Board of Medicine. 78, 116 pp., 13 tables, $11.00 


HORMONE THERAPY OF THE MENOPAUSE AND 
AGING: A Woman-Doctor, With the Cooperation of Her 
Patients, Focuses Attention on Misconceptions, Indications, 
Contraindications and Methods of Hormone Therapy by 
Helen Z. Jern, New York Infirmary, New York City. Fore- 
word by Locke L. Mackenzie. The author describes the 
functions of ovarian hormones, the sometimes disastrous 
consequences of deficiency of hormones in women, and the 
successes of hormone therapy. A variety of hormone therapy 
methods are detailed. Case studies are employed throughout 
the text. 73, 196 pp., 6 il.:(4 in color), 6 tables, $14.50 


THE PAP SMEAR: Life of George N. Papanicolaou 5y D. 
Erskine Carmichael, Univ. of Alabama, Birmingham. ‘73, 
140 pp., 51 il., $10.25 


CHILDBIRTH EDUCATION by Mary Jane Hungerford, 
American Institute of Family Relations, Los Angeles. Fore- 
word by Paul Popenoe. 72, 344 pp., 80 il., $15.25, spiral 
(paper) 
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‘‘Nonspecific’’ vaginitis 
... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis. 


... Often chronic—in a recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, 
followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 





Effective 
Based on a review. by the National 


Academy of Sciences/National Research 
Council, SULTRIN was rated as 
"effective" agains! H. vaginalis. 


Prompt 
When VOU unmask symptomatic relief 


Patients can experience relief of embarrass 


ti A "n AR FAS 
nonspecific vaginitis ing itching and malodorous discharge. 
VOU may find Within the same time, most patients can 


; : also achieve marked clinical improvement. 
H. vaginalis 


Versatile adjunct in 


other vaginitides 
SULTRIN is also effective in treating 


$ H.V vaginitis concomitant with trichomo- 
| if? niasis and candidiasis. 
Convenient choice 


TRADEMARK 
Triple Sulla Cream/Vaginal Tablets of dosage forms — K 
SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 






Indications: SULTRIN Cream and Tablets are indi- 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
9 t fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
G $ e cated for treatment of Haemophilus vaginalis vaginitis 
They may also be used as a deodorant for sapro- 
VO Ina RES phytic infection following radiation therapy 
Contraindications: Sulfonamide sensitivity and kid- 


sulfabenzamide 184.0 mg. 
ney disease. 


Dosage: SUITRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 


then be reduced one-half to one-quarter 


SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days This 
© course may be repeated if necessary. 


Supplied: SULTRIN Cream is available in 2.75 oz. 
78 g) tubes with the ORTHO* Measured-Dose 


Gh e! LAB, sd 
nonspecific = 
SULTRIN Tablets are available in packages of 20 foil- 
& 











wrapped tablets with vaginal applicator 


(PE 
t 
vagini S Ortho Pharmaceutical Corporation eh 


Raritan, New Jersey 08869 


*Trademark (OOPC 1978 OJ582-7 


Medical 
Genetics 


The Interinstitute Medical 
Genetics Fellowship Program of 
the National Institutes of Health 
offers fellowships providing a 
comprehensive clinical and 
laboratory experience in medica! 


Fellowship 1275: ence 
at 


An NIH Associate 
Training Program. 


An Equal Opportunity Employer. 


offered for two years. There is a 
possibility of extension of the 
appointment for a third year. 
Applications are invited from 
individuals of the highest caliber 
with the M.D. or M.D.-Ph.D. 
degree who are seriously 
interested in pursuing careers in 
academic medicine and 
research. Clinical training 
involves inpatient and outpatient 
services at the NIH 480 bed 
research and teaching hospital, 
which with collaborating medical 
facilities provides a broad 
exposure to biochemical and 


cytogenetics, prenatal diagnosis, 
genetic counseling, screening 
techniques, and population 
genetics. Exceptional research 
opportunities exist in the 
Institutes' multiple laboratories. 
The program staff includes 
scientists and physicians of 
international stature. 

Candidates who qualify for 
appointment in the Public Health 
Service Commissioned Corps 
receive a starting salary of 
$22,332, a portion of which is tax 
exempt. An additional salary 
increase may be possible in the 
third year. Moving and travel 
expenses are paid and health 
care is free. Comparable civilain 
fellowships are also available. 
Interested candidates should 
submit their curriculum vitae to 
x request further information 

rom: 


The Associate Program 
Building 31, Room 4B04 
National Institutes of Health 
Bethesda, MD 20205 
Public Health Service 


Telephone — 301-496-2427 


OBSTETRICIAN- 
GYNECOLOGIST 


Multi-specialty group practice 


associated with teaching 
hospital of the University 
of Rochester. 


Additional Obstetrician needed 


due to 


increased patient demand. 


Combined fee for 


service-prepaid population. 


Opportunity for teaching 
and continuing education. 
Write or call 
Neil W. Garroway, M.D., 
Medical Director, 

905 Culver Road, 
Rochester, N.Y., 14609, 
area code 716-482-4300. 


CHIEF OF OBSTETRICS 
AND GYNECOLOGY 


A 300-bed general hospital affiliated with 
Harvard Medical School seeks an individual 
of proven clinical and academic ability, with 
an interest in the preventative and social 
aspects of women's health care, to direct 
and develop a teaching, community based 
Department of Ob/Gyn. Individual is ex- 
pected to have approximately 10 years of 
clinical and administrative experience and 
must possess leadership qualities in order 
tc effectively recruit excellent staff and effi- 
ciently direct a clinical service. Individual 
must be a skilled clinician, administrator 
and teacher. Academic rank and salary com- 
mensurate with qualifications and ex- 
perience. Submit credentials for: Chairman, 
Ob/Gyn Search Committee, Care of Medical 
Staff Office, 330 Mt. Auburn Street, 
Cambridge, MA 02138. 


An affirmative action/equal opportunity 
employer. Women and members of minority 
groups are encouraged to apply. 





Its safe — 
its effective 
and its lower dose 


For Brief Summary, see next page. 





OVCON-35 


21 peach tablets of norethindrone 0.4 mg and 
ethinyl estradiol 0.035 mg. Each green tablet 
in the 28-day regimen contains inert ingredients. 


Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 
are reported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following 
conditions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
thrombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 
4) Known or suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
Mio aen. 6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy 

rnings: 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral contraceptives should be strongly advised not to smoke. 
Use of oral contraceptives is associated with increased risk of several serious conditions, 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, pne 
disease, hypertension. Practitioners prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 












1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thrompoembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and therisk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing myocardial infarction, regardless of whether 
the patient was an oral contraceptive user or not. Oral contraceptives, however. were found to be a 
clear additional riskfactor. In terms of relative risk, ithas beenestimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke. 
Oral contraceptive users who smoke have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers who do not 
smoke. The amount of smoking is a very important factor. British investigators concluded that the 
risk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives; preparations containing 100 mcg. or more of estrogen were associated 

with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen. The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
products, and they should not be presumed to be risk-free. The overall excess mortality rate annually 
from circulatory diseases for oral contraceptive users was estimated to be 20 per 100,000 (ages 
15-35, 5/100,000; ages 35-44, 33/100,000; ages 45-49, 140/100,000). the risk being 

concentrated in older women, in those with a long duration of use, and in cigarette smokers. The 
highest risk was found in heavy cigarette smokers (15 or more cigarettes per day) who used oral 
contraceptives and were aged 40 or older. Women who smoke should be advised not to use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth, with the exception of oral contraceptive users who smoke and are over age 40. 
The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension, 
hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be ciscontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before y of atype associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, 
partial or complete loss of vision; sudden onset of proptosis or diplopia; papilledema; or retinal 
vascular lesions, and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. 

Long term administration of either natural or synthetic estrogen in certain animal species increases 
the frequency of carcinoma of the breast, cervix, vagina and liver. In humans, one study investigated 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry. Of those women without predisposing risk factors for this disease. nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventiona! combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease. There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is essential. In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer or who 
have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
have been found to be associated with the use of oral contraceptives. One study reported a higher risk 
associated with oral contraceptive formulations with high hormonal potency. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. 
This has been reported in short term as well as long term users of oral contraceptives. Two studies 
relate the risk with duration of contraceptive use, the risk being much greater after 4 or more years of 
oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women 
presenting abdominal pain and tenderness, abdominal mass, or shock. A few cases of hepatocellular 
carcinoma have been reported in women taking oral contraceptives. The relationship of these drugs 
to this type of malignancy is not knownat this time. 5) Usein Pregnancy, Birth Defects in Offspring and 
Malignancy in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 
vagina and cervix. Although these changes are histologically benign it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are not available with the use of other estrogens but it cannot be 
presumed that they would not induce similar changes. The data suggest that the risk of limb reduction 
defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female sex 
hormones have been used during pregnancy in an atfempt to treat threatened or habitual abortion 

There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing 
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oral contraceptive therapy. Embryos with these anomalies are virtually always spontaneously 
aborted. Whether thereisan overall increasein spontaneous abortion of pregnancies conceived soon 
after stopping oral contraceptives is unknown. It is recommended that for any patient who has 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
be apprised of the potential risks to the fetus and the advisability of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians recommend three months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test for pl 6) Gall Bladder Disease. Studies have reported an 
increased risk of surgically confirmed gallbladder disease appearing after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 5) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of 
patients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women receiving oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the 
reported prevalence inthe first year. Women who previously had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. 

The onset or exacerbation of migraine or development of headache of a new pattern which is re- 

current, persistent or severe, requires discontinuation of oral contraceptives and investigation of the 
cause. 10) Bleeding Irregularities. Breakthrough bleeding, spotting and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another formulation may solve the problem. Changing to an oral contraceptive with a higher estrogen 
content, while potentially useful in minimizing menstrual irregularity. should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 

tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 

tives. Women with these preexisting problems should be advised of this possibility and encouraged 

to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopicas wellas intrauterine pregnancy 

may occur in contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 

intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 

more effective in preventing intrauterine rather than ectopic pregnancy. The higher ectopic- 

intrauterine ratio has been reported with both combination products and progestin-only oral 

contraceptives. 12) BreastFeeding. A small fraction of the hormonal agents in oral contraceptives has 

been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 

infant cannot be determined at this time 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention, conditions which might be aggravated 
by fluid retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or 


- asthmarequire careful observation. 5) Patients with a past history of jaundice during pregnancy have 


an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any patient receiving such drugs, the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is yet to be determined. 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency. 
9) The pathologist should be advised of oral contraceptive therapy when relevant specimens are 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII. Vill. IX, and X; decreased antithrombin 3; increased norepinephrine- 
induced platelet aggregability c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T, by column, or T, 
radioimmunoassay. Free T, resin uptake is decreased, reflecting the elevated TBG, free Ta 
concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and has 
been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, 
coronary thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related: Nausea and/or vomiting, usually the most common adverse reactions, 
occur in approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule, are seen much less frequently or only occasionally.); gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding: spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment: edema: chloasma or melasma which may persist: breast changes (tenderness, 
enlargement, and secretion); change in weight (increase or decrease); changein cervical erosion and 
cervical secretion; possible diminution in lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; rash (allergic); mental depression; 
reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome, intolerance to contact lenses, change in corneal curvature (steepen- 
ing). cataracts, changes in libido, choréa, changes in appetite, cystitis-like syndrome, headache, 
nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema nodosum, 
hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion oflarge doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding 


may occur in females. 
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Retrospective analysis was done on 1,762 adolescent family planning 2atients who used the St. 
Paul Maternal and Infant Care Project Teen Clinic from 1969 through June 1979. Factors evaluated 
included method of contraception, demographic data, and continuation rates calculated by Life 
Table Method. A further comparison was done on 403 of these patients who initiated their family 
planning care at a project satellite clinic located within a local high school. (AM. J. OBSTET. GYNECOL. 


137:583, 1980.) 


THE PROBLEMS associated with adolescent pregnancy 
are currently of increasing concern in the United 
States. In spite of federal and local programs to pro- 
vide more contraceptive services and information, a re- 
cent Minnesota youth poll indicated that teenagers 
thought that their major health concerns included 
sex-related problems. Furthermore, they expressed 
great reluctance in seeking services for these prob- 
lems.! Utilization of abortion services by teen-agers is 
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high and increasing. In Minnesota, 38% of the re- 
ported 15,532 abortions performed in 1977 were on 
teenagers.? The many medical and social problems as- 
sociated with adolescent pregnancy have been well 
documented and discussed in a number of recent 
studies.*~® 

In the late 1960s, the St. Paul Maternal and Infant 
Care (MIC) Project became concerned with the fact 
that almost half of their patients who gave birth were 
teenagers. A large proportion of them were experienc- 
ing unplanned pregnancies because of a lack of con- 
traceptive knowledge and available family planning 
services. In 1969, the Project expanded its program to 
provide preconceptional services specifically designed 
for this age group by offering family planning educa- 
tion, counseling, and medical services in a confidential 
manner at a hospital-based Teen Birth Control Clinic. 

The present study was undertaken to analyze the 
contraceptive usage of the 1,762 teenagers who took 
advantage of these services during the 9!4-year period 
from November 1969 through June 1979. The con- 
tracepiive usage of a subgroup of 403 teenagers who 


received their initial services and follow-up in a high 
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Fig. 1. Patients lost to follow-up, by month. 


Table I. Adolescent contraception: Net cumulative 
termination and continuation rates. Rates per 100 
women* (15,602 woman months of use) 


Total terminations — 7.7 — 150 . 9209 909 


Pregnancy 2.0 4.5 6.3 6.3 
Medical 0.8 1.6 2.6 2.6 
Personal 4.9 8.9 12.0 12.0 


Continuation 92.3 85.0 79.1 79.1 


*Tietzé life-table method. 


school clinic was further analyzed and compared to 
that of the overall group.* 


Materlal and methods 


The records of all adolescent family planning pa- 
tients cared for from the opening of the MIC Teen 
Contraceptive Clinic in November 1969 through May 
31, 1979 were reviewed retrospectively. 

A subgroup composed of 403 patients received initial 
family planning education and counseling services in 
three MIC high school clinics, the first of which was 
started in April 1973, and was studied separately. After 
initial examination and evaluation, these patients were 
referred to the Teen Birth Control Clinic for dispensa- 
tion of contraceptive supplies or insertion of in- 
trauterine contraceptive devices. These students re- 
ceived their follow-up in the high school clinics. Con- 
traceptive usage in this subgroup was compared with 
that in the overall teen clinic population. 

All patients were followed until they were 18 years of 
age or until they graduated from high school, at which 
time they were referred to other sources of care for 
further contraceptive services. - 


Results 


The ages of the study population at the time of the 
initial visit in the Teen Birth Control Clinic ranged 
from 12 to 19 years, with a mean age of 16.2 years. 
Analysis of the racial distribution showed that 8596 
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Fig. 2. Patients lost to follow-up, by age. 


Table II. Net cumulative termination and 
continuation rates: Comparison of adolescents 
receiving care in teen clinic with those receiving 
care in high school clinic 






Rate per 100 women* 






Months of use 


Total termination rates: i 
Teen clinic 7.7 15.0 20.9 20.9: 
High school clinics 7.2 10.1 13.4 13.4 
Continuation rates: 
Teen clinic 92.3 85.0 79.1 79.1 


High school clinics — 92.8 89.9 86.6 - 86.6 
*Tietze life-table method. 


were white, 10% were black, and the other 5% were 
members of other races. One thousand five hundred 
seventy-three (89.2%) were nulliparas, and the re- 
mainder had had one or more abortions or one or 
more term pregnancies. ; 
_ Of the 1,762 teens seen in the clinic, 58 (3.3%) were 
already pregnant at the time of the initial visit and were 
referred for pregnancy counseling. Of these, nine were 


. known to terminate the pregnancy. They subsequently 


returned. to the Teen Contraceptive Clinic for con- 
traception after pregnancy termination. | 

Oral contraceptives were the initial method chosen 
by 86.296 of those adolescents starting contraception; 
intrauterine contraceptive devices were the method 
used by 10.396, and other methods were chosen by 
3.5%. l 

Net cumulative termination rates and continuation 
rates (Tietze life-table method) at 12, 24, 36, and 48 
months are shown in Table I. Of the 24 terminations 
for unplanned pregnancy, two were method failures 
(one intrauterine contraception device, and one oral 
contraceptive); the other unplanned pregnancies oc- 
curred when patients temporarily discontinued pills, 


‘the majority of whom did so for personal reasons. 


Of the total study population, 889 patients (50.5%) 
were released from follow-up as active contraceptors. 
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Fig. 3. Racial distribution of adolescent users of contra- 


ceptives. 


Table III. Adolescent users of contraceptives lost 
to follow-up 






High school 
subgroup 






Teen clinic 


All lost to follow-up 381 216 23 57 
After one visit only 163 9.3 5 1.2 
After more than one visit — 218 12.3 18 4.5 


Of these, 755 (84.9%) were 18 years of age or had 
graduated and had been released from the program to 
other sources of family planning care. Thirty-nine 
(4.4%) moved away, and 95 (10.7%) transferred to 
other sources of care. 

A total of 381 patients (21.6%) was lost to follow-up. 
Of these, 163 (9.3%) were lost to follow-up after the 
first visit, with 218 (12.3%) lost to follow-up after more 
than one visit. 

A separate analysis of the 381 patients who were lost 
to follow up by month is shown in Fig. 1. Fifty-eight 


percent of those lost to follow-up were within the first 2^' 


months, and 91.896 were within the first 12 months. 


The distribution of those lost to follow-up by age (Fig. 


2) revealed that, of 20 13-year-old girls, 13 (6596) were 
lost to follow-up. Records revealed that over half of 
these 13-year-old girls were brought to the clinic by 
their mothers after an older sister had become preg- 
nant, and these young girls either were not interested 
in or stated that they were not in need of contraception. 
Of 90 14-year-old girls, 36 (4096) were lost to follow-up, 
and of 272 15-year-old girls, 83 (30.5%) were lost.to 
follow-up. 

High school subgroup. The mean age at the time of 
the initial visit of the subgroup of 403 patients receiv- 
ing initial care and follow-up in the high school clinics 
was 16.0 years, compared to a mean age of 16.2 years in 
the overall group. The age distributions of the two 
groups were found to be similar. 

The racial distribution of the high school subgroup 
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Fig. 4. Parity of adolescent users of contraceptives. 


Table IV. Adolescent users of contraceptives 


- released from follow-up 







High school 









Teen clinic 


218 Years old or graduated 755 849 168 884 
Moved awzy 39 4.4 19 10.0 
Other sourze of medical care 95 1047 3 1.6 


889 100.0 190 100.0 


compared to the overall study population is shown in 


Fig. 3. Significantly more of the high school clinic 


group belonged to minority races (3396 compared to 
15%, p < 0.001). | 

The parity of the two groups is compared in Fig. 4. 
The percentage of nulliparous users of contraceptives 


in the high school group was significantly lower than 


that in the total study population (75.2% compared to 
89.3%, p < 0.001). Of the high school population, 
18.8% had previously been delivered of at least one 
viable infant, compared to 5.9% of the overall popu- 
lation. 

The dis:ribution of numbers of users of contracep- 
tives who chose oral contraceptives, intrauterine con- 
traceptive devices, and other methods in the high 
school suEgroup was similar to that of the overall teen 
clinic population. Oral contraceptives were chosen by 
84.6%, intrauterine contraceptive devices by 10.4%, 
and other methods by 5%. 

In Table II, net cumulative contraception termina- 
tion and continuation rates of adolescents receiving 
care in the teen clinic are compared with those of ado- 
lescents receiving initial services and follow-up in the 
high schcol clinics. Similarly high continuation rates 
were found in both the overall teen clinic population 
and the high school subgroup. 

The proportions of patients lost to follow-up in the 
two groups are compared in Table III. Significantly 
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fewer of the high school students who had at least two 


visits were lost to follow-up compared to the overall 
population having at least two visits (4.5% compared to 


12.3%, p < 0.001). 
The comparison of the two groups in reasons for 
release from follow-up is shown in Table IV. A higher 
proportion of the subjects in the high school subgroup 
were released from follow-up because they had either 
graduated or were 18 years of age or more (88.496 
compared to 84.9% in the overall group). | 


Comment 


A substantial increase in the quality and consistency 
of contraceptive practice in sexually active unmarried 
teenagers in 1976, as compared to 1971, was reported 
by Zelnick and Kantner.’ The percentage of those sur- 
veyed who always used contraception increased from 
18.4% to 30.0%. Similarly, the percentage of those 
using contraception at the time of last intercourse in- 
creased from 45% to 65%. The dramatic shift to the 
use of oral contraception in this group in recent years 
may be explained, in part, by the fact that between 
1971 and 1975 there was more than a twofold increase 
in the enrollment of teenagers in family planning 
clinics. The authors suggested that this improved qual- 
ity and consistency of contraceptive usage in sexually 
active unmarried teenagers was due to increased Fed- 
eral funding in support of family planning services and 
to the significant liberalization of laws and policies af- 
fecting teenagers' access to the contraceptive services. 

Teen contraceptive programs have reported widely 
varying continuation rates. Hambridge® reported an 
enrollment drop-out rate of only 2.5% in a special teen 
clinic in Detroit, whereas continuation rates in two 
groups of white teenagers in Atlanta were only 26% 
and 38% at 12 months.’ Existing reports of clinic con- 
tinuation are not always directly comparable since clinic 
populations differ, and different methods have been 
used to calculate continuation rates. Only a few studies 
have calculated /continuation rates in teenagers by 
means of the life-table method. Tietze and Lewit?? 
found continuation rates at 1 year of 72.6 per 100 pa- 
tients in users of intrauterine contraceptive devices and 
50.0 per 100 patients in users of oral contraceptives 
who were 19 years of age or younger. Gabrielson and 
associates!! found a continuation rate of 63.9 per 100 
women in teenage nulliparous users of the Dalkon 
shield. 

The present study found high continuation rates for 
both the teen clinic and the high school subgroups at 12 
months. Factors contributing to these high continua- 
tion rates included consistency of staff offering per- 
sonalized services with guaranteed confidentiality; free, 
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accessible services; and educational services prior to the 
medical encounter, including involvement of the part- 
ner (if desired), with special focus on the patient's per- 
ception of needs, concerns, and fears. 

At 24, 36, and 48 months, continuation rates for the 
high school subgroup were better than those for the 
teen clinic population. Factors contributing to better 
long-term continuation of contraception included close | 
follow-up protocols. Students were contacted in the 
high school setting by the nurse practitioner within a 
week after initiating contraception, in order to review 
with the patient the method selected. The students 
were further contacted monthly in order to discussany 
problems or questions in regard to contraception, and 
were then scheduled for medical examination follow- 
up every 3 months. Furthermore, clinic staff were 
available daily and were accessible within the high 
school, thus providing care for the student in familiar 
surroundings. A team approach was used by the staff 
to deal with the students' varied problems, focusing on 
needs and fears, and offering encouragement to con- 
tinue contraception. Since these services were offered 
along with generalized health services within the school 
clinic setting, the identity of the sexually active teen- 
agers was protected. A large number of male students 
was reached and involved in recognizing the impor- 
tance of the male role in family planning. Follow-up 
was facilitated because of the ability to locate students. 

Although contraceptive usage has improved from 
1971 to 1976, Zelnick and Kantner’ showed in their 
two national surveys that young, unmarried teenagers 
are poorer contraceptors than the older ones. Their 
1976 survey showed that 68.896 of 19-year-old girls 
compared to only 53.896 of 15-year-old girls had used 
contraception the last time they had had intercourse. 
We have also found that the younger teenager is more 
likely to be lost to follow-up. This suggests that there is 
a need for the family planning staff to spend more time 
in involvement with and follow-up of the younger 
patients. 

Teenagers receiving their initial services and fol- 
low-up within a high school setting were contacted 
more frequently to discuss any problems associated 
with their use of contraceptives. Additionally, the staff 
was available daily to deal with problems or questions as 


: they arose. Since class schedules and absentee lists were 


available to the clinic staff, patients who missed ap- 
pointments were much more easily located. These stu- 
dents were found to have better long-term continua- 
tion rates and, additionally, were significantly less likely 
to be lost to follow-up. : 

Several studies have shown that contraceptive usage 
is poorer and the incidence of premarital conception 
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and pregnancy is higher in nonwhite than in white ado- 


lescents.'2-!4 Of interest is the fact that in the present 
study the long-term contraceptive continuation rates 
were better in the subgroup receiving high school- 
based services, despite the fact that the percentage of 
this group who belonged to minority races was sig- 
nificantly greater-than that in the overall teen clinic 
group. This suggests that the manner in which con- 
traceptive services are delivered to adolescents, regard- 
less of racial status, is an important determinant of 
their use of contraceptives. 


Conclusions 


Improved contraceptive continuation rates can be 
achieved when educational services, counseling, and 
medical services are provided by a dedicated, profes- 
sional staff in a manner which puts the patient's per- 


ception of his/her needs as first priority while other - 


needs identified by the health care team are addressed 
at the same time. Although it is admittedly difficult to 
provide adequate patient follow-up and simultaneously 
respect the need for maintaining confidential services 
for the teenager, our findings indicate that time and 
energy so spent lead to improved long-term results. 
More attention needs to be directed toward follow-up 
of the younger, less mature adolescents, since they are 
at greater risk of being lost to follow-up. 

Offering services to teenagers within a high school 
setting allows for easier access for the student and staff 
on a daily basis, so that problems of any kind relative to 
the use of contraceptives can be dealt with immediately. 
Additionally, follow-up for failure to keep appoint- 
ments is facilitated. 
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a clinic physically located within a high school, and we 
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ment.of ary comprehensive program to reduce the 
number of adolescent pregnancies. 
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Diagnostic value of colposcopy i in the investigation 


of cervical neoplasia 


|. G. JAVAHERI, M.D. 


MOSHE D. FEJGIN, M.D. 
Chicago, Illinois | 


_ Colposcopy and colposcopically directed Hopas were performed in 930 patients with an abnormal 
Pap smear; 898 patients had satisfactory colposcopic evaluation and 32 patients had unsatisfactory 
colposcopy, including patients suspected of having invasive carcinoma. The colposcopic impression 


4" Was accurate when compared to the: histology of the colposcopically directed biopsy in 9196 of 
‘patients. There were 268 patients who had a cone or hysterectomy for the treatment of advanced 
cervical intraepithelial neoplasia. Evaluation of final histologic specimen in this group revealed a 


high correlation with colposcopic impression and colposcopically directed biopsy, with misdiagnosis 
. of only three patients with early microinvasive carcinoma. Thirteen cases of occult invasive 


X carcinoma were diagnosed by cone biopsy, five patients had colposcopic impression suggestive of 
invasive carcinoma, and eight had unsatisfactory colposcopy. No occult or frank invasive carcinoma 
was missed in those patients who had satisfactory colposcopy. In those patients who had 
unsatisfactory colposcopy, diagnostic cold-knife conization was performed. Final histologic diagnosis 
disclosed a more advanced lesion in over 5096 of this group. Omission of endocervical curettage . 
from the colposcopic examination of 798 patients with satisfactory colposcopy did not reduce the 
accuracy of the procedure. The results of this study confirm those of other investigators that 
satisfactory colposcopic evaluation is a highly accurate method for evaluating abnormal cytologic 


smears. (AM. J. OBSTET. GYNECOL. 137:588, 1980.) 


' . ` Í 
ONE OF THE ESSENTIAL responsibilities of the gyne- 


cologist is to detect neoplasia of the female genital tract 
at the earliest possible opportunity. The impact-of the 
-Papanicolaou (Pap) smear in the practice of gynecology 
is well known and has significantly changed the detec- 
tion of early cervical cancer. 

The aim in evaluating the cases of patients with ab- 
normal cytology. is to rule out coexisting invasive 
cancer..Once cervical intraepithelial neoplasm has been 
identified the management is aimed at safeguarding 


against its further progression. Diagnostic methods for ` 


evaluating abnormal cytologic smears in the past have 
been either random cervical biopsy or cold-knife con- 
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ization. Random cervical biopsy has been shown to be 
frequently inaccurate; conization, although accurate, is 
an expensive and rather major procedure, with imme- 
diate complications and late sequelae. 

Within. the last decade colposcopy has eme sig- 
nificant attention in the United States. During the past 
few-years many articles have appeared.emphasizing the 
importance of colposcopy in evaluation of the patient 
with abnormal .cytology. Colposcopy is achieving a 


place of prominence in gynecology, particularly in the 


patient with early malignant disease of the visible por- 


— tion of the female genital tract. 


In 1974 a special Diagnostic Oncology Unit was es- 
tablishéd at Michael Reese Hospital to evaluate all pa- 
tients with abnormal Pap smears and to determine the 
value of colposcopy in the management of these 
patients. 

The study was MT to: (I) determine the di- 
agnostic accuracy of colposcopic findings and compare 
these findings with those of colposcopically directed 
biopsy, conization, and hysterectomy; (2) establish the 


: percentage of unsatisfactory colposcopic examinations 


requiring diagnostic conization; (3) determine the 


value of endocervical curettage; (4) elucidate whether 
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Table I. Relationship between colposcopic diagnosis 
and Pap smear in 930 women undergoing 
colposcopically directed biopsies 






Colposcopic 
diagnosis 





Normal 
Cervicitis 
Grade I-II 
Grade III 
Suspicious invasive 0.51 2.73 
Unsatisfactory oud 6.84 


conization is adequate treatment for an advanced 
grade of cervical intraepithelial neoplasm. 


Materials and methods 


Between September, 1974, and March, 1978, 998 
patients were examined in the Diagnostic Oncology 
Unit. Of these, 30 patients were referred with abnor- 
mal cervical smears associated with pregnancy, 32 be- 
cause of a history of intrauterine exposure to dieth- 
yistilbestrol, and six because of the presence of a lesion 


in the cervix or vagina; these 68 patients were excluded . 


from the study. A total of 930 patients were evaluated 
and analyzed because of abnormal Pap smears. 
Patients were referred by gynecologists or presented 
themselves to the outpatient department of Michael 
Reese Hospital or to the Cancer Prevention Clinic of 


the Chicago Board of Health. Two major classes of . 


patients were examined: those with Pap smears Class 
HI or higher and those with repeated Class II smears 
with atypical or dyskaryotic cells (Class IIB). All exami- 
nations were performed or supervised by the same col- 
poscopist. 

At each examination the colposcopy was considered 
satisfactory if the entire lesion and the squamocolum- 
nar junction were clearly visible; it was considered 
unsatisfactory when colposcopic examination failed to 
visualize the squamocolumnar junction or when the le- 
sion extended to the endocervical canal beyond the vi- 
sual range of colposcopy. In the latter group a routine 
endocervical curettage was performed and the patients 
were considered for diagnostic conization. 

The colposcopic abnormalities were classified accord- 
ing to the criteria of the Second World Congress of 
Cervical Pathology and Colposcopy.' The abnormal 
hndings were graded colposcopicaly as Grades I 
through III according to standard criteria.” ? 

Grade I indicated the presence of mild white epithe- 
lium and minor changes; Grade II indicated a moder- 
ately irregular surface contour and thicker white epi- 
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Fig. 1. Length of follow-up in 930 women undergoing colpos- 
copically dirzcted biopsies. 
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Fig. 2. Age at time of first visit in 930 women undergoing 
colposcopically directed biopsies. 


thelium with sharper boundaries; Grade III indicated a 
markedly irregular surface contour with very sharp 
boundaries, marked variation in intercapillary dis- 
tances, ard areas of mosaicism and punctation. 
Colposcopic impression was recorded on special 
forms. All patients underwent colposcopically directed 
biopsy by Kavorkian punch forceps. A minimum of 
three biopsies were taken from the most prominently 
abnorma: areas. The histologic examination was per- 
formed by a gynecologic pathologist, without knowl- 
edge of the colposcopic findings. The histology of the 
cone biopsy or hysterectomy when performed also was 
reviewed by the same pathologist. Patients with mild to 
moderate dysplasia or focal severe dysplasia were 
treated Ey cryosurgery or electrocautery. Patients with 
extensive severe dysplasia or carcinoma in situ (CIS) 


- 
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Table II. Relationship between colposcopic diagnosis and histologic diagnosis obtained in colposcopically 


directed biopsies in 903 women 


. : — Biopsy diagnosis 
Colposcopic Mild to mod- Severe dysplasia Suspicious 
diagnosis Total Normal Cervicitis erate dysplasia and CIS invasive 

Normal 172 160 12 | 

Cervicitis 23 2 20 l 

Mild to moderate dysplasia 320 ll 10 286 13 

Severe dysplasia and CIS 383 4 3 47 329 

Suspicious invasive 5 l l 3 


generally had conization or hysterectomy. The follow- 
up method for these patients included repeat cytology 
and colposcopy and endocervical curettage 4 months 
after cryosurgery or electrocautery; then cytology and 
colposcopy every 4 months until the end of the first 
year, and then at 6 month intervals until the end of the 
second year. After that they were followed at 6 month 
intervals with cytology only. Patients with a cone biopsy 
had a cytologic smear 3 months postoperatively and 
then every 6 months. Patients who had hysterectomy as 
a treatment for CIS or severe dysplasia were followed 
by pap smear of the vagina every 6 months in the first 
year and. then at yearly intervals. 


Results 


Of the 930 patients who had colposcopy and colpos- 
copically directed biopsy, 5.6% were lost to follow-up. 
The rest were followed from 6 to 40 months (Fig. 1). 
The age distribution is shown in Fig. 2. The majority of 
patients were between 20 and 40 years of age. The 
correlation of colposcopic diagnosis and Pap smear is 
shown in Table I. Of 930 patients, 28.4% had repeated 
Class II Pap smears with dyskaryotic or atypical cells, 
63.5% had Class III, and 7.8% had Class IV. Of 265 
patients who had repeated Class II smears, over 5096 
showed abnormal colposcopic findings, 1396 showed 
Grade III, and 41% Grades I and II. Of 592 patients 
with Class III Pap smear, 48% had a Grade III colpos- 
copic abnormality, 36.5% had Grades I and II, and 
3.7% had an unsatisfactory colposcopy. Three patients 
had colposcopic findings suggestive of invasive carci- 
noma. Of 73 patients who had Class IV Pap smear, 63 
showed Grade III abnormal colposcopic findings, two 
were suspected of invasive carcinoma, five were un- 
satisfactory, and two had normal findings. 

In the beginning of the study endocervical curettage 
was routinely performed in all patients with abnormal 
Pap smear who underwent colposcopic examination. 
According to standard criteria, if the endocervical 
curettings were positive, with presence of dysplastic or 


atypical cells, the patient was scheduled for diagnostic 
conization. In none of the first 100 patients with satis- 
factory colposcopy did the histology of the endocervical 
curettings show abnormal findings. In the remainder 
of the study endocervical curettage was performed 
only in patients with unsatisfactory colposcopy. This 
allowed us to evaluate the accuracy of colposcopic 
examination without the use of endocervical curettage 
in patients with satisfactory colposcopy. 

All patients with satisfactory colposcopy had colpos- 
copically directed biopsy. The correlation between the 
grade of colposcopic findings and the histologic diag- 
nosis is shown in Table II. In only 13 of 320 patients 
who were diagnosed by colposcopy to have Grade I and 
1I (mild to moderate dysplasia) was the histologic diag- 
nosis one grade more advanced than the colposcopic 
findings (severe dysplasia or CIS), with a correlation of 
89.6%. Of 383 patients with Grade III colposcopic 
findings, 329 had severe dysplasia or CIS (89% corre- 
lation) and 47 had less advanced histologic diagnosis by 
biopsy. No occult or frank invasive carcinoma was 
missed in these groups. Further analysis of these cases 
revealed the following information: 898 (96%) had 
satisfactory colposcopy and 32 (4%) had unsatisfactory 
colposcopy, including. patients who had colposcopic 
findings suggestive of invasive carcinoma. Of 898 pa- 


. tients with satisfactory colposcopy, colposcopically di- 


rected biopsy showed 343 with Grade III CIN (severe 
dysplasia or CIS), 333 with Grades I and II CIN (mild 
to moderate dysplasia), 45 with cervicitis, and 177 with 
normal histology. Of 343 patients with Grade III CIN, 
121 (36%) had hysterectomy, 96 (28%) had therapeutic 
conization, and 28 patients (8%) had cone biopsy fol- 
lowed by hysterectomy; 38 patients were lost to 
follow-up and 60 patients who had focal grade III CIN 
were treated with cryosurgery. 

A total of 333 patients for whom satisfactory colpos- 
copically directed biopsy showed Grades I and II CIN 
were treated as follows: 255 had cryosurgery, 41 had 
electrocautery, 23 had hysterectomy, and 14 were lost 
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Table III. Relationship between diagnosis by MD and colposcopically directed biopsy and diagnosis 


after cone or hysterectomy 


Colposcopy and colboscofn- 
cally directed biopsy 


Mild to moderate dysplasia 


Severe dysplasia and CIS E. p" 
Unsatisfactory 27 2 
Suspicious for invasive 5 


to follow-up. It should be mentioned that, in 23 pa- 
tients who had hysterectomy in this group, CIN was not 
the primary indication for procedure. 

Final histologic diagnosis in 268 patients with con- 
ization or hysterectomy showed that 205 patients 
(76.5%) had the same diagnosis as that made from the 
colposcopic biopsy, 39 patients (14.5%) had a lesser 
grade of disease than that indicated by colposcopic 
biopsy, 21 patients (7.8%) showed no residual neoplasm 
and three patients (1.2%) showed a higher degree of 
neoplasm (focal microinvasive carcinoma with less than 
1 mm stromal invasion in the hysterectomy specimen) 
(Table IH). 

Of 32 patients with unsatisfactory colposcopy, five 
had a colposcopic impression suggestive of occult inva- 
sive carcinoma (gross disturbances of vascular pattern 
and irregularity of surface contour). Histology of col- 
poscopically directed biopsy of these patients showed 
CIS and an area of questionable stromal invasion; sub- 
sequently these five patients had diagnostic cone biopsy 


which showed occult invasive carcinoma in all five. The 


rest of the patients with unsatisfactory colposcopy had 
cold-knife conization. Final histologic diagnosis in pa- 
tients with unsatisfactory colposcopy disclosed a more 
advanced lesion in over 50%, including eight patients 
with occult invasive carcinoma. In the whole series, 13 
patients had occult invasive carcinoma in whom the 


diagnosis was made by conization; unsatisfactory col- . 


poscopy was the reason for the cone in eight and sus- 
pected invasion by colposcopy in five patients (Table 
III). Of 28 patients who had a hysterectomy following 
conization, 15 had residual neoplasia in the hysterec- 
tomy specimen. In five of them the margin of the cone 
had not been free of disease. In six of the 15 patients 
the residual disease was mild dysplasia and the remain- 
ing nine patients had severe dysplasia or CIS. Of 798 
patients who had satisfactory colposcopic examination 
without endocervical curetting the accuracy of exami- 
nation was not decreased and no patients with frank or 
occult invasive carcinoma were missed. The result of 
colposcopic impression, cytology, colposcopically di- 


Histology of cone or hysterectomy 


No residual Mild to moderate Severe dysplasia Micro Occult 
Total disease dysplasia and CIS invasion invasive 


29 196 3 
7 10 


ox CO 


rected biopsy, and final diagnosis in cone or hysterec- 
tomy in this group compared favorably with those in 
the 190 patients who had endocervical curettage. 

Follow-up. All the patients who were treated with 
cryosurgery, electrocautery, or conization were fol- 
lowed between 6 months and 3 years. Any patient who 
had abnormel cytology within the first 6 to 12 months 
was considered as having persistent disease and there- 
after the disease was classified as recurrent. 

Among 314 patients who were treated with cryosur- 
gery, 1% of patients were lost to follow-up. The re- 
mainder were followed from 6 months to 3 years: 232 
(75%, had 12 months’ follow-up, 155 (50%) had 24 
montas’ follow-up, and 35 (10%) had 36 months’ 
follow-up; 302 patients had.a normal follow-up Pap 
smear. Five patients had a Class III Pap smear 4 to 8 
months afte> cryosurgery. Colposcopically directed 
biopsv showed Grade II CIN; all were treated with con- 
ization. Three patients had abnormal cytology 18 
months after treatment. The biopsy showed severe 
dysplasia and these patients were treated with cold- 
knife conization. 

Of 41 patients who were treated with electrocautery, 
all were follcwed up to 3 years. Thirty-nine patients 
had normal colposcopy and Pap smear during follow- 
up and two patients showed Class III Pap smear 8 
months after treatment. Colposcopically directed biop- 
sy showed focal severe dysplasia and these two patients 
were treated by conization. 

Ninety-six patients who had therapeutic conization 
for treatment of advanced grade of CIN had from 6 to 
36 months’ fcllow-up, 7496 of patients had 12 months’ 
follow-up, 5696 had 24 months’ follow-up, and 25% 
had 36 months’ follow-up. Eighty-eight patients had 
normal Pap smears during follow-up and eight patients 
showed abnormal cytology 6 to 9 months after coniza- 
tion. Colposcopically directed biopsy of these eight pa- 
tients showec moderate to focal severe dysplasia in 
four and was aegative for malignancy in the remaining 
four. The four patients with persistent disease were 
treated with cryosurgery. In 140 patients who had hys- 


592 Javaheri and Fejgin 


terectomy followed by Pap smear, no abnormal Pap 
smears were found during the follow-up period. 


Comment 


Colposcopy has been an integral part of the routine 
gynecologic examination in Europe for the last 45 
years. In North America it has gained popularity in the 
last decade, but its use is still largely limited to major 
teaching hospitals and cancer centers. The traditional 
method of evaluating patients with abnormal cervical 
cytology in the past has been cold-knife conization in 
patients without visible lesions. A cone biopsy is a more 
formidable operation than is generally appreciated, 
with a significant complication rate. Cytology and col- 
poscopy should be used together for the early detection 
of intraepithelial neoplasia and cancer of the cervix. It 
has been established by various authors that a combi- 
nation of cytology and colposcopy with colposcopically 
directed biopsy has improved the detection of cervical 


neoplasia with an accuracy of more than 90%. Colpos-. 
copy is not meant to replace cytology or to be used. 


alone. Navratile and associates! studied over 18,000 
patients from 1954 to 1956 by use of simultaneous col- 
poscopy and cytology. Their findings indicated that cy- 
tologic findings were positive in 84.5%, colpóscopic 


findings were positive in 75.9%, and the combined pro- : 


cedures were productive in 97.5%. In Limburg's? 
series, cytology was positive in 88.9%, colposcopy in 
92%, and the combination of the two in 99.3% of cases. 
According to Wilds' study, biopsy under colposcopic 
direction is 10 times more efficient than cervical punch 
biopsy taken by the usual naked eye methods. It should 
be noted that colposcopy has some limitation; colpos- 
copy is unsatisfactory especially in postmenopausal pa- 
tients in whom the squamocolumnar junction recedes 
into the canal and in cases in which the entire lesion is 
not visualized. In these patients a cone biopsy is neces- 
sary for diagnosis because the endocervical curetting is 
also inconclusive. 
Endocervical curettage has been part of the colpos- 
copi¢ examination in many investigator’ studies. In our 
study, after using the endocervical curettage in the first 
100 patients with satisfactory colposcopy, we decided to 
limit the procedure to patients with unsatisfactory col- 
poscopy only. One of the interesting observations in 
this study was that, in the large number of. patients 
(798) who had satisfactory colposcopy and colposcopi- 
cally directed biopsy without endocervical curettage, 
there was no evidence that accuracy of the colposcopic 
examination was reduced. The results of colposcopic 
impression, cytology, and colposcopically directed bi- 
opsy in this group compared favorably with those re- 
ported by other authors" '" who used endocervical 
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curettage as a part of their studies. The present study 
confirms the findings of Swan,"! who recently reported 
a large series of patients with abnormal Pap smear who 
underwent colposcopic examination without endocer- 
vical curettage. = ; 

In this study, no -cases of frank or occult invasive 
carcinoma were missed in patients with satisfactory 
colposcopy. However, three cases of microinvasive 
carcinoma with stromal invasion less than 1 mm were 
misdiagnosed as Grade III CIN. All three patients had 
a final pathologic diagnosis of focal microinvasive car- 
cinoma which was made in the hysterectomy specimen. 
In the whole series 13 cases of occult invasive carci- 
noma were diagnosed by cone biopsy; all of these pa- 
tients were part of a group of patients with unsatisfac- 
tory colposcopy (five: of 13 had colposcopic findings 
suggestive of invasive carcinoma) who underwent di- 
agnostic conization. Of 32 patients who underwent di- 
agnostic conization because of unsatisfactory colpos- 
copy, over 50% had more advanced disease seen on 
cone specimen than seen with colposcopy and colpos- 
copically directed biopsies. 

In our series, in 930 patients, colposcopic impression 
and colposcopically directed biopsies were accurate in 
91%. In 13 patients the lesion was more advanced and 
in 47, patients the disease was less advanced than ex- 
pected (1.8% and 5%, respectively) and only 4% re- 
quired diagnostic conization. In a series of 268 patients 
who had hysterectomy or conization for advanced 
grade of CIN, the final histologic findings showed the | 
same lesion as that indicated by colposcopic biopsy in 
over 75% of cases. These results compared favorably 
with other authors’ reports.!?71*. The frequency of re- 
sidual lesions (30%) in our study in hysterectomy after 
conization is in agreement with other reports in the 
literature. It is an interesting observation that of 96 


"patients who had therapeutic conization, only four (less 


than 5%) had persistence of neoplasm. It is not yet 


. totally clear whether a healing or immunologic process 
is responsible for eradication of residual neoplasm left 


behind after conization. It is our impression that con- 
ization is an excellent therapeutic modality in young 
patients desiring maintenance of reproductive poten- 


' tial, especially when the lesion is extensive and extends 


to the endocervical canal, which is the area of most 
concern. The colposcopy can help to determine the 
type of cone and the patient can be safely followed by 
repeat Pap smear. i 
Results of the present study confirm those of previ- 
ous investigators pointing out the diagnostic accuracy 
of the colposcopic impression and colposcopically di- 
rected biopsy in the evaluation of patients with abnor- 
mal Pap smears. It seems apparent from a review of the 


« 
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literature and from our study that the average gyne- - 


cologist, given an adequate number of patients to 
study, can learn to use a colposcope skillfully and so 
eliminate the need for diagnostic cone biopsy in most 


of his patients. The most critical factor is that. the col- . 


poscopic examination must be satisfactory before one 
can depend on the result of colposcopic biopsy. For 
those individuals who are in practice and do not see a 
large volume of patients, it is our opinion that an en- 
docervical curettage should be added to colposcopically 
directed biopsy on a routine basis. This will add an 
incremental diagnostic procedure which may prevent 
missing some invasive carcinoma. It is essential for the 
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à clinician.to use all the modalities which are available to 


him. 

It shoulé be emphasized that when the colposcopic 
evaluation is not satisfactory or when a skilled colpos- 
copist is not available and when the gynecologist has 
not yet mastered: the skill, conization is still the only 
method of properly evaluating a patient with sig- 
nificantly abnormal cytology and no visible cervical le- 
sion. It is also noteworthy that the development of a 
high degre2 of accuracy with colposcopy requires con- 
tinued clin:cal exposure. The mastering of this skill is 
gratifying zo both physician and patient and justifies 


. the effort it demands. 
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fortable with the colposcopic evaluation of premalig- 
nant lesions. 

Dr. Javaheri states that his accuracy for colposcopic 
diagnosis versus the directed biopsy is 91%. He further 


states that his diagnosis was adequate in 97% of the — 


patients, requiring conizations for only 3%. Certainly 
one could be rather enthusiastic with this type of result, 
eliminating the need for conization in such a large pa- 
tient population with premalignant lesions. 
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One problem that concerns me is the use by many 


„authors of the term “accuracy” in their evaluation of 


colposcopic diagnoses. It would be beneficial for us to 
ponder a moment the definition of accuracy by Web- 
ster: "quality of exactness; free from error or defect." 
Many authors use a fudge factor with their results 
"when they speak of accuracy in percentages they in- 
clude a plus or minus one degree of dysplasia." Fortu- 
nately the premalignant disease is on their side because 
plus or minus one degree of dysplasia does not matter 
in tae great majority of patients who have an early 
dysplasia. Eowever, one should be cognizant of the fact 
that plus or minus one degree for CIS versus mi- 
croinvasion versus invasion is not sufficient. Fortu- 
nately the aumber of these lesions is small and the 
subtleties of their diagnosis can sometimes be very de- 
ceiving. It concerns me that the authors use "accuracy" 
as if they were denoting an exact fact when in actuality 
they are suggesting that this degree of variability, plus 
or minus one degree, has a connotation of accuracy. 
Dr. Javaheri's study used three biopsies and he states 
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that very often no further lesion could be found. This - 


is not so surprising, since many of the lesions are small 
and unifocal and could well be totally removed by this 
diagnostic test. It is important to note that 6.6% of the 
patients were lost to follow-up and the whole patient 
population only covers a period of 6 to 40 months. Less 
than 50% were followed for 24 months or more in the 
entire study. If one were to postulate that 6% were lost 
in 2 years, then it is possible that 12% could be lost in 4 
years and 18% could be lost in 6 years. Many of the 
patients in this study are young, and may be transients, 
thereby increasing the risk of loss to follow-up. There- 
fore, there is a great need to educate the patients to 
seek further follow- -up if they move. There is also a 
degree of importance to have rigid follow-up criteria 
because of the unreliability of some patients. 

Dr. Javaheri states that he had only 3% unsatisfac- 
tory colposcopic examinations requiring a conization. 
This is remarkable in that most authors state that ap- 
proximately 10 to 25% of the cases fall into the unsatis- 
factory category requiring conization. As I stated ear- 
lier, many authors use a fudge. factor. I think Dr. 
Javaheri is also guilty of using a fudge factor for this 
figure. Although there were 930 patients, if one con- 
siders the fact that there were 268 cones done in these 
patients as quality control checks, the actual figure for 
unsatisfactory colposcopic examinations as verified by 
the conization would be 27/268, or 10%. This is more 
in line with most other authors. I do not feel that one 
can say there is only a 3% need for conization if indeed 
the other patients were not verified by conization by a 
true quality control check. 

Another point that is brought out very clearly in Dr. 
Javaheri’ s paper is that the greatest value of colposcopy 
is to pick up occult invasive carcinoma with the least 
manipulation of the cervix. None of his patients had a 
cervical Pap smear showing invasive carcinoma yet. 
Three patients with a Class III Pap smear (severe dys- 
plasia) and five patients with a Class IV Pap smear 
(CIS) had invasive carcinoma found with the colpos- 
copically directed biopsy. This certainly facilitates 


evaluation and definitive therapy for invasive squa- 


mous-cell carcinoma. 
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Dr. Javaheri also makes the point that endocervical 
curettage does not need to be done routinely. He 
makes his point after doing the endocervical curettage 
for. 100 patients on a routine basis. He further states 
that it needs to be done only in those patients who have 
an unsatisfactory colposcopic evaluation. He then states 
that it is needed for only 5% of the patients to make an 
accurate diagnosis. I would be somewhat concerned 
because of the fact that the false-negative rate of cervi- 
cal Pap. smears alone varies from 6 to 18% and at least 
5% of all cervical neoplasms arise above the squamo- 


columnar junction in the endocervical canal. 


The final point that Dr. Javaheri makes in his paper 
is a clarification of the therapeutic value of conization 
for advanced cervical intraepithelial neoplasia. This 
point has been verified by many authors, namely, that 
postconization hysterectomy will yield 25 to 35% (up to 
50% in some studies) of residual cervical intraepithelial 
neoplasia (CIN) in the hysterectomy specimens. This 
was true also for Dr. Javaheri’s patients. Therefore. it is 
important to appreciate that the true risk factor for any 
patient undergoing definitive conization therapy for 
cervical intraepithelial neoplasia approximates 25 to 
30%, with residual disease arising at a later date. This 
further emphasizes the need for long-term follow-up. 

Dr. G. JAVAHERI (Closing). The points made by Dr. 
Dolan are well taken, but some require further com- 
ment. In regard to the percentage of unsatisfactory 
colposcopies, our findings are consistent with those ob- 
tained in the large series of Stafl and Mattingly. There 
is a miscalculation on Dr. Dolan's part, inasmuch as we 
performed a total of only 123 cones; of these 96 were 
therapeutic and 27 diagnostic. The "quality control 
checks" to which he refers more properly are repre- 
sented therefore by a 3% incidence (27/930) and not by 
1096 incidence as he computes. 

I should like to reiterate my accord with Dr. Dolan's 
concern about the exclusion of endocervical curettage 
on a routine basis. Unless the colposcopy is being done 
by an experienced colposcopist, routine endocervical 
curettage carries with it greater value than dis- 
advantage. 
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Rapid presumptive diagnosis of gonococcal cervicitis 


by the limulus lysate assay 


VINCENT A. SPAGNA, M.D. 
RICHARD B. PRIOR, Pu.D. 
ROBERT L. PERKINS, M.D. 


Columbus, Ohio 


In an evaluation of the limulus lysate assay (LLA) as a method for detecting gonococcal endotoxin 
in cervical exudates diluted 1:800, positive LLA results were obtained from 17 of 18 patients (94%) 
with culture-proved gonococcal cervicitis, and negative results were obtained from 22 of 22 patients 
(100%) with culture-negative specimens. In vitro tests comparing the sensitivity of the LLA for 
Neisseria gonorrhoeae and cther gram-negative organisms showed the L.A to be more sensitive in 
detecting N. gonorrhoeae (minimum sensitivity, 10* organisms per millilite-) than other commonly 
encountered urogenital gram-negative bacteria (minimum sensitivity, »10* organisms per milliliter). 
Thus, in preliminary studies involving otherwise healthy women, the LLA appeared to correlate with 
bacteriologic methods for diagnosing gonococcal cervicitis and may aid in identifying nongonococcal 
cervicitis. In addition, the LLA was easy to perform, with test results availeble within an hour after 
the patient's initial examination. (AM. J. OBSTET. GYNECOL. 137:595, 198C.) 


GONORRHEA remains an established endemic and 
epidemic disease in the United States despite wide- 
spread educational efforts and available control mea- 
sures.’ Furthermore, gonococcal disease is generally 
accepted as being more difficult to diagnose in women 
than in men. Factors which prolong the interval be- 
tween acquisition of gonococcal cervicitis and diagnosis 
include the lack of specific symptoms and the limited 
value of gram-stained smears of endocervical exu- 
date.” ? The development of rapid and sensitive diag- 
nostic methods for use in the management of patients 
with cervicitis has been the subject of intensive re- 
search, and various techniques for diagnosing gono- 
coccal disease have been reported.* ? However, most 
require complex or generally unavailable methods. 
Subsequent to the observations of Levin and Bang® 
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that a lysate from washed amebocytes of Limulus 
polyphemus (the horseshoe crab) formed a gel in the 
presence of minute amounts of endotoxin elaborated 
by gram-negative bacteria, the limulus lysate assay 
(LLA) has been used for detecting endotoxin in blood,’ 
spinal fluid,* urine,? and urethral exudate,'? and for 
pyrogen testng of injectable commercial fluids." The 
sensitivity of the LLA in detecting the endotoxin of 
Neisseria gonorrhoeae and the application of it as an aid 
in the diagnosis of gonococcal cervicitis and a possible 
means of identifying nongonococcal cervicitis are the 
topics of this report. 


Material and methods 


Patient population. Forty women with uncompli- 
cated cervicitis who were seen at the Columbus Health 
Department Venereal Disease Clinic formed the study 
group. Patierts had sought treatment because of symp- 
toms of vagiral discharge or abdominal pain, or both. 
Only those women with purulent cervical discharge 
were included. All pregnant patients or anyone who 
had received antibiotic therapy within 10 days prior to 
presentation were excluded. The mean age of the pa- 
tients was 22 years, with a range from 18 to 25 years; 
they presented after 5 to 24 days of symptoms, with a 
mean of 9.2 days. Written informed consent was ob- 
tained from ell participants. 

Diagnostic procedures. Each patient underwent a 
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Table I. Results of gram-stained smears and LLA of cervical exudates for patients with gonococcal or 


nongonococcal cervicitis 


No. of gram-stained smears 


No. of limulus assays* 


Gonococcal cervicitis 18 1] 7 17 1 
Nongonococcal cervicitis 22 0 22 0 22 


*Original sample diluted 1:800. 


Table II. Percent positive LLAs at various dilutions 
of cervical specimens in 18 patients with 
culture-proved gonococcal cervicitis 










No. of limulus assays 


Dilution 1: 


200 18 0 100 
400 17 ] 94 
800 17 ] . 94 
1,600 16 9 89 
3,200 10 8 56 
6,400 6 12 33 
12,800 9 16 ll 
25,600 ] 17 6. 
51,200 0 18 0 


standardized interview concerning demography, sex- 
ual and venereal disease history, present illness, and 
examination of the genitalia, inguinal lymph nodes, 
and a complete pelvic examination, including the use 
of a speculum to visualize the cervix. The speculum was 
lubricated with water. After removal of surface mate- 
rial from the cervix with a wooden spatula, 0.1 ml of 
cervical secretions was gently aspirated from the en- 
docervical os with negative pressure by means of a 
sterile 1-ml pipette equipped with a rubber suction 
bulb, and the specimen was then transferred to a plastic 
test tube that contained | ml of sterile water. All 
materiel and diluent were pyrogen-free. Specimens 
were frozen at — 20° C prior to LLA testing. 

For culture, sterile cotton swabs were inserted ap- 
proximately 1 cm into the endocervical canal. Samples 
were streaked directly onto Thayer-Martin media and 
supplemented chocolate agar media for isolation of N. 
gonorrhoece; plates were incubated for 48 hours at 35° C 
in 5% CO». Cervical specimens were also inoculated on 
Schaedler blood agar plates for isolation of aerobic and 
anaerobic organisms, on MacConkey agar for isolation 
of gram-negative enteric organisms, and on peptone- 
starch-dextrose agar for isolation of Haemophilus vagi- 
nalis. Aerobic cultures were incubated for 48 to 72 
hours, and anaerobic cultures for 96 to 120 hours, at 
35° C. Neither quantitation of bacterial isolates nor cul- 
tures for virus or Chlamydia were done. 


Table III. Bacterial isolates from cervical cultures of 
patients with nongonococcal cervicitis and patients 
with culture-proved gonococcal cervicitis 











Patients with Patients with 






gonococcal nongonococcal 
cervicitis cervicitis 
Organisms Percent 
Gram-positive 
Diphtheroids 2: 11 5 23 
Staphylococcus aureus 3 17 6 27 
Streptococcus sp. 6 33 6 27 
Peptococcus sp. 4 22 2 9 
Peptostreptococcus sp. 3 17 3 14 
Lactobacillus sp. 4 22 5 23 
Staphylococcus epidermidis 4 22 l 5 
Gram-negative 

Escherichia coli l 6 0 0 
Proteus mirabilis 0 0 l 5 
Haemophilus vaginalis 4 22 6 27 
Bacteroides fragilis l 6 I 5 
Fusobacterium nucleatum 2 11 0 0 
Veillonella Sp. 0 0 2 o 
Bifidobacterium sp. 0 0 l 5 
Bacteroides corrodens 0 0 ] 5 
Bacteroides oralis l 6 0 0 


The same procedure was used to obtain a specimen 
for gram-staining and microscopic examination. 
Laboratory methods. Gram-stained smears of cervi- 
cal exudate were examined under 1,000x magnifica- 
tion oil immersion for the presence of polymorpho- 
nuclear cells (PMNs) and gram-negative diplococci. 
Smears were considered to be positive if typical gram- 
negative diplococci were seen to be located intracellu- 
larly in PMNs. Presumptive identification of isolates of | 


N. gonorrhoeae was based on characteristic colonial 


morphologic features, positive oxidase tests, and the 
presence of gram-negative diplococci. Isolates were 
further characterized as N. gonorrhoeae by typical sugar 
fermentation reactions. The diagnosis of nongonococ- 
cal cervicitis required an average of 10 PMNs per 
1,000x field in at least five fields and the absence of 
gram-negative diplococci on smear and culture. Iso- 
lates other than N. gonorrhoeae were identified by stan- 
dard bacteriologic methods. 


<< 
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Table IV. Comparison of LLA results on diluted cervical exudate specimens with organisms isolated from 
patients with nongonococcal cervicitis 














Limulus reaction 


Cultured from 
cervical exudates 








No. of patients Specimen diluted 1 : % “False-positive” 








Gram-negative bacteria 8 10 5 3 63 
other than N. gonorrhoeae ; -200 4 l 4 50 
; 800 0 8 0 
Gram-positive bacteria 14 © 10 3 1l 21 
and/or veasts 200 H 13 7 
800 0 14 = 0 
Limulus lysate assay. Frozen cervical samples were Table V. [Minimum number of colony-forming units 
thawed, vortexed, and tested at dilutions ranging from (CFU) per milliliter of various organisms producing 


1:10 to 1:51,200 of the original cervical exudate; 0.2 a positive LLA* 


ml of each diluted specimen was added. to single-test "um 
, , rganism CFU hnlt 
Pyrotest vials (Difco Laboratories, by courtesy of A. L. 


Lane), mixed, incubated at 37° C in a water bath for 1 KEA Mp hoeae | : $ o 
: z Ee NEUMONIGE 

hour, and read. A firm opaque gel that remained ad- Proteus vulgaris 6 x 10° 

herent to the bottom of the vial when inverted was Escherichia coli l ] x 108 

interpreted as indicating a positive test; the absence of Fuscbacterium nucleatum 2 x 10° 

. Baaeroides fragilis ] x 108 


firm gelation was interpreted as indicating a negative 
test. Known positive and negative control samples were t — M M MÁ—— M— 
also tested with each assay. The LLAs were read by an Soo sensitivity = 0.16 ng/ml of E. coli endotoxin 
" g . g uco). - 

r ior know mi- ae. 
investigator w ho had no prio: knowledge of UE ni 10.2 ml used in LLA. 
crobiologic findings. The known minimum sensitivity ` 


Haemophilus vaginalis > 107 


of the LLAs was the detection of 0.16 ng/ml of Es- smears, and cultures were entered into a programmable 
cherichia coli endotoxin (Difco). computer (Hewlett-Packard Model 9825A) for sub- 
In vitro testing of limulus lysate sensitivity. In vitro sequent determination of correlation. The Yates-cor- 
cultures of Bacteroides fragilis, Fusobacterium nucleatum, rected chi-square method of analysis was used for de- 
Proteus vulgaris, Klebsiella pneumoniae, Escherichia coli, termination of statistical significance. 
Haemophilus ‘vaginalis, and N. gonorrhoeae were tested 
individually to correlate limulus lysate reactivity with Results 
approximate numbers of bacteria. Colonies were Clinical studies. The comparison of gram-stained 
scraped from the surface of agar plates after incubation smears of endocervical samples from patients with 
for 24 to 48 hours and suspended in pyrogen-free sa- probable nongonococcal and culture-proved gonococ- 
line solution (0.9%) to a density of approximately 10? cal cervicitis and LLAs of the samples diluted 1: 800 is 
organisms per milliliter with the use of a Kirby-Bauer shown in Table I. Eleven (61%) of 18 patients with 
visual turbidity standard (0.5 ml of 1.17596 BaCls culture-proved gonorrhea had positive gram-stained 
H.O + 99.5 ml of 1% H,SO,). Serial tenfold dilutions smears, and 17 (94%) of the 18 had positive LLAs; the 
of the suspensions were made in saline solution to pro- one patient with culture-proved gonococcal cervicitis 
duce estimated cell densities from 10* to 10! cells per and a negative LLA had a positive test at 1:200 dilu- 
milliliter. The same procedures were employed with tion. The 22 patients with probable nongonococcal 
parallel sets of these samples which had been exposed cervicitis had negative gram-stained smears (100%) and 
to ultraviolet light for 30 minutes to render them non- negative LLAs (100%) on specimens diluted 1:800. 
viable. In addition, standard pour-plate methods were The results of LLA testing at various dilutions of 
employed to approximate the number of colony- gonococcal specimens are shown in Table II. 
forming units per milliliter for each dilution of the sus- The nongonococcal bacterial isolates from cervical 
pensions. Two-tenths milliliter of the diluted cell sus- cultures of patients with nongonococcal cervicitis and 
pensions was added to limulus vials, mixed, incubated patients with culture-proved gonococcal cervicitis are 
at 37^ C in a water bath for 1 hour, and read. shown in Table III. Anaerobic bacteria were isolated 


Analysis of data. Results of the LLAs, gram-stained from 5€% of the patients cultured. Cultures of cervical 
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exudates from the 40 adult women revealed the pres- 
ence of gram-negative bacteria other than N. gonor- 
rhoeae in 15 (40%) cases. Eight (50%) of these 16 
women had coexistent infection with N. gonorrhoeae. 
LLA testing on diluted (1:800) cervical specimens 
from the eight patients with gonococcal cervicitis gave 
positive results in all cases. The spectrum of non- 
gonococcal gram-negative organisms isolated was: Pro- 
teus mirabilis, H. vaginalis, E. coli, B. fragilis, B. oralis, B. 
corrodens, F. nucleatum, Veillonella sp., and Bifidobacterium 
sp. The LLA results on various dilutions of cervical 
exudates from the eight patients with nongonococcal 
cervicitis in whom other gram-negative bacteria were 
present are shown in Table IV. A significant percent- 
age of “false-positive” LLAs was observed at dilutions 
of 1:10 and 1:200, which reflects the probable pres- 
ence of endotoxin in these specimens, but at dilutions 
of 1:800 the LLA results were all negative. 

From the study group of 40 women, there were 24 
(60%) in whom the cultures of cervical specimens were 
negative for nongonococcal gram-negative bacteria but 
grew gram-positive bacteria and/or yeasts. Ten (42%) 
of these 24 women had gonococcal cervicitis. Of the 
latter 10 individuals, nine had positive LLAs on cervi- 
cal specimens diluted 1:800. The single instance of 
gonococcal cervicitis with a “false-negative” LLA on 
cervical exudate diluted 1:800 yielded a positive LLA 
with the specimen diluted 1:200. The LLA results on 
various dilutions of cervical exudate from the 14 pa- 
tients with nongonococcal cervicitis in whom no other 
gram-negative bacteria were present are also shown in 
Table IV. In these patients, the percentages of “false- 
positive” LLA results at dilutions of 1:10 and 1:200 
were considerably smaller than in the group of 10 with 
nongonococcal cervicitis in whom other gram-negative 
(endotoxin-possessing) bacteria'were present. At a di- 
lution of 1:800, LLA results were all negative. 

In vitro sensitivity of LLA. The results of LLA test- 
ing with in vitro cultures of various gram-negative or- 
ganisms are summarized in Table V. Positive LLAs 
. were obtained with as few as approximately 10‘ 
colony-forming units per milliliter of N. gonorrhoeae. 
The minimum sensitivity of the LLA was approxi- 
mately 109 colony-forming units per milliliter in detect- 
ing B. fragilis, P. vulgaris, E. coli, and F. nucleatum; for 
detecting K. pneumoniae, the minimum sensitivity was 
approximatelv 10° colony-forming units per milliliter. 
Suspensions containing 10* colony-forming units per 
milliliter of H. vaginalis produced negative results. 
Identical results were obtained with whole suspensions 
which had been rendered nonviable by exposure to 
ultraviolet light. | 
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Comment 


The cell surface structures of N. gonorrhoeae include a 
capsule, pili, and an outer membrane composed of pro- 
tein, lipopolysaccharide, and loosely bound lipids.” 
Rice and Kasper" demonstrated that gelation of 
limulus lysate was caused by the intact outer mem- 
branes of N. gonorrhoeae and each of its constituents at 
concentrations as low as 0.7 ng/ml of intact outer 
membrane, 0.08 ng/ml of protein fraction, and 0.16 
ng/ml of lipopolysaccharide fraction. Our studies indi- 
cate that LLA will detect the presence of approximately 


:10* colony-forming units per milliliter of N. gonor- 


rhoeae, whether viable or dead. A recent attempt to 
semiquantitate the number of gonococci in the cer- 
vicovaginal area of women with gonorrhea revealed an 
average of approximately 105 colony-forming units per 
sample, and the majority had 10? to 107 colony-forming 
units. Stead and associates? showed that gonococci 
have the ability to bud off large amounts of lipopoly- 
saccharide-rich outer envelope in the form of vesicles 
or blebs during normal growth cycles. These observa- 
tions suggest that the exquisite sensitivity of. the LLA 
for components of N. gonorrhoeae, as well as the biologic 
characteristics of gonococci, would make false-negative 
LLA testing of cervical samples unlikely to occur with 


`- uncomplicated gonococcal cervicitis. Our findings sup- 


port this hypothesis. 

The complexity of the microflora of the female geni- 
tal tract has made it difficult to assess the pathogenic 
potential of nongonococcal forms in exudative cer- 
viciis. Although numerous studies'® !? have attempted 
to define the microflora of the cervix in health and 
disease, most have lacked bacteriologic quantitation, 
and many reported organisms are known to be ex- 
tremely fastidious and presently do not conform to 
classification schemes. Despite shortcomings in the un- 
derstanding of the bacteriology of the female genital 
tract in normal and pathologic states, certain facts have 
been established. The normal endocervix is an unfa- 
vorable environment for commensal bacteria; biopsy 
studies showed that the mucosal surface of the cervical 
os is colonized by small numbers of organisms, approx- 
imately 400 per square millimeter, but bacteria were 
rarely encountered at a depth of 2 cm into the en- 
docervical canal.!? Although there are no studies com- 


-parable to the above-mentioned in women with gonor- 


rhea, electron micrographs of cervical biopsy specimens 
have shown persistence of gonococci in or on stratified 
squamous epithelium from the squamocolumnar junc- 
tion of the cervix.?? the site at which our samples were 
taken for LLA testing. Although the pathogenesis of N. 
gonorrhoeae colonization or infection of the endocervix 
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remains to be fully clarified, gonococci are known to 
possess more efficient cell attachment systems than 
commensal bacteria and have the ability to invade and 


damage intact mucosal surfaces.” Although cultures of. 


cervical specimens in our series grew other gram- 
negative bacteria capable of causing positive LLAs 
(Table III), the sensitivity of the LLA as an apparent 
indicator of gonococcal disease was not affected. Our 
studies indicated that the main source of endotoxin in 
those patients with gonorrhea was derived from N. 
gonorrhoeae; in those patients with nongonococcal cer- 
vicitis, non-Neisseria gram-negative bacteria appeared. 
to contribute to the endotoxin content of samples in a 
more limited manner so that appropriate dilution min- 
imized “false-positive” reactions (Table IV). These re- 
sults may be further explained by our “in vitro” obser- 
vations which compared the sensitivity of the LLA with 
approximate numbers of N. gonorrhoeae and other 
gram-negative organisms (Table V). Although results 
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are limited to a few gram-negative organisms, the LLA 
appeared to be more sensitive in detecting small num- 
bers of N. gonorrhoeae than certain other common 
gram-negative bacteria. 

. In summary, our preliminary studies in women with 
uncomplicated cervicitis indicate that the LLA may be 
applied directly to clinical samples in such a way: as to 
be highly reliable and sensitive for the detection of N. 
gonorrhoeae and may assist in identifying cases of non- 
gonococcal cervicitis. With this test as an adjunct to 
other diagnostic procedures, it may be possible to give 
specific treatment at the patient's initial visit before cul- 
ture route for N. gonorrhoeae are available. 
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- 


Women with symptoms of vaginitis, but no microbial etiology for their condition (the experimental 
group) were compared to women with symptoms and abnormal findings on examination, women 
with no symptoms and abnormal findings on: examination, and women with no symptoms and 
normal findings on examination. Comparison was on a variety of measures of personality, marital 
satisfaction, and sexual function. All women were found to have normal personality structure as 
measured by the Minnesota Multiphasic Personality Inventory (MMPI). However, the experimental 
group differed from the others in their objective sexual function, subjective level of enjoyment, and 
the extent to which they were affected by their vaginal Symptoms; (AM. J. OBSTET. GYNECOL. 137:600, 


1980.) 


THE FINDINGS reported here are from a study under- 
taken as part of a larger evaluation of the etiology and 
therapy of nonspecific vaginitis; the medical findings 
were reported previously. A considerable interest in 
the psychologic parameters of nonspecific vaginitis 
(NSV) was based, in part, on the report? of a high 
prevalence of psychopathologic disorders and sexual 
dysfunction in a group of men with another poorly 
understood genital syndrome, nonacute idiopathic 
prostatitis; the prevalence of psychopathologic disor- 
ders was highest among those men with little or no 
- evidence of organic disease. As previously reported, 
our studies of NSV were limited to women with symp- 
toms of vaginitis who did not have Trichomonas vagi- 
nalis, Candida albicans, Neisseria gonorrhoeae, or Chla- 
mydia trachomatis as the microbial etiology of their symp- 
toms. Soon after our studies began, it became apparent 
that some women with symptoms of idiopathic or 
nonspecific vaginitis had signs of NSV on examination 
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but that others had normal findings on examination. 
Similarly, among nonsymptomatic women selected as 
controls, most had normal findings on examination, 
but a few had signs of NSV. Therefore, a detailed psy- 
chologic study comparing women who had symptoms 
and/or signs of NSV with control women was underta- 
ken to determine the role of personality and marital 
factors in the development of, or perception of, symp- 
toms of vaginitis. 

There were four main hypotheses regarding the re- 
lationship of psychologic function to vaginitis. The first 
hypothesis was that women with symptoms of vaginitis 
but normal findings on examination had gross psy- 
chologic disturbances similar to those reported by 
Nilsson and associates? The gynecologic problem 
would then be viewed as a symptomatic part of a larger 
clinical picture characterized by perceptual distortion, 
disturbance in identity, and interpersonal relation- 
ships. The second hypothesis was that vaginal symp- . 
toms in the normal-examination group were a man- 
ifestation of guilt and anxiety over sexual function or 
dissatisfaction with self or the partner's function. Such 
women would not be expected to show gross psy- 
chopathologic disorders but might report specific prob- 
lems with regard to sexuality and somatization charac- 
teristic of the hysterical personality. The third hypoth- 
esis was that complaints of severe vaginal symptoms . 
in the absence of physical findings would best be un- 


^ 
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derstood in terms of the secondary gain accruing to 
the women from having the symptom, such as con- 
trol over the timing, frequency, and activities in her 
sexual encounters. A fourth hypothesis was that symp- 
toms of vaginitis in women with normal findings on 
examination were not related to discernible psycho- 
logic variables. 


Material and methods 


Study population. Women attending the University 
of Washington Gynecology Clinic or Venereal Disease 
Clinic were selected for study if they reported vaginal 
discharge which was abnormal in amount, odor, or 
color, vulvar irritation, or introital dyspareunia. They 
were admitted to the study if they were between the 
ages of 18 and 40; had not used antimicrobials or vagi- 
nal medication during the preceding month; were not 
pregnant; did not have mucopurulent cervical dis- 
charge or genital herpes; had a negative wet mount for 
T. vaginalis or C. albicans infections; and were not al- 
lergic to ampicillin, doxycycline, or sulfonamides. For 
comparison, women attending the same clinics were 
selected who had had no symptoms of vaginitis within 
the previous 6 months but who fulfilled all the other 
criteria. 

Groups of women with subjective symptoms and the 
control group of asymptomatic women were tested 
with a variety of psychometric instruments. Since both 
groups, symptomatic and asymptomatic, contained 
women with normal and abnormal findings on vaginal 
and cervical examinations, four comparisons were 
possible: (1) symptomatic normal (SN): subjective 
symptoms and no physical disease; (2) symptomatic ab- 


normal (SA): subjective symptoms and signs of NSV; 


(3) control normal (CN): asymptomatic with normal 
findings on examination; (4) control abnormal (CA): 
asymptomatic with signs of NSV. The four groups of 
women did not differ significantly on the following de- 
scriptive variables: level of education, religious prefer- 
ence, religious activity (devoutness), and occupation. 
The sizes for the four groups were: SN, 7; SA, 31; CN, 
10; and CA, 9. The “normal” and “abnormal” groups 
were divided on the basis of appearance and odor of 
vaginal secretions, as previously described.' 

Measures. The following standard psychometric in- 
struments were used in evaluating these groups of 
women: ; 

1. Minnesota Multiphasic Personality Inventory? 
(MMPI): The MMPI is a global measure of personality 
function, widely used as a research and clinical tool. It 
yields measures of traits, such as anxiety, depression, 
and hypochondriasis. | | 

2. Mosher Sex-Guilt Scale: This is an experimen- 
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Fig. 1. Percentile scores for Hysteria (Hy) Scale on the MMPI. 


tally validated test of guilt associated with sexual feelings 
and thoughts, with norms for both men and women. 

3. Holmes-Rahe Life Stress Scale*!?: This is a well- 
researched instrument which quantifies stress "units" 
induced by environmental changes. 

4. Sexual Responsiveness Survey: This is an exten- 
sive questionnaire of current and past sexual attitudes, 
behaviors, and problems. | 

5. Loche-Wallace Marital Satisfaction Scale'*: This 
test.gives a measure of perceived pleasure in one's 
marriage, by means of a rating scale. 

6. Vaginitis Checklist: This is a rating of the degree 
of interference that vaginal symptoms produce in vari- 
ous sexual activities and enjoyment of sexual activity. 

7. Thematic Apperception Test (TAT): This is a 
standardized projective measure used to assess, among 
other things, guilt or conflict over sexual functioning. 
It was included as a partial replication of the Nilsson 
methodology, although tachistoscopic methods used in 
that study were not used in the present study. 


Results 


No significant differences were found between the 
groups by the Holmes-Rahe, the Mosher, or the TAT 
instruments. 

On the MMPI, the only significant differences ob- 
tained were on the Hysteria Scale and on an experi- 
mental scale designated "social responsibility (SR). The 
SR scale was developed to measure one's willingness to 
accept the consequences of behavior, dependability, 
and the acceptance of the values of one's parents. The 
Hysteria data are reported in Fig. 1. The symptomatic 
normal (SN) group scored higher than the symp- 
tomatic abnormal (SA) group, although this was non- 
significant, but the scores for the two symptomatic 
groups combined (SN and SA) were significantly 
higher than scores for the nonsymptomatic groups, CA 
(control abnormal) and CN (control normal), combined 
(p = 0.005). 

There was a number of significant findings on the 
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Fig. 2. Percentage of subjects able to achieve orgasm through 
self-stimulation. 


4096 CN 
S50% 
60% 
70% 
80% 


90% 





00% 
Normal 


Abnormal 


Fig. 3. Percentage of subjects able to achieve orgasm during | 


sexual intercourse. 


Sexual Responsiveness Survey in the areas of marital 
and sexual satisfaction for the subject and her percep- 
tion of her partner’s level of sexual satisfaction. Symp- 
tomatic women as a group had intercourse that lasted 
significantly longer than that of nonsymptomatic 
women (p = 0.005), with SA woman reporting the 
longest average time (12 minutes) and CN women the 
shortest average time (approximately 4 to 6 minutes). 
In addition, the ability of these symptomatic women to 
achieve orgasm either through intercourse or manual 
stimulation by self or partner was quite different at a 
statistically significant level, depending on whether 
they had normal'or abnormal findings on examination. 
These results are presented in Figs. 2 and: 3. The SN 
group had the greatest ease in achieving orgasm 
through intercourse, and similar results were obtained 
in assessing percentages of occasions that subjects 
achieved orgasm through self-stimulation and through 
manual stimulation by partner. 


Data from the Vaginitis Checklist reveal that these ` 


four groups did not differ with regard to: frequency of 
sexual intercourse, desired frequency of intercourse, 
who initiated intercourse, frequency of masturbation, 
number of years of intercourse, or percentage -of male 
partners having sexual dysfunction (e.g., impotence). 
However, there were differences in the percentage 
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Fig. 4. Interference in sexual function caused by vaginal 


symptoms on scale of 1-10. 1 = No interference. 10 = Ex-. 
treme interference. 


who reported interference with sexual relationships 
due to vaginitis and subjective discomfort due to vagi- 
nitis. All symptomatic women reported "more prob- 
lems in sexual relationships" than did control women. 
This was significant at the p = 0.001 level, and there 
was also significnat interaction (p — 0.02) between 
symptoms and abnormal findings on examination, with 
more overall problems in sexual function being re- 
ported by SN women than by SA women (Fig. 4). Sig- 


. nificant differences between groups were found in the 
: behavioral consequences of having vaginal symptoms 


for seven of the eleven items on the Vaginitis Checklist. 


- In general, far more interference was felt by the two 


symptomatic groups than by the two nonsymptomatic 
groups, and, again, the SN group reported greater, 
although nonsignificant, behavioral consequences than 
did the SA group. The particular items showing sig- 
nificant differences had to do with frequency of inter- 
course, shortened duration of intercourse, and lowered 
libido, with SN women being more affected by the vag- 
inal symptoms than were the other groups. Both symp- 
tomatic groups were comparable for severity of vaginal 
symptomatology, so that the differences cannot be ex- 
plained by greater physical discomfort in the SN 
group. | 

Vaginal symptoms interfered with subjectively expe- 
rienced pleasure in the sexual relationship and percep- 
tion of the partner's pleasure; the differences between 
the two symptomatic groups and the two nonsymp- 
tomatic groups approached significance (p — 0.11), 
with the SN women scoring lowest in response to the 
question: "Overall, how satisfying do you think your 
sexual relationship is to your mate?" Similarly, on the 
Marital Adjustment Test, less satisfaction was indicated 
by the two symptomatic groups than by the control 
groups on both scores which that instrument provides. 
The symptomatic abnormal women showed somewhat 
less satisfaction than did the symptomatic normal 
women. E 7 
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An unexpected finding was a Cluster of items which 
distinguished the CA group. These women, who had 
physical evidence for NSV but reported no subjective 
symptoms of vaginitis, showed a trend toward a pattern 
of negative early parental attitudes toward sex. For 
example, 33% (the highest of the four groups) re- 
ported that parents saw sex as “shameful”; 62% 
(p= 0.1, significant difference from other three 
groups) reported that parental sexual adjustment was 
only “fair”; 89% (p = 0.02, in comparison to other 
three groups) reported that both mother and father 
were negative toward nudity in the home; 22% (NS) 
reported that they felt guilt after petting on dates; and 
87% (NS) recalled a negative parental attitude toward 
masturbation. 


Comment | 


Certain observations and further hypotheses about 
the relationship of sexual dysfuncüon and psycho- 
pathologic disorders to the symptom of nonspecific 
vaginitis can be drawn from this study. 

First, no casual relationship was demonstrated in this 
study between vaginitis and gross psychopathologic 


disorders of the subjects, action of environmental stres- - 


sors, or guilty sexual preoccupation. Symptomatic 
women with normal findings on examination did show 
an elevation of somewhat less than two standard devia- 
tions (X = 68, test X = 50, SD = 10) on the Hysteria 
Scale of the MMPI, but these women showed an overall 
normal personality, and normal sexual function. They 
did not seem to have an unconscious conflict over sex- 
ual and marital satisfaction and did not attempt to deny 


these feelings when directly questioned. The data are - 


consistent with the hypothesis that vaginal symptoms 
are used, in part, to account for their dissatisfaction 
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with their sexual relationships. This conclusion is due 
to the finding that SN women showed greater interfer- 
ence with sexual behaviors (e.g., frequency of inter- 
course, length of intercourse) and reported greater 
overall marital dissatisfaction and concern over the 
partner’s satisfaction, than did SA women. This is in 
contrast to their objectively reported ease of attainment 
of orgasm and other parameters of sexual per- 
formance per se. Preoccupation with vaginal symp- 
tomatology may be hypothesized as a means of recon- 
ailing for them the difference between their objective 
and subjective evaluations of their sexual relationships. 

CA women report lower levels of orgasmic attain- 
ment, yet the highest subjectively rated sexual and 
marital satisfaction. These women were most devout, 
had experienced significantly more negative parental 
attitudes, and had had more negative sexual models. 
Their failure to perceive the manifestations of NSV, as 
well as their apparent denial of the negative or prob- 
lematic aspects of sexual function, may represent a re- 
sponse set developed to counteract the pervasive nega- 
tive parental values. 

These data do not confirm any of our proposed 
theories about the relationship between vaginitis and 


." psychopathologic disorders; rather they suggest the in- 


teraction of several more subtle processes. SN women 
show, as evidenced by Hysteria Scale evaluation, an in- 
clination to explain and experience psychologic stress 
and even:s as bodily events. Insofar as they question 
their sexual proficiency and marital success, it would 
appear that the vaginal symptoms are useful in alleviat- 
ing some anxiety over sexual and marital matters. In an 
explorato-y study such as this one, with the use of mul- 
tiple measures and comparisons, such conclusions are 
tentative end need replication and expansion. 
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Danazol for benign breast disease 
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Three groups of women with benign breast disease were treated with danazol for 3 to 6 months. 
Doses of 100 mg per day were given to 40 patients, 200 mg to 55, and 400 mg to 35. The age 
range of the patients was 20 to 48 years. The patients were rechecked at 6-month intervals over a 
period of 48 months. Most of them were seen four or more times after completion of therapy. 
Elimination of nodularity occurred in about two thirds; three experienced no improvement, and 
partial resolution was obtained in the remainder. Untoward effects were minimal or trivial. Danazol 
proved to be an excellent hormonal agent in the management of fibrocystic disease of the breast. 


(AM. J. OBSTET. GYNECOL. 137:604, 1980.) 


MANY HORMONES are involved in the process of 
mammary development, i.e., prolactin, growth hor- 
mone, insulin, cortisol, and sex steroids. In the adult, 


however, sex steroids play the dominant role. Most of. 


the studies dealing with the role of hormones in mam- 


mary development have been done in rodents, for. 


practical and obvious ethical reasons. In these species, 
the mammary glands develop along characteristically 
female lines only in the absence of circulating andro- 
gens during the period of breast differentiation. It is 
believed that inhibition of the mammary glands in male 
fetuses takes place about 36 to 48 hours after mor- 
phologic differentiation of the testes. Several experi- 
mental animal models have been used to study and 
confirm this phenomenon. The administration of in- 
hibitors of fetal testosterone or the radiation of fetal 
testicles results in a feminized type of mammary devel- 
opment in male fetuses.” ? These effects have also been 
demonstrated in in vitro experiments with the use of 
mouse mammary gland tissue. A case in point is the 


excellent breast development that occurs in individuals 
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with the testicular feminization syndrome, despite an 
XY karyotype, because of an androgen insensitivity due 
to a defect of a cytoplasmic androgen-binding protein.? 
The lack of androgen bioactivity (despite normal con- 
centrations of testosterone in the blood) plays an im- 
portant role in the modulation of the growth and 
development of breast tissue. On the basis of this in- 
formation, it is tempting to speculate how danazol in- 
duces the regressive changes in the, breast so often ob- 
served after the administration of this steroid. It is of 
interest to note that Peters and co-workers? recently 
suggested that danazol may be useful in inducing a 
"medical oophorectomy" in patents with metastatic 
estrogen-sensitive breast cancer. Those authors showed 
that the administration of danazol resulted in regres- 
sion of established mammary carcinoma in rats, thus 
producing a striking inhibition of carcinogenesis in 
those animals treated with dimethylbenzene anthra- 
cine, a well-known carcinogenic agent. 


Benign breast disease 


Benign breast disease affects, more or less, almost all 
women sometime between adolescence and the meno- 
pause. Mazoplasia, adenosis, and fibrocystic disease are 
part of the panorama of progressive breast changes 
termed mammary dysplasia.” Although fibroadenomas 
and intraductal papillomas are usually benign, they are 
not included in this study on benign breast disease. The 
massive breast hypertrophy that occurs in adolescent 
girls is believed to be due to excessive responsiveness to 
endogenous estrogens. Fibrocystic disease, on the other 
hand, occurs for the greater part in ovulatory women, 
with the stromal, ductal, and acinar changes being the 


.0002-9378/80/130604--04$00.40/0 © 1980 The C. V. Mosby Co. 


<<, 


Volume 137 
Number 5 


result of an imbalance in the responses to estrogen and 
progesterone. 

Mazoplasia. Mazoplasia affects women from 25 to 35 
years of age and is clinically characterized by pain and 
swelling that extends to the axillary areas and is pre- 
dominant during the premenstrual period. The his- 
topathologic features are characterized by proliferation 
of the stroma and small numbers of lobules or acini. 

Adenosis (Schimmelbusch's disease). Adenosis oc- 
curs in women during their thirties, and is manifested 
by multinodular mammary tissue, often associated with 
mastodynia (painful breasts). In this stage, there is epi- 
thelial hyperplasia of the ducts. 

Cystic disease. Cystic disease may manifest as a 
single cyst (Cooper's disease) or multiple cysts (Reclus' 
disease). In most cases, it is an ill-defined entity that 
comprises such conditions as chronic cystic fibrosis, 
multiple adenosis, and mazoplasia, and affects women 
in their mid-forties. m 

Even though these types of breast disorders were 
recognized approximately one hundred years ago by 
various pioneers, such as Cooper, Brodie, Bloodgood, 
Reclus, and Schimmelbusch, the etiology and patho- 
physiologic features still remain unclear. Despite the 
original hypothesis of Taylor,® in 1936, who suggested 
a possible hormonal role in the development and main- 
tenance of benign breast disorders, the literature lacks 
conclusive data to correlate one with the other. 

There is also a lack of uniformity concerning the 
management of benign breast disorders. Aside from 
aspiration of cysts, conservative surgical procedures on 
the breast are not the answer to the management of this 
hormone-dependent disorder. Different types of hor- 
monal treatment have been proposed in the past, with 
varying results. This article reports some of our expe- 
riences with the use of danazol in the medical treat- 
ment of benign breast disorders. Danazol is an im- 
peded androgen derived from 17-ethinyl testosterone, 
the first oral progestogen, known as ethisterone. 


Material and methods 


This study constitutes an evaluation of a series of 130 
patients with fibrocystic disease who were treated for 3 
to 6 months with either 100, 200, or 400 mg of danazol 
per day. The patients ranged in age from 20 to 48 years 
(Table I). Although fibrocystic disease is generally be- 
lieved to be more common in the immediate pre- 
menopausal years, only 2696 of our patients were in 
that age group (Table II). Fifty-three of them had had 
previous trials of hormonal therapy (Table III). The 
diagnosis was entertained if the patient had palpable 
nodosities. In most cases, pain and tenderness were 
also associated with nodularity. When indicated, xero- 


Danazol for benign breast disease 605 


Table L Distribution of patients by age 


Age group (yr) | No. of patients 


20-29 33 
30-39 63 

: 40-48 34 
Total 130 


Table IL Dosage and average duration of treatment 
with darazol for fibrocystic breast disease (90 to 180 
days) 


Dosage (mg) Average days Total No. of patients 


106 129 40 
20C 131 55 
40C 150 35 


Totals 136.6 130 


Table IIL. Previous treatments for fibrocystic disease 


Previous treatment | No. of patients 


Estrogen-progestogen combination 22 
Androgens 2] 
Progesterone 7 
Progesterone, diuretics, vitamins 3 
No previous treatment given 41 

Total 130 


Table IV. Evaluation of breast nodularity in 55 
patients with benign cystic breast disease after 
200-mg danazol therapy 









Evaluation after 


36 37 45 42 


Elimination. 18 
Partial resolution 19 18 B 5 6 
Totals 7 55 55 54 47 24 


mammography was performed to exclude malignancy. 
Patients were usually seen at 6-month intervals over a 
period of 48 months, and most of them were seen again 
at least four times. As an example, of the 55 patients 
receiving 2C0 mg/day, 55 were seen at 6 months, 55 at 
12, 54 at 24, 47 at 36, and 24 at 48 months; a certain 
number unzvoidably was lost to follow-up for a variety 
of reasons (Table IV). 

During this period of observation, patients did not 
receive othe” therapy after completion of the course of 
danazol. Evaluation of efficacy was based on changes in 
symptoms that occurred after administration of the 
drug. Basically, the symptoms were pain, tenderness, 
and nodularity. The dosage employed was dependent 
on the severity of the disease. The lower dosages were 
used in the milder cases. Tables IV-VI express the re- 


606 Nezhat, Asch, and Greenblatt 


Table V. Evaluation of breast nodularity in 35 
patients with benign cystic breast disease after 
400-mg danazol therapy 









Evaluation after 


28 95 90 49 





28 


Elimination 


Partial resolution 7 6 8 10 7 
Unchanged D — Il 0 0 0 
Totals 35 35 33 30 26 


Table VI. Evaluation of breast nodularity in 40 
patients with benign cystic breast disease after 
100-mg danazol therapy 










Evaluation after 


25 27 






26 


Elimination 25 7 

Partial resolution 13 14 13 7 l 

Unchanged N TED . 0 0 JD. 
Totals 40 40 39 34 8 


Table VII. Side effects during danazol therapy 


Side effects | No. of patients — 


Muscle cramps 19 
Acne 15 
Oily hair 12 
Hot flushes 4 
Nervousness 4 
Weight gain 3 
Hairiness 2 
Increased libido 4 
Edema 4 
None _ 63 

Total 130 


sults as recorded at the various follow-up periods. In 
the overall clinical evaluation, most of the 130 women 
were markedly improved, whereas the remainder 
showed partial alleviation. Danazol was particularly ef- 
fective in the younger age group: Although there was 
return of some pain and tenderness in about one third 
of the patients, the fact that nodularity disappeared or 
was considerably reduced removed much of their anx- 
iety and fear. 

Danazol induced menstrual irregularities or amen- 
orrhea and was dose related. The most frequent ad- 
verse reactions, considered either to be drug related or 
of uncertain relationship, were: muscle cramps (19); 
acne (15); oily hair (12); hot flushes (4); nervousness 
(4); gain in weight (3); hairiness (2); increased libido 
(4); edema (4). No side effects were reported in 63 
cases (Table VII). 

Patients who had the potential for conception were 


July 1, 1980 
Am. J. Obstet. Gynecol. 


advised to start medication soon after the onset of the 
following menses. In this series, no patient conceived 
while on danazol; however, one patient with relative 
infertility (not part of this series) who began 100 mg of 
danazol immediately after the start of a scanty period 
was found to have been pregnant at the time. She took 
this dose for 98 days and was delivered at term of a 
normal female infant. 


Comment 


The beneficial effects of danazol in 10 patients with 
benign breast disease were first reported by Greenblatt 
and associates‘ in 1971. The effectiveness of danazol in 
this condition was confirmed by several investiga- 
tors," and by further reports from Greenblatt’s 
group.!^ * In 1976, Lauersen and Wilson? reported 
that danazol in a daily dose of 400 mg resulted in 
marked objective and subjective improvement of symp- 
toms in 87.5% of the patients with chronic cystic mas- 
titis. A mild gain in weight was the major side effect of 
therapy. No significant changes in the concentrations . 
of estrone, estradiol, follicle-stimulating hormone, lu- 
teinizing hormone, or progesterone were found in 
some patients evaluated before and during the admin- 
istration of danazol. 

Blackmore,’ in 1977, collated the results obtained by 
several investigators on 260 patients with benign breast 
disease. Therapy with 200 to 400 mg daily for periods 
up to 6 months revealed that danazol caused a sig- 
nificant decrease in, or elimination of, breast pain and 
tenderness, and produced a decrease in, or disappear- 
ance of, nodular areas. Untoward effects were trivial, 
and blood chemistry profiles remained unchanged. 
The author suggested that a possible dose-response re- 
lationship may be established in order to obtain the 
minimal, clinically effective dose. 

Also in 1977, Buckle? reported the effects of 
danazol on 14 patients with gynecomastia (11 adults 
and 3 adolescents). Approximately 7046 of the patients 
showed marked regression of the gynecomastia, de- 
spite the variety of etiologies (thyrotoxicosis; spirono- 
lactone therapy; and idiopathic sexual precocity). A 
marked decrease in urinary follicle-stimulaung hor- 
mone and little effect on the levels of luteinizing hor- 
mone were observed during therapy. There was also a 
reduction in the concentrations of testosterone. The 
effectiveness of the therapy and the lack of serious side 
effects led the author to conclude that danazol offers a 
useful treatment for gynecomastia. 

Montgomery and associates,'? in 1979, obtained re- 
lief of pain in 70% of patients treated with danazol for 
severe cyclic mastalgia. Levels of prolactin were within 
normal laboratory range in these patients before and 
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after therapy. Long-term administration of danazol 
does not affect the concentrations of prolactin in nor- 
mally cycling and oophorectomized rhesus monkeys.’ 
Thus, it is unlikely that the effects of danazol on pa- 
tients with fibrocystic disease of the breast are mediated 
by prolactin. l 

The modus operandi of danazol therapy in benign 
breast disease remains uncertain, but two alternatives 
may be entertained to explain the mechanism of its 
effectiveness. 

In doses of 100 mg or more per day, danazol usually 
prevents the mid-cycle surge of luteinizing hormone 
and is thus regarded as an antigonadotropin. In larger 
doses, danazol induces atrophy of the endometrium, 
regressive changes in the vaginal mucosa, and loss of 
ferning of cervical mucus, and often provokes hot 
flushes. All this suggests antiestrogen activity. Asch and 
associates believe that danazol acts at a suprapituitary 
level since administration of luteinizing hormone- 
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releasing hormone induces normal pituitary function 
during danazol therapy. On the other hand, danazol 
also acts directly at the gonadal level by inhibiting sev- 
eral enzymes involved in the steroidogenic process 
(17a-hydroxylase, 17-20 lyase, 38-hydroxysteroid 
dehydrogenase, 178-hydroxysteroid dehydrogenase, 
2]-hydroxylase, 118-hydroxylase, and cytochrome 
P450). 

The d:rect and indirect inhibition of gonadal ste- 
roidogenssis induced by danazol creates a hormonal 
milieu similar to that of the postmenopausal period, in 
which (a) the absence of circulating steroid hormones 
results in regressive changes in the breast tissue, and (b) 
a direct action of danazol at the breast tissue level may 
be due to the blocking of estrogen and/or progesterone 
receptors.!$ Chamness, Asch and Pauerstein? have re- 
cently shown that danazol produces its effects by bind- 
ing and -ranslocating androgen, but not estrogen or 
progesterone receptors. 
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Eosinophilic granuloma with involvement of the 


female genitalia 
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Four cases of eosinophilic granuloma involvimg the female genital tract are reviewed. The disease 
may remain localized, but more often involves other organs. Of particular interest was the 

association of the disease with diabetes insipidus in three patients. One of the patients with 

diabetes insipidus was successfully treated v ith radiotherapy to the hypothalamic area as soon as 
the symptoms of the disease appeared. Gen tal lesions may respond to radiotherapy. 

Chemotherapy is to be used for disseminated disease. Treatment of this condition: requires studying ' 
the extent of the disease and establishing e&ly treatment, as with any malignant lesion. 


(AM. J. OBsTET. GYNECOL. 137:608, 1980.) 


GREEN and Farber,! in 1942, considered the three en- 
tities known as eosinophilic granuloma (EG). Hand- 
Schuller-Christian (HSC) disease, and Letterer-Siwe 
(LS) disease as variants of the same pathologic Drocess. 
The term histiocytosis X was coined by Lichtenscein,? in 
1953, to describe this disease, with the "X" referring to 
the unknown etiology. In 1969, Lieberman and associ- 
ates? proposed the terms unzfocal and multifocal EG , the 
former to designate the frequent single benign bone 
lesion, and the latter all other combinations 5f bone 
and/or soft tissue localizations. The prognosis 5f EG is 
variable, but it is worse in the very young, e: pecially 
neonates, when the lesions are multiple^'* amd if the 
cells are less well differentiated. This latter fact led 
Cline and Golde’ to view these syndromes as part of a 
broader disorder affecting the histiocytic cell line 
series. From the promonocyte of the bone mzrrow. to 
the monocyte of the circulating blood and the macro- 
phage of the tissues, several diseases have been isolated 
according to cell maturation. They range from mono- 
cytic leukemia, at one extreme, to EG, at the ccher. LS 
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disease would be characterized by moderate cellular 
differentiation (monocyte-immature macrophage), 
whereas HSC disease and EG wòuld show more mature 
histiocytic differentiation. 

The purpose of presenting four new cases of EG 
with genital manifestation is to stress the unpredictable 
behavior of the process, its frequent recurrence in 
adult patients, the role of radiotherapy, and, especially, 
the response of diabetes insipidus and genital lesions to 
irradiation when therapy is started promptly. 

A review of the files of the Departments of Obstetrics 
and Gynecology and Radiology at the American Uni- 
versity Medical Center disclosed four cases in which 
there was a diagnosis of eosinophilic granuloma of the 
female genitalia. The histologic sections were reviewed 
and three of the four patients are still being followed 
regularly. 


Case reports 


Case 1. A. B., a 2l-year-old woman, presented in 
1954, for the treatment of secondary infertility. She was 
found to have a right ovarian benign cystic teratoma, 
which was excised. Examination of the urine at that 
time gave normal findings, with a specific gravity of 
1010. In 1959, she had a sudden onset of polydypsia, 
polyuria, and pain and itching in the vulvar region. A 
small discharging ulcer over the left labium majus was 
observed. Specific gravity of the urine was 1001 to 
1003. A nicotine test showed no effect on output. 
There was a satisfactory response to Pitressin (Oily Pi- 
tressin Tannate: one injection every 4 to 6 days). Four 
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Fig. 1. Case 1. Destruction of the lower two thirds of the right 
labia. Partial destruction of the left upper third by a small 
ulceration. 


months later, another ulcer was described on the right 
labium majus, and a 2 mm ulcerative lesion was ob- 
served on the cervix. The patient was still menstruating 
regularly. The right labial ulcer and the cervical lesion 
were biopsied and the uterus was curetted. Miscros- 
copy revealed that the vulvar epidermis was ulcerated. 
The dermis contained histiocytes and eosinophils in 
sheets. These cells were seen around nerves and blood 
vessels. The cervix and vagina showed heavy infiltra- 
tion with eosinophils and histiocytes. The endome- 
trium contained a few eosinophils. The diagnosis of 
eosinophilic granuloma was made. The patient was 
treated by superficial radiotherapy (half value thick- 
ness 3.5 aluminum) to the vulva and received a given 
dose of 1,000 R. She also received a given dose of 1,200 
R to each of two opposed temporal fields measuring 6 
by 5 cm directed to the pituitary-hypothalamic region 
(conventional radiotherapy, half value thickness 2.5 
copper, approximate tumor dose, 1,100 R). The vulva 
was again treated with a given dose of 1,000 R to the 
right and 250 R to the left, because new papular lesions 
were discovered. The immediate response to radio- 
therapy was good, with the complete relief of symp- 
toms. In 1961, new, painful, ulcerated, destructive 
vulvar lesions were seen bilaterally (Fig. 1), as well as 
painful, granulating, ulcerated gingival lesions (Fig. 2). 
The patient also complained of dyspnea on exertion, 
and sometimes at night. She experienced periods of 
spontaneous remission of the mucocutaneous lesions. 


Eosinophilic granuloma 609 





Fig. 2. Case 1. Ulceration of the gingiva at the level of the 


right lower canine. 





Fig. 3. Case 1. Extensive interstitial fibrosis of the lungs, 
predominating at the apices, with the typical honeycomb ap- 
pearance. 


Her menstrual periods were irregular. She conceived 
and was delivered of a normal infant in May, 1962. 
Three years later she presented again with painful, ul- 
cerated lesions in the perianal and lower vulvar re- 
gions. Biopsy showed EG. A chest x-ray film showed 
extensive interstitial fibrosis with typical honeycombing 
(Fig. 3). She has since been lost to follow-up. 

Case 2. S. A. J., a 39-year-old multigravida, com- 
plained of polyuria and polydypsia in 1966. Her men- 
strual periods became irregular, with episodes of 
amenorrhea lasting for several months. Extensive stud- 
ies, including endocrinologic and radiologic evalua- 
tions, produced normal findings. The patient was 
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Fig. 4. Case 4. Vagina: ulceration of the surface epithelium. This area is rich in capillaries and 


eosinophils. 


symptomatically treated with Pitressin, with adequate 
control of the polydypsia and polyuria. In 1973, an 
ulcerated lesion that involved the clitoris and the upper 
part of the labia minora was biopsied; it was reported to 
be a “granuloma with histiocytic predominance.” The 
patient underwent an upper partial vulvectomy for a 
1.5-cm, centrally ulcerated lesion. The base of the ul- 
ceration had a cobblestone pattern and a brown-tan 
color. The margins were elevated and irregular, with 
surrounding edema. Six months later, two new papular 
lesions were noticed on the left side of the vulva, an 


ulcerated lesion was present in the middle of the an- 
terior vaginal wall, and a pinkish patch was observed on 
the upper lip of the cervix. Biopsy of these new lesions 
showed the features of EG. The patient was treated 
with cobalt irradiation and received a total dose of 
1,050 R to the vulvar and cervical regions, and a total 
dose of 1,250 R to the pituitary-hypothalamic region. 
At present, there is no recurrence of the genital lesions. 
The patient is still under treatment with Pitressin for 
diabetes insipidus. 

Case 3. Z. N., was a 38-year-old woman, gravida 9, 
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para 9, whose youngest child was 18 months old. She 
noticed a yellowish, foul-smelling vaginal discharge, 
which became more profuse with time, and postcoital 
bleeding of 3 months’ duration. Pelvic examination re- 
vealed slightly elevated, yellowish dark brown, mucosal 


papular lesions covering most of the vagina and the 


upper lip of the cervix. The color of the cervical lesion 
was lighter than that of the vaginal lesion. Biopsy of the 
vaginal and cervical lesions showed the features of an 
EG. A Papanicolaou smear revealed eosinophils. In 
May, 1975, the patient was started on cobalt treatment: 


opposed parallel anteroposterior fields measuring 13 : 


by 10 cm including the entire vaginal and cervical re- 
gions. In June, the patient stated that, suddenly and for 
one week, she had begun experiencing polydypsia, 
polyuria, and nocturia. Therefore, radiotherapy of the 


hypophysothalamic region was given immediately with: 


two opposed parallel temporal fields measuring 7 by 7 
cm. By the end of June, the symptoms had completely 
subsided. Skeletal survey revealed a small bony defect 
in the occipital region, which was irradiated by a single 
tangential 4 by 4 cm field. The cervicovaginal lesions 
received a total dose of 3,000 R in 5 weeks, the 


hypophyseal region a total dose of 2,500 R in 3 weeks, . 


and the occipital lytic lesion a given. dose of 1,500 R in 
10 days. The vaginocervical lesions responded rapidly, 
became softer and lighter in color, and showed marked 
regression at the end of the period of treatment. Two 
months later, the lesions had almost completely disap- 
peared. The vaginal mucosa remained slightly thicker 
in certain areas, with a darker tan coloration. The 


menstrual periods became irregular, with a scanty flow, | 


and ceased completely 18 months later. At present 
there is no evidence of recurrence of the genital le- 
sions, and the patient is free of diabetes insipidus. 
Case 4. A 38-year-old woman, gravida 9, was admit- 
ted with a history of painful lesions over the vulva of 7 
months’ duration. Examination revealed an indurated, 


ulcerated lesion 2 cm in diameter over the clitoris, and ` 


an ulcerated lesion 1.5 cm in diameter over the right 
labium minus. Similar lesions were present on the va- 
gina and cervix. Skeletal series and chest x-ray films 
were negative. The patient did not give any history of 
diabetes insipidus, and the specific gravity of the urine 
was 1,030. She underwent partial vulvectomy, excision 
of the cervical and vaginal lesions, and curettage. Mi- 
croscopic examination revealed ulceration of the lining 
epithelium of the vulva, vagina, and cervix. Many capil- 
laries were present at the site of ulceration (Fig. 4). The 
basement membrane was intact; the stroma was heavily 
infiltrated by histiocytes and eosinophils arranged in 
compact masses. In the vulva, the histiocytes and 
eosinophils were seen in proximity to the nerves and 
the blood vessels, and sheets of eosinophils were 
spreading to the surface. The endometrium was heav- 
ily infiltrated by eosinophils. The lesions healed. Now 6 
years postoperatively, the patient-has not developed 
diabetes insipidus or any other evidence of the disease, 
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but during these 6 years she has had two interruptions 
of pregnancy. ` 


Results 


Four patients developed vulvar lesions and three had 


diabetes insipidus between the ages of 26 and 39 years. 


Their famihes were investigated and none of the rela- 
tives had a similar disease. 

The first patient had a typical history of chronic 
multifocal ZG with periods of spontaneous remission. 
She did not respond to radiotherapy, which was started 
] year afte-'the onset of the disease. 

The genital lesions were controlled by cobalt therapy 
in the second. patient, but irradiation of the pituitary 
gland which was started 8 years after the onset of dia- 
betes insipidus was of no value. 

The dia»etes insipidus and the genital lesions re- 


sponded promptly to radiotherapy in our third patient. 


However, -adiotherapy was started at the onset of the 
disease. x 

The fourth patient did very well by local excision of 
the genital lesions. > 


Comment 

The only noncontroversial description of the disease 
under study is the "X" in histiocytosis X, which refers to 
the unknown etiology and pathogenesis. 

In adul:s, EG usually has,a chronic course. Although 
most often it is multifocal and. progressive, it is occa- 
sionally unifocal and easily controllable (Case 4). The 
different localizations have a variable prognostic sig- 


' nificance. Lesions of bone, skin, and mucous mem- 


branes are usually chronic and their course is unpre- 

dictable. ] l : 
Lesions of the female genitalia may involve the vulva, 

the vagina, the cervix, or the endometrium, and may 


. occur in children or adults,® ° with the age of onset 


ranging trom 1% to 56 years. In adults, lesions of the 
vulva are often ulcerated and sometimes associated 
with a nodular mass which can be yellow-brown in 
color.5^!* Lesions of the vagina and cervix are usually 


- papular and dark brown in color, whereas those of the 


cervix being slightly lighter. Of 23 cases involving the 
female genital tract,® !* !? including our four cases 
there- were diabetes insipidus in 17, bone lesions in 11, 
and lung involvement in six. 

Diabetes insipidus is frequently associated with mu- 
cocutaneous lesions, particularly those of the female 
genital tract.*^'? In contrast to all other manifestations 


‘of EG, diabetes insipidus is not reversible, at least after 


it has been present for a certain time. Hence, the value 
of our Case 3, which patient developed diabetes in- 
sipidus while under treatment for genital lesions, and 
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responded promptly to irradiation of the hypotha- 
lamic- pituitary region. Unfortunately, diabetes in- 
sipidus may be the first manifestation of the disease, 
and the diagnosis of EG may not be made until a few 
months later when the lesions are irreversible. Ac- 
cordingly, radiotherapy of the hypothalamus should be 
considered in all patients who present with diabetes 
insipidus without apparent etiology. 

Panhypopituitarism, although described in histiocy- 
tosis X, is very rare and is the consequence of dural or 
capsular involvement with compression of the anterior 
pituitary gland.™: 1 Diabetes insipidus and deficiency 
of growth hormone are explained by lesions of the sup- 
raoptic nuclei of the hypothalamus, which explain also 
the secondary amenorrhea through a deficient control 
of the cyclic secretion of gonadotropin." Since hypo- 
thalamic involvement is associated with such serious 
complications, prophylactic irradiation of the hypo- 
thalamus should be considered in high-risk patients, 
namely, children with multifocal EG and females with 
lesions of the genital tract. Three of our four patients 
had menstrual irregularities. 


Treatment depends on the extent of the disease. A, 


thorough history should be obtained, and proper phys- 
ical and chest x-ray examinations, skeletal survey, bone 
scan, and hormonal studies relating to hypothalamus- 
pituitary function should be performed in all patients 
with EG of the female genitalia. Staging sorts out the 
solitary bone lesions, for which there is an excellent 
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prognosis, from multifocal disease, which has a less 
favorable prognosis. The treatment armamentarium 
includes radiotherapy, which is quite effective, espe- 
cially for bone and soft-tissue lesions. Low doses in the 
range of 1,000 rads are usually adequate, and even 
lower doses are satisfactory when a growing bone is 
being irradiated. However, recurrences are always 
possible, especially in disseminated disease. 

Although the correlation of response to the dose of 
radiation has not been thoroughly studied, it seems 
that the response is not strictly dependent on the dose. 
One of our patients (Case 3) who had extensive vag- 
inocervical lesions was treated with a total dose of 3,000 
R and remained free of disease 30 months later, 
whereas another patient (Case 2) who had a vulvar le- 
sion had a complete remission after only 1,050 R. 

The role of chemotherapy is not yet defined, since 
few patients have been treated adequately. Partial re- 
missions have been reported with single agents and 
combination regimens. '® The drug combination 
which produces the best results has not yet been found, 
and further clinical trials are needed to achieve this 
goal. 

We believe that radiotherapy remains the best pre- 
ventative, and occasionally curative, tool to be used for 
hypothalamic involvement (Case 3). We also believe 
that the genital lesions should be treated by simple ex- 
cision when EG is limited to the genitalia, and by 
radiotherapy when EG is multifocal. | 





REFERENCES 
l. Green, W. T., and Farber, S.: “Eosinophilic or solitary 
granuloma" of bone (relationship to Hand-Schüller- 


Christian disease), J. Bone Joint Surg. 24:499, 1942. 
2. Lichtenstein, L.: Histiocytosis X. Integration of eosino- 


philic granuloma of bone, “Letterer-Siwe disease" and . 


"Schüller-Christian disease" as related to manifestations 
of a single nosologic entity, Arch. Pathol. Lab. Med. 
56:84, 1953. 

3. Lieberman, P. H., Jones, C. R., Dargeon, H. W., et pals l 
A reappraisal of eosinophilic granuloma of bone, 
Hand-Schüller-Christian syndrome and Letterer-Siwe 
syndrome, Medicine 48:375, 1969. 

4. Avery, M. E., McAfee, J. G., and Guild, H. G.: The course 
and prognosis of reticuloendotheliosis (eosinophilic 
granuloma, Schüller-Christian disease and Letterer-Siwe 
disease). A study of forty cases, Am. J. Med. 22:636, 1957. 

5. Lahey, M. E.: Prognosis in reticuloendotheliosis in chil- 
dren, J. Pediatr. 60:664, 1962. 

6. Lucaya, J.: Histiocytosis X, Am. J. Dis. Child. 121:289, 
1971. 

7. Cline, M. J., and Golde, D. W.: A review and reevaluation 
of the histiocytic disorders, Am. ]. Med. 55:49, 1973. 

8. Borglin, N. E., and Sóderstróm, J.: Eosinophilic granu- 
loma (histiocytosis X) of the vulva, J. Obstet. oos Br. 
Commonw. 73:476, 1966. 

9. McKay, D. G., Street, R. B., Jr., Benirschke, K., and Dun- 


can, C. J.: Eosinophilic granuloma of vulva, Surg. 
Gynecol. Obstet. 96:437, 1953. 

10, Case records of the Massachusetts General Hospital: N. 
Engl. J. Med. 282:862, 1970. 

11. Kierland, R. B., Epstein, J. G., and Weber, W. E.: 

_ Eosinophilic granuloma of skin and mucous membrane— 
Association with diabetes insipidus, Arch. Dermatol. 
75:45, 1957. 

12. Zinkham, W. H.: Multifocal eosinophilic granuloma. 
Natural history, etiology and management, Am. J. Med. 
60:457, 1976. 

13. Braunstein, G. D., and Kohler, P. O.: Pituitary function in 
Hand-Schüller-Christian disease. Evidence for deficient 
growth-hormone release in patients with short stature, N. 
Engl. J. Med. 286:1225, 1972. 

14. Ezrin, C., Chaikoff, R., and Hoffman, H.: Panhypopi- 
tuitarism causec by Hand-Schüller-Christian disease, 
Can. Med. Assoc. J. 89:1290, 1963. 

15. Jones, B., Kung, F., Chevalier, L., et al.: Chemotherapy of 
reticuloendotheliosis. Comparison of methotrexate plus 
prednisone vs. vincristine plus prednisone, Cancer 34: 
1011, 1974. 

16. Starling, K. A., Donaldson, M. H., Haggard, M. E., et al.: 
Therapy of histiocytosis X with vincristine, vinblastine 
and cyclophosphamide. The Southwest Cancer Chemo- 
therapy Study Group, Am. J. Dis. Child. 123:105, 1972. 


CURRENT 
INVESTIGATION 












This section offers prompt first announcement of new observations or discoveries. 
Articles should be limited to 1,500 words and six references. Illustrations or addi- 
tional references require a proportionate reduction in total words. 


B-Endorphin in obstetric analgesia 
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Rapid and prolonged analgesia was obtained in all of 14 obstetric patients who received synthetic 
human 8-endorphin intrathecally at the time of delivery. Normal uterine ccntractions were 
maintained and all women were fully conscious and highly cooperative in the delivery process. No 
depression of respiration rate, cardiovascular or central nervous system was observed in any of the 
patients. Conditions of the infants evaluated by Apgar scoring were excel ent. 8-endorphin must be 
administered intrathecally because it does not cross the blood-brain barrier; for the same reason, 
B-endorphin cannot enter the central nervous system of the fetus as do cpiates or other drugs 
commonly used as anesthetics or analgesics at the time of delivery. (AM. J. OBSTET. GYNECOL. 


137:613, 1980.) 


WE HAVE RECENTLY reported on the profound and 
long-lasting analgesic effect of the synthetic replicate of 
the normally occurring endogenous opioid peptide, 
B-endorphin, when administered intrathecally in all of 
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14 patients with the intractable pain syndrome that ac- 
companies disseminated cancer.' These findings sug- 
gested the possible use of the synthetic peptide as an 
obsietric analgesic agent that could not enter the cen- 
tral nervous system of the fetus; indeed we have long 
reported that 8-endorphin does not cross the blood- 
brain barrier. This preliminary communication re- 
ports our results in 14 cases. 


Reprint requests: Dr. Tsutomu Oyama, Department of 
Anesthesiology, Hirosaki University School of Medicine, 
Hircsaki, Aomori-ken, Japan. 
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Table I. Summary of clinical data in 14 obstetric patients who received one intrathecal injection of fj-endorphin 
















Cervical Onset of | Injection- Neonate Apgar score 
dilatation | analgesia delivery birth weight 
Case No. Weight (kg) Age (yr) Parity (cm) time (min) | (gm) and sex 2 min 
] 64 23 M 4 213 3,500, M 10 10 
2 57 23 E 4 ; 88 3,200, M 10 10 
3 66 32 M 5 l. 38 3,200, F 10 10 
4 56 27 M 4 d) 225 3,100, F 9 10 
5 55 24 P 8 2.1 24 3,460, F 10 10 
6 58 27 P 4 4.0 50 2,500, F 9 10 
7 63 25 P 8 1.5 164 3,710, M 8 10 
8 62 18 P 10 3.0 87 3,300, F 8 10 
9 60 31 M 10 4.0 -40 3,460, M 10 10 
10 64 24 P 9 3.5 23 3,170, F 10 10 
Hi 67 , 32 M 4 2.3 260 3,510, F 8 10 
12 71 30 M 5 6.0 89 3,330, M 10 10 
13 49 26 P 8 4.5 19 2,400, F 9 10 
14 58: 23 M 9 9.0 123 3,130, M 10 10 
Mean + SE 60.741.5 26.1 + 1.0 63406 35+05 103421 3,212+94 94+ 0.22 





M: Multiparous; P: primiparous; BP: blood pressure; PR: pulse rate; ECG: electrocardiogram. 
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Fig. 1. Recordings of fetal heart rate (FHR) and uterine contractions (UC) in one case, before and 
after intrathecal injection of B-endorphin. 


Material and methods | of seven primiparas and seven multiparas with un- 

Fourteen pauents ranging in age from 18.to 82 years complicated pregnancies who were scheduled for: 
with-expected normal delivery were selected as the sub- vaginal delivery, either spontaneous or induced (see 
jects for this study. Their mean body weight was Table I). 


60.7 + 1.5 kg, range from 49 to 71 kg. They consisted The protocol was explained to each patient and in- 
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Duration of Maternal Use of Maternal 
analgesia bleeding uterotonic BP, PR, ECG, 
agent respiration 





12 100 T Stable 
15 120 + Stable 
12 90 + Stable 
14 150 + Stable 
15 30 — Stable 
24 50 + Stable 
27 100 _ Stable 
15.5 250 + : Stable 
24 500 — Stable 
32 250 -— Stable 
19 30 = Stable 
16 100 + Stable 
22 140 4 Stable - 
15 80 ~ Stable 
18.8 + 1.6 149 + 31 


formed consent was obtained. Uterine contractions and 
fetal heart rates were monitored externally by means of 
the Fukuda TOD-200 delivery monitoring system. In 
addition maternal blood pressure, heart rate, and elec- 
trocardiogram were monitored. Infants were evaluated 
by Apgar scoring 1 and 5 minutes after delivery; umbil- 
ical vein blood gases were analyzed with an ABL-II gas 
analyzer. 

Synthetic B-endorphin, 1 mg, diluted with 1 ml of 
physiologic saline was injected intrathecally at the third 
or fourth lumbar interspace with a 22 or 23 gauge 
needle at the rate of 0.2 ml/sec. 

The 8-endorphin used here was synthesized by one 
of us (N. L.) and prepared to high purity according to 
published procedures?; the amino acid sequence corre- 
sponds to that of the human f--lipotropin 61-91. Solu- 
tions for clinical administration were sterilized by milli- 
pore filtration. | 

B-endorphin was injected preferably at the time 
when cervical dilatation was 9.5 to 5.0 cm, although this 
was not always possible due to the progress of labor 
(Table I). 


Results 


The resu:ts obtained in these 14 patients are shown 
in Table I. The average cervical dilatation at the time of 
injection was 6.8 + 0.6 cm (range from 4 cm to 10 cm). 


The time from injection to delivery was 103 + 21. 


minutes, ranging from 19 to 260 minutes (Table I). 
Labor pains in all patients disappeared completely 
within 3.5 + 0.5 minutes after the injection of f- 
endorphin, although a feeling of pressure over the 
lower abdomen and of resistance over the rectovaginal 
region at the time of the uterine contractions remained 
unchanged. There was no depression of uterine con- 
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tractions or slowing of the fetal heart rate due to the 
administration of B-endorphin (Fig. 1) All Apgar 


— scores were cver 8 at 1 minute and 10 at 5 minutes after 


delivery in a.l infants (Table I). 

Bleeding curing delivery and in the postdelivery pe- 
riod was considered as-unusually light with an average 
of 142.0 + 31.8 ml, ranging from 30 to 500 ml. In this 
last case the 500 ml blood loss was attributed to a previ- 
ous cesarean section which was possibly the cause of 
placental adhesion, resulting in delay of placental de- 
livery. Uterine contraction after delivery was excellent 
in all patients. All women reported complete absence of 
perineal discomfort after completion of labor for as 
long as 12 to 32 hours (Table I). 

Analyses 5f umbilical vein blood gases immediately 
after delivery showed normal levels of Po, PCO», pH, 
and base excess (Table II). 

During tke period of pain relief, perception of veni- 
puncture and light touch remained intact and volun- 
tary moverrent of the extremities was normal with no 
evidence o? muscle rigidity or anything resembling 
catatonia. No hypothermia was observed. All women 
were alert although three patients were slightly drowsy 
for 30 minutes to 1 hour after the injection of 
B-endorphin. Nausea and vomiting were noted in four 
patients and headache in 10 patients; this is most likely 
related to the size of the lumbar puncture needle and 
the subsequent possible leakage of cerebrospinal fluid; 
with the use of finer 24 gauge needles in the last four 
cases no headache was reported. 


Comment 


because of its relatively large size (3,300 daltons), 
B-endorphin does not penetrate the blood-brain bar- 
rier. This explains the failure of intravenous adminis- 
tration of even very large doses of the peptide (up to 25 
mg) in humans reproducibly to induce analgesia.* In 
contrast, mtraventricular (third ventricle)? or intra- 
thecal (lumbar puncture)! administration in humans 
has regularly been followed by profound and long- 
lasting anzlgesia. The advantages of B-endorphin as an 
obstetric analgesic agent are to be found in the fact that 
B-endorphin is a normally occurring secretion of the 
pituitary gland; its degradation products are simple 


amino acids. Because it does not pass through the 


blood-bra.n barrier, it cannot penetrate to the central 
nervous system of the fetus, in contradistinction with 
all other drugs presently used in obstetric analgesia or 
anesthesie. The disadvantage of the use of f-en- 


 dorphin ts the necessity of intrathecal administration 


and the possible side effects inherent in that proce- 
dure. Th? headaches reported here were seen in our 
early cases before smaller size puncture needles were 
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Table II. Umbilical blood gas analyses in nine of 14 infants delivered under 8-endorphin analgesia 


Blood gas analysis of umbilical vein 


1 7.252 44.5 40.9 —8.0 
9 7.955 51.0 37.0 —6.0 
3 7.240 45.9 25.6 —8.8 
5 7.949 47.7 29.9 ~7.8 
E 7.944 53.3 25.7 —5.5 
9 7.346 35.1 31.7 -5.8 

10 7.386 36.1 38.0 | -80 

11 7.387 35.6 24.8 -3.0 

12 7.224 51.1 25.8 -7.2 


Mean + SE 7.286 + 0.02 44.4 + 2.4 . . 80.3: 2.8 —6.12 + 0.69 


BE: Base excess. 


used. To avoid or minimize occurrence of headaches, 
the use of fine-gauge puncture needles will certainly be 
a requirement in obstetric patients, especially in view of 
the frequent episodes of elevation of cerebrospinal 
fluid pressure during delivery—no nausea or headache 


was noted in another series of nonobstetric patients.’ 
The optimal dose of intrathecal B-endorphin for 
obstetric analgesia remains to be established and may 
well be lower than that used in these initial obser- 
vations. 
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Xiphopagus conjoined twins: A 30C-year review of 
the obstetric, morphopathologic, neonatal, and 


surgical parameters 
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Obstetric, morphopathologic, neonatal, and surgical features of 36 reported cases of xiphopagus 
conjoined twins were correlated and reveal: (1) a 6% incidence of prenatal diagnosis; (2) a 36% rate 
of dystocia; (3) a 19% incidence of stillbirths; (4) variation in the extent of fusion; (5) a high rate of 
occurrence of concurrent congenital malformations, not limited to a conjoined area, especially of the 
heart (25%)* and gastrointestinal tract (3396)*; (6) the importance of diagnostic tests to elucidate 
conjoined or abnormal structures because of the high rate of concurrent malformations; (7) 
opisthotonos as the body alignment position of choice; (B) a 69% female sex bias; (9) surgical 
separation usually in the first year of life; and (10) a 53% survival rate.t Tais paper correlates the 
world literature for xiphopagus conjoined twins for the past 300 years. (AM. J. OBsTET. GYNECOL. 


137:617, 1980.) 


CONJOINED TWINS, known to the layman as Siamese 
twins, have been a curiosity since man. has pondered 
the etiology of fetal malformations. Conjoined Twins, 
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published ir 1967, by The National Foundation- 
March of Dimes, reviewed the many types of conjoined 
twins, with special emphasis on the thoracopagus vari- 
ety. To date, there has been no extensive, correlating 
study published for xiphopagus conjoined twins, al- 
though there have been 35 case reports of xiphop- 
agus conjoined twins with and without surgical inter- 
vention.!79? 

The most famous of the xiphopagus conjoined twins 
are Eng and Chang Bunker, the original Siamese twins 
who lived unseparated for 63 years. They were born in 
1811 in Siam (now Thailand) and were exhibited 
worldwide by P. T. Barnum in the middle 1800s. At 
age 3] they married two sisters who bore 21 children.” 

Our interest in conjoined twins began on March 8, 
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Table I. Obstetric aspects of xiphopagus conjoined twins 












Mode of 


Case 
Ne. 






Source 











1 1689 Konig? Vaginal NR* Cephalic NR* Live-born  Live-born 
2 1860 Bohm? Vaginal +f Breech Breech Live-born Live-born 
3 1881 Biaudet and Bugnion’ NR NR NR NR Live-born Live-born 
4 1902 Doyen*® NR NR NR NR Live-born Live-born 
5 1936 Holm? | Vaginal T1 Cephalic Breech Live-born — Live-born 
6 1936 McLaren?^* Vaginal i Cephalic Breech Live-born  Live-born 
7 1936 Baudouin® Vaginal + Cephalic ‘Transverse Stillborn Stillborn 
8 1941 Guttmacher’; Luckhardt? Vaginal = Cephalic Breech Live-born Live-born 
9 1948 Furtado’ NR NR NR NR Live-born — Live-born 
10 1951 Rawlings and Warwick" Vaginal T Cephalic Transverse Sullborn Stillborn 
11 1953 Reitman et al.” Vaginal + Cephalic Breech ` Live-born Live-born 
12 1954 Aird’? Vaginal ai Cephalic Breech Live-born  Live-born 
13 1956 Holgate and Ikpene™ Vaginal - Cephalic Breech Live-born  Live-born 
14 1957  Wijthoff et al." Vaginal + Cephalic Breech Live-born — Live-born 
15 1957. Wilson and Storer’? Vaginal NR NR NR _ Live-born — Live-born 
16 1957 Roddie?’ Vaginal + Breech Breech Stillborn — Live-born 
17 1957 Dragstedt™ NR NR NR NR Live-born  Live-born 
I8 1958 Sem"; Bankole et al. NR NR NR NR Live-born  Live-born 
19 1959 Allen et al.” C/S$ + NR NR Live-born  Live-born 
20 1959 Oberniedermayr?! C/S NR NR . NR Live-born  Live-born 
21 1962 Bland and Hammar”? C/S + Breech Breech Stillborn Live-born 
22 1964 Cywes and Block? Vaginal + Cephalic Breech Live-born Stillborn 
23 1967 Melin” Vaginal + Cephalic Live-born  Live-born 
24 1967 Michaels” C/S + Cephalic Breech Stillborn Stillborn 
25 1967 Guttmacher’ Vaginal NR NR NR Live-born Live-born 
26 1967 Cywes and Louw”? Vaginal + Cephalic Cephalic Live-born Live-born 
27 1968 Gans et.al.” C/S s Breech Breech Live-born  Live-born 
28 1968  Carrai and Pampaloni? Vaginal B NR NR Live-born  Live-born 
29 1969 Oberniedermayr et al.” NR ox NR NR Live-born  Live-born 
30 1969 Joseph and Prusty?? Vaginal = Cephalic. Cephalic Live-born — Live-born 
31 1970 Tandan et al.?'; Ghai et al.*; | Upadhyaya® Vaginal = Cephalic Cephalic Live-born  Live-born 
39 1970 De Angelis et al. Vaginal NR NR NR Live-born — Live-born 
38 1974 Joshi” C/S * NR NR Stüllborn X Stillborn 
34 1975  Kling et al.* C/S NR NR NR Live-born  Live-born 
35 1976 Kitamura et al.” — —— - Vaginal — Cephalic Breech Live-born — Live-born 
36 1978 Harper et al. (this report). C/S = Breech Breech Live-born  Live-born 


*NR = Not recorded. 
{+ = Present. 

t— = Absent. 

§C/S = Cesarean section. 


1977, when premature xiphopagus conjoined twins, 
who were small for gestational age, with a combined 
birth weight of 1,690 gm, delivered by cesarean section, 
were transferred to North Shore University Hospital. 
In view of the paucity of physical and physiologic data 
on xiphopagus conjoined twins in the literature, we 
undertook a detailed investigation and correlated 35 
previously reported xiphopagus conjoined twin sets 


with our present case. This paper summarizes these 


findings for future reference: 


Frequency of conjoined twins (all types) 

The incidence of conjoined twinning is difficult to 
determine, as the anomaly is a rare event. On Long 
Island, New York, two sets of conjoined twins were 
recorded iri a 34-year time period for an approximate 


— of one set per 52,000 births. This finding is 
similar to the frequency reported by Potter and Craig,” 
Robertson,” and Scammon.* 


Etiology and embryology of conjoined twins (all 

types) 

The etiology of twinning in man remains obscure. It 
is believed that the factors causing monoamnionic 
monozygotic twins can also cause conjoined twins.” 
Using Fundulus and trout eggs, Stockard" produced 
hypoxia, hypothermia, and other environmental in- 
sults to produce monozygotic twins and many different 
types of fish monsters, both single and conjoined. In 


explaining the formation of conjoined twins, it has 


been proposed that development has to be stopped or 
retarded at a critical period of susceptibility, thereby 
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` 


inducing abnormal budding or fission of the embryonic 


disc. Another explanation to account for the incom- ` 


pletely divided embryonic disc is the initiation of two or 
more areas of axial growth. The critical period of sus- 


ceptibility is soon after.the formation of the rudimen- — 


tary amniotic sac in the blastula stage.** ** 45 


Classification of conjoined twins 


There are many types of conjoined twins. Conjoined | 
twins belonging to the category of Duplicatas incompleta 


include the parasitic forms with unequal duplication. - 


Conjoined twins with almost equal duplication belong 


to the category.of Duplicatas completa. A classification of © 


the different types of conjoined twins with equal dupli- 
cation, compiled by Guttmacher,’ is presented heres 

Composite of diploterata or double conjunction. 

Terata catadidymus. A double conjunction that is 
either single in the lower portion of the body and dou- 
ble above or a pair of twins joined by some lower por-. 
_ tion of the body. 

Diprosopus. 'Two faces with one head and one body. 
Dicephalus. Two distinct heads, usually with sepa- 
rate necks and one body. - 

Ischiobagus. Joined by the inferior margins of the 
coccyx and sacrum, the two completely separate 
spinal columns lying in the same axis. 

Pygopagus. Joined by the lateral and posterior sur- 
faces of the coccyx and sacrum which are single, 
the rest of the two bodies being normally dupli- 
cated. These conjoined twins are = placed almost 
back to back. : - 

Terata anadidyma. A double conjunction that is single | 
in the upper portion of its body and double below or a 
pair of twins joined by some upper portion of the body. 

Dipygus. A single head, thorax and abdomen with 
two pelves, or two sets of external reproductive; 
organs, or four legs. Either one, two, or all three of 
these anomalous conditions may be present. 
Syncebhalus. Fetuses joined by the face. The faces 
are turned laterally and are made up of the right 
side of one face and the left of the other. The twins 


“may be separate except for this, or further joined . 


by the thorax, but they are separate from the um- 
bilicus down. - 
Craniopagus. The twins are joined at some 
homologous portion of their cranial vaults, being 
separate at all other points. 


Terata anacatadidyma. Twins joined by the midportion 


of the body, being separate and double abọve and 
below the region possessed in common. 
Thoracopagus. Part of the thoracic wall is common 
to both twins: this form is often associated with 


abnormalities of the chest organs and upper ab- . 


dominal viscera. ' 


*From Guttmacher, À. F.: Biographical notes on some fam- 
ous conjoined twins, Birth Defects 3:10, 1967. 


` 


‘other 
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Fig. 1. Newborn xiphopagus conjoined twins upon admission 
to North Shore University Hospital. 


[XipFopagus] Omphalopagus. Twins united from the 
 umLilicus to the xiphoid cartilage. 

Rackipagus. Twins united by the vertebral column. 

at any point above the sacrum. 


Xiphopagus conjoined twins 
` -Our attention was focused on xiphopagus conjoined 
twins. Tuis type of conjoined twinning has been re- 
corded:.n the medical world literature since 1789. 
Howeve-, obstetric, morphopathologic, neonatal, and 
surgical’ aspects of xiphopagus conjoined twins have 


, not been compiled independent of other types of con- 
. joined twins. Since there are different areas of union, 


different pathophysiologic data would be expected in 
comparzon to other varieties of conjoined twins. Re- 
view of the literature failed to disclose a detailed corre- 
Jation fcr xiphopagus conjoined twins independent of 
varieties; therefore, we undertook this com- 
pilation’ | 

Obstetric aspects (Table i, The obstetric aspects 
noted in the review of the world literature and the 
present case reveal the following information. 

‘Maternal polyhydramnios, Maternal polyhydramnios 
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Table II. Morphopathologic aspects of xiphcpagus conjoined twins 


Case No. Conjoined structures Opisthotonos 


l Skin only NR* 
2 Sternal cartilage eT 
3 — Liver NR 
4 Liver NR 
5 Liver P 
6 Sternal cartilage, liver NR 
7 Liver P 
8 Sternal cartilage, liver NR 
9 NR* j NR 
10 Sternal cartilage, liver — 
H Sternal cartilage P(?) 
12 Sternal cartilage, liver 
I3 Sternal cartilage, liver NR 
14 Liver NR 
15 Sternal cartilage, liver NR 
16 Liver P 
17 Sternal cartilage, liver NR 
18 Sternal cartilage, liver NR 
19 | Liver — 
20 Sternal cartilage, P, T$ 
liver, diaphragm 
21 Sternal cartilage — 


*NR = Not recorded. 

t~ = Absent. 

iP = Present in photograph. 
§T = Reported in article. 


was reported four times (11%) in this series of 36 
xiphopagus conjoined twin cases (Case Nos. 7, 14, 16, 
and 23). In the 27 separated sets, only Wijtnoff and 
associates? noted “abnormally marked distension of 
the uterus.” In the unseparated sets, three cases of 
polyhydramnios were reported, all associated with om- 
phaloceles. The incidence of polyhydramnios is 0.1% 
to 3.2% in all pregnancies,“ 10% in normal twin preg- 
nancies,” and 75% in thoracopagus conjoined twin 
pregnancies." The incidence of polyhydramnios in 
mothers of xiphopagus conjoined twins must therefore 
be considered to be similar to the incidence in preg- 
nancy of normal twins, approximately 10%, and con- 
siderably lower than with thoracopagus conjoined 
twins. 

` Presentation. The presentation of both fetuses was re- 
corded in 20 case reports. In 10 sets a cephalic-breech 
presentation occurred, making that the most common 
presentation. Other presentations included double 
_ breech (five sets), double cephalic (three sets), and 
cephalic-transverse (two sets). 

Prenatal diagnosis. Prenatal diagnosis was accom- 
plished only twice (6%) in 36 sets of xiphopazus con- 
joined twins (Case Nos. 11 and 23). Prenatal diagnosis 
of xiphopagus conjoined twins, in contrast to thora- 
copagus conjoined twins, can rarely be accomplished 
because the degree of sternal fusion is not extensive 


Congenital anomalies 


Both Omphalocele 

NR 

NR ; 

Both Omphalocele d 
Twin B: Tetralogy of Fallot or atrial septal defect 
Twin A: Dextrorotation of the heart 
Twin B: Adrenal hypoplasia 

Twin B: Dextrorotation of the heart 
Both: Umbilical hernia 

None 

Both: Ventral hernia 

Both: Omphalocele 

NR 


_and the absence of sternal ossification permits rotation 


and positional change.! Indeed, the cephalic-breech 
presentation was the most common presentation. The 
radiologic criteria (twins facing each other, with heads 
at same level and plane, etc.) of Gray and associates? 
for the prenatal diagnosis of thoracopagus conjoined 
twins can rarely be applied to xiphopagus conjoined 
twins. Melin's technique of fluoroscopy and amnios- 
copy (which demonstrated a single amniotic sac and 
common organs) and the presence of opisthotonos of 
both twins in utero" have proved useful as predeliverv 
diagnostic aids. In addition, sonography may prove 
valuable in prenatal diagnosis. 

Delivery. Vaginal delivery was the most- prevalent 
mode of parturition for xiphopagus conjoined twins, 
cesarean section being reported only eight times in 36 
sets. Vaginal delivery is possible because the pliability 
of the bridge allows for the delivery of the infants in 
series.*5 

Süllbirths and dystocia. There were four sets in which 
both twins were stillborn and three sets in which only 
one twin was stillborn, for a combined stillbirth rate o£ 
1996. Dystocia was also recorded in all seven of these 
sets. Dystocia also occurred in six additional sets, for a 
combined dystocia rate of 36%. 

Parity, gravidity, and incidence of sibling twinning. The 
maternal parity, gravidity, and incidence of sibling 
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Conjoined structures |. Opisthotonos 
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Congenital anomalies 





22 Sternal cartilage, T 
liver, Intestines 


Twin A: Absent colon 
Twin B: Patent ductus arteriosus, imperforate anus, absent bladder, liver 
eviserated 


Both: Common distal ileum, omphalocele, dislocated hips, cloaca, absent ani 


‘Twin B: Atrial septal defect, ventral septal defect, tricuspid stenosis, aortic 


Both: Omphalocele, absent gallbladder, atretic small bowel, lordosis 


Both: Omphalocele, absent gallbladder 


Twin A: Short colon 


Twin B: Absent colon 


Both: Omphalocele, bifid uteri, equinovarus, vesicovaginal malformation 
Twin A: Ectopic anus, abnormal pulmonary vein and right atrium 


Twin ?: Large gallbladder 


Twin ?: Rudimentary gallbladder 
Both: Omphalocele, perforated ileum, fused scrota, imperforate anus, cloaca 


Twin A: Pulmonic systolic murmur 

Both: Dextrorotation of tke heart 

‘Twin ?: Dextrorotation of the heart 

Twin ?: Tetralogy of Fallot, Meckel's diverticulum 
Both: Omphalocele, ventral hernia 


Twin A: Hip dysplasia, Meckel’s diverticulum 
Twin B: Atrial septal defect, ventral septal defect, pulmonary hypertension 


Both: Omphalocele, malrotation 


23 Liver, intestines T 
arch 
94 Liver | NR 
25 Liver NR NR 
26 Sternal cartilage, NR None 
liver, diaphragm 
277 Intestines, bladder — 
28 Sternal cartilage, NR 
liver, diaphragm 
29 Sternal cartilage, P None 
liver, diaphragm 
30 Liver, intestines NR 
31 | Sternal cartilage, P, T 
liver, diaphragm 
32 Sternal cartilage, liver — 
33 Skin only NR None 
34 Liver, sternal cartilage — 
35 Liver 
36 Sternal cartilage, PT None 


liver, diaphragm 


twinning or other children with congenital malforma- 
tions did not follow a discernible pattern. 
Morphopathologic aspects of the conjoined struc- 


tures (Table IT). The extent of conjoined structures in . 


these 36 sets of xiphopagus conjoined twins varies con- 
siderably from set to set, some infants exhibiting mul- 
tiple conjoined areas, others only a skin bridge: 81% 
were reported to have conjoined livers; 56%, conjoined 
sternal cartilage; 17%, conjoined diaphragms;.3%, con- 
joined genitourinary systems; and 6%, solely conjoined 
skin. Conjoined central nervous systems were not re- 
corded throughout the literature in this type of con- 


joined twinning. When compared with thoracopagus | 


conjoined twins,? xiphopagus conjoined twins exhibit a 
lesser degree of conjoined structures. 

Congenital malformations. Review of the data indicates 
that the altered morphogenesis of xiphopagus con- 
joined twins is not limited to the conjoined bridge. Mal- 
formations occur frequently in the gastrointestinal and 
cardiovascular systems. In 33% of the sets at least one 
twin exhibited gastrointestinal anomalies, usually om- 
phalocele, common distal ileum, or Meckel's diver- 
ticulum. In 25% of the sets, at least one infant exhibited 
congenital heart disease, frequently dextrocardia or te- 


? 


tralogy of Fallot. Less common anomalies included a 
common cloaca, adrenal hypoplasia, and congenital hip 
dislocation. Since the incidence of congenital heart 
malformations is considerably less than that reported 
for thoraccpagus conjoined twins,? the expected out- 
come can be more hopeful than with the thoracopagus 
variety. | 

Obisthotor.ic position. Twelve cases of hyperextension : 
of the neck with or without lordosis by photograph or 
in the text have been reported. Opisthotonos occurs in 
utero and is often maintained after delivery. There is 
no explanazion known to the authors for this in utero 
and postnatal position of choice. 

Neonatal aspects (Table III). A diversity of neonatal 
complications related to gestational age and the con- 
joined state have been reported to affect the neonatal 
course. 

Female sex bias. Multiple authors report a high inci- 
dence of female infants in all conjoined twinning 
types.*’ In this 36-set xiphopagus conjoined twin series, 
69% were female, again demonstrating the female sex 
bias. No explanation is known. 

Gestationa: age. Sixteen of 36 case reports recorded 
gestational age. The average gestational age was 37 
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Table III. Neonatal aspects of xiphopagus conjoined twins 


Gestational Combined birth 
Case No. Sex age (weeks) | weight (grams) 


Neonatal condition or complications 


I Female NR* NR* MR* 
2 Female 37-38 NR MR 
3 NR* NR NR MR 
4 Female NR NR MR 
5 Female NR NR MR 
6 Female 36 NR th: Anemia 
7 Female 40 NR Foth: Stillborn 
8 Male NR NR MR 
9 Female NR NR MR 
10 Male 40 4,800 Eoth: Laceration of connecting bridge 
11 Female 35-36 NR Eoth: Laceration of connecting bridge 
12 Female NR 3,500 Eoth: Lordosis 
13 Male NR 3,630 ‘Ewin A: Febrile, hyperbilirubinemia, asphyxia 
Twin B: Febrile ' 
14 Female NR 6,500 rR. 
15 Female NR 4,590 FR 
16 Female 32 2,100 "win B: Died shortly after birth 
17 Female NR NR rR 
18 ` NR NR NR rR 
19 Male 40 6,900 Eoth: Hyperbilirubinemia 
20 Female 40 5:250 F oth: Hyperbilirubinemia, bowel infections, inflammation of nasal mucosa 
2l Male NR 3,500 “win B: Died at age 1% days 
22 Female 40 5,273 OR 
23 Male 35 4,100 I oth: Died shortly after birth 
24 Female 37 2,200 Loth: Stillborn 
25 Female NR NR Loth: Died at age 8 days 
26 Female NR 3,402 oth: Hyperbilirubinemia requiring exchange transfusion 
27 Female 35-36 5,958 aoth: Resuscitation required at birth 
28 Male NR 4,950 Twin A: Cyanosis, cardiac arrest’ 
29 Female 36 8,500 AR : 
30 Male NR NR 3oth: Died at age 2 days 
31 Female 40 4,750 3oth: Renal vein thrombosis, seizures, aspiration, Pseudomonas infection, 
cardiac arrest, diarrhea 
32 Female NR 3,850 3oth: Cyanosis, respiratory arrest, apnea, bradycardia 
33 Male NR 5,600 3oth: Sullborn 
34 Female NR 4,706 IR 
35 Female 37 5,350 30th: Temporarily reduced urinary output 
36 Female 33-34 1,690 3oth: Hyperbilirubinemia, respiratory distress, apnea, bradycardia, hypo- 


calcemia, anemia, temporarily reduced urinary output 


*NR = Not recorded. 


weeks, similar to the average gestational age for twins 
in general. The range was 32 to 40 weeks. 

Combined birth weight. Although it was imposs ble to 
determine individual weight, 22 cases reportec com- 
bined birth weight. Average combined birth weight was 
4,340 gm. The range was 1,690 to 6,900 grn. 

Neonatal complications. Among the most common 
neonatal complications recorded were hyperHlirub- 


inemia, asphyxia, apnea, bradycardia, respiratcry dis- ` 


tress, anemia, and reduced urinary output, also - xperi- 
enced by the conjoined twins of North Shore. Their 
case report is indicative of the common neocnatz. prob- 
lems noted in xiphopagus conjoined twins. 


Case report: The North Shore xiphopagus con- 
joined twins. On March 8, 1977, female xiplpagus 
conjoined twins of 32 to 34 weeks’ gestation wer» deliv- 


ered at Nassau Hospital by cesarean section to a 23- 
year-old woman, gravida 2, para 1-0-0-1, with O-posi- 
tive blood and negative serologic testing (Fig. 1). Apgar 
scores were | and 6 for Twin A and 3 and 5 for Twin B. 
Twin B required intubation for adequate resuscitation. 
The mother's pregnancy was complicated by hyper- 
tensive disease of pregnancy (blood pressure 160/100, 
edema, and proteinuria), which was the indication for 
cesarean section. 

Four hours after birth the twins were transferred to 
North Shore University Hospital. Examination re- 
vealed: (1) two normal-appearing infants joined by a 
bridge from the lower segment of the xiphoid process 
to the umbilicus; (2) a single umbilicus containing four 
arteries and two veins; (3) the lower segment of the 
bridge transilluminated light; (4) two distinct heart- 
beats and femoral pulses; (5) separate voiding and de- 
fecation; (6) blood sugar of both infants above 20 
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Fig. 2. Indirect bilirubin curves of the conjoined twins, A and B, of North Shore and normal bilirubin 
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Fig. 3. Top: Head circumference growth curve of the con- 
joined twins of North Shore compared to normal head cir- 
cumference of Negro premature infants.*! Bottom: Postnatal 
growth curves of the conjoined twins of North Shore and grid 
for recording premature infants.*? 
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Fig. 4. Hematocrit curve of the conjoined twins of North 
Shore and normal hematocrit curve.” 


_mg/100 ml; and (7) hematocrit for both infants of 56%. 


The infants were positioned on their sides. Any 
placement in a supine-prone position precipitated re- 
spiratory embarrassment of the lower twin. Within 24 
hours umbi. ical erythema was noted. Cultures were ob- 
tained and :he infants were started on ampicillin and 
gentamicin. The umbilical culture revealed Staphylococ- 
cus aureus and Pseudomonas. The indirect bilirubin rose 
to 10 mg/1C0 m] by 48 hours after birth with a direct 
bilirubin level of 0.2 mg/100 ml, necessitating pho- 
totherapy. The infants hàd separate activity and sleep 
cycles. Eleva:ed indirect bilirubin levels did not subside 
and it was noted that the bilirubin curves of both twins 
were almost superimposable (Fig. 2). On March 9, 
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Fig. 5. X-ray film of the conjoined twins of North Shore. Note opisthotonic position. 


t 


1977, methylene blue dye was instilled into the naso- 


gastric tube of Twin A. Two hours after instillation, 
Twin A voided blue-dyed urine. Twin B voided blue- 
dyed urine 12 hours later. An oral glucose tolerance 
test administered to Twin B showed a normal rise in 
blood sugar for Twin B without a concurrent rise in 
blood sugar for Twin A. A second test was adminis- 
tered to Twin A. Again a rise of glucose was seen only 
in the infant receiving the glucose. This test ruled out 
the possibility of a parasitic relationship. However, 


even though thére was no short-term equilibration, . 


long-term equilibration did occur across the bridge, 
even in the absence of major vessel connections. Long- 
term equilibration was evidenced by the superimposi- 
' tion of the bilirubin curves (Fig. 2) and by the fact that 
after 12 hours the urine of Twin B was dyed by the 
methylene blue administered to Twin A. ` 


. Between March 16 and April 9, 19775 periods of | 


bradycardia : and apnea were experienced nonsimul- 


taneously by both twins. Electrocardiogram revealed : 
separate, normal ORS patterns. Quantities Of urine - 


varied; at times Twin A excreted more urine than Twin 
B and vice versa. Head circumference and weight gain 
followed standard premature curves (Fig. 3).99 5! The 
hematocrit values through the first 3 months of life 


followed: the usual pattern (Fig. 4). At 3 months of - 


age, an analysis of the major systems of the twins was 


undertaken. Intravenous pyelography and .cystog- 


raphy of Twin A revealed a normal, separate urine- 
collecting system. In addition, the’ collecting system of 
Twin B was visualized 2 minutes after the injection of 
Twin A. Barium swallow, with upper gastrointestinal 
tests, revealed the gastrointestinal tract: of Twin A to 
herniate into the abdominal cavity of Twin B. The 


same was noted for Twin B, with the gastrointestinal 
tract of Twin B herniating into the abdominal cavity of 


‘Twin A. No anatomic abnormalities, other than those 
"of abnormal placement, were noted. A sequential tech- 


netium sulfur colloid liver scan of Twin A demon- 
strated normal colloid extraction in both liver and: 
spleen with no hepatic uptake by Twin B. Configura- 
tion of the liver of Twin A was normal. A subsequent 
injection into Twin B revealed prompt colloid uptake 
but the configuration of the liver of Twin B was un- 
usual. Hepatic tissue was demonstrated within the con- 
necting. bridge. The infants had normal stools. 
Throughout their hospital stay the twins were noted 
not to assume an en face position to each other. Opis- 
thotonos was the position of choice assumed by the 
twins (Fig. 5). Ophthalmologic examination was nor- 
mal. Overall muscle development progressed only min- 
imally. Operation was delayed until September, 1977, 
when the risk of respiratory embarrassment was mini- 
mal. The twins were surgically separated on September 
27, 1977. Combined birth weight at operation was 
8,000 gm. Following operation Twin B developed'a left 
pneumothorax with collapse of the left lung, corrected 
by needle aspiration. ‘Twin A developed distention and © 
bilious vomiting 3 days after operation. Roentgeno- 
grams showed multiple loops of distended bowel asso- 
ciated with air fluid levels. Within 24 hours there was 
an increase in small bowel obstruction. Exploratory 
laparotomy of Twin A on October 1, 1977, revealed a 
volvulus of the terminal ileum, which was corrected. 
Cortisol levels of both twins were normal before and — 
after operation. Both twins were discharged on Octo- . 
ber 11, 1977, in good condition. | 

Surgical aspects (Table IV). Separation has been at- 
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Table IV. Surgical aspects of xiphopagus conjoined twins 


Case No. | Age at separation Preoperative diagnostic tests 


NR* 


l 


Oto o0 NO 


13 
14 


15 


16 
17 


18 
19 


Infancy 


I mmediately 
after birth 

3 months 

12 years 

7 weeks 


6 months 

Not attempted 
Not attempted 
7 years 

Not attempted 
Soon after birth 


4 months 


Immediately 
after birth 
7 months 


515 weeks 


Not attempted 


22 months 


13 years 
27 days 


*NR = Not recorded. 


Chloroform 


NR 
Oxygen only - 
N2O, Oz 


Chloroform and 
ether 

Premedication: 
atropine sulfate, 
pentothal; inhala- 
tion: N,O, O, Tri- 
lene, ether 


Procaine, ether 


Ethylene, ether 


NR 
Cyclopropane, O;, 
and ether 


NR* 


NR 


NR 

NR 

X-ray films 

Fluoroscopy with barium—separate 
but herniating intestinal loops 


NR 


NR 


Electrocardiogram normal 

X-ray films 

Barium swallow—separate gastro- 
intestinal tracts 

Electrocardiogram— separate hearts 

Cholecystography— separate gall- 
bladders 

Pyelography— separate kidneys and 
bladders 

Cross-circulation studies —mixed liver 
circulation 

NR 


Barium swallow and fluoroscopy— 
separate but herniating intestinal 
loops 

Pyelography and cystography—sepa- 
rate urogenital systems 

Cholecystography— separate gall- 
bladders | 

Cross-circulation studies with indigo 
carmine and glucose tolerance test— 
absence of important vascular con- 
nections 

Barium swallow—separate but herni- 
ating intestinal loops 

Cross-circulation studies with indigo 
carmine—minimal vascular connec- 
tions l 


X-ray films—normal kidneys, ureters, 
bladders 

Barium swallow—separate ‘but herni- 
ating loops l 

Cross-circulation studies-—vascular 
communication 

NR 

Barium swallow and barium enema— 
separate gastrointestinal tracts 

Electrocardiogram— normal 

Cholecystography—unsuccessful 
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Comments 


Tight ligature was placed around 
bridge and then cut 

Minimal bleeding 

Vertical incision 

Minimal bleeding 

NR* 

NR 

Encircling incision ` 

Thin fascia and peritoneum were in- 
cised from top 

One infant needed resuscitation 

Vertical incision 


NR 
Peritoneal cavity not entered 


Vertical incision 

Common peritoneal cavity 

Liver separation: torniquet of rubber 
tubing, Schumacher clamps and 
artery forceps 

Operation time: I hour, 35 minutes 


Cardiovascular collapse of Twin B 
after operation 

Vertical incision 

Operation time: 30 minutes 

Common peritoneal cavity 

Liver separation: Schumacher clamps 


NR 


Separation of liver, facilitated with 
gelatin sponge 


NR 

When the infants were placed in a 
supine-prone position for intuba- 
tion, the bottom twin became ple- 
thoric and the top twin developed 
apnea and pallor 

Blood replacement: 205 ml to Twin A 
and 225 ml to Twin B 

Times of anesthesia: 4 hours, 25 
minutes l 
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Case No. | Age at separation Preoperative diagnostic tests 


20 


21 
22 


23 
24 
25 
26 


27 


28 
29 


30 
al 


32 


33 
34 


35 


36 


*NR = Not recorded. 


4 weeks 


Immediately 

after birth 
Immediately 

after birth 
Not attempted 
Not attempted 
Not attempted 
5 days 


Immediately 


14 hours 


11 days 


Not attempted 
6 months 


28 hours 


Not attempted 
3 months 


97 days 


615 months 


NR 


General 


NR 


N.O, O,, halothane, 


and diallyl- 
nortoxiferine 


Halothane, O, 


Fluothane O, 


General 


N-O, O;, and 
halothane 


NO, O, and 
halothane 


NR 


NR 


N:O, O;, and 
halothane 


X-ray films—separate but herniating 
intestinal loops 

Electrocardiogram —separate hearts 

X-ray films 


NR 


Electrocardiogram —separate hearts 

X-ray films—separate but herniating 
intestinal loops 

Pyelography— separate bladders 

Cross-circulation studies— minimal 
vascular communication 

Liver scan with Tc 99m—coajoined 
livers 

NR 


Electrocardiogram—separat2 hearts 
Twin A—arrhythmic 
NR 


Pyelography—separate bladders 

X-ray films—herniating intestinal 
loops 

Rose bengal scan—conjoined livers 

Cholangiography—separate bile ducts 

NR 


Barium swallow—separate zastroin- 
testional tracts 

Cholangiography and cholecystog- 
raphy— separate gallbladders and 
bile ducts 

Conjoined livers 

Electroencephalogram—narmal 

Liver scintigram—conjoined livers 

Gastrography—separate gastrointes- 
tinal tracts (malrotated) 

Pyleography and phenolsul*onpthalein 
test . 


Electrocardiogram —separate hearts 

Pyelography and cystography —sepa- 
rate urine-collecting systems 

Barium swallow—separate »ut herniat- 
ing intestinal loops 

Liver scan with Tc 99m—abutting 
livers 

Cross-circulation studies—glucose 
tolerance and methylene blue dye— 
absence of important vascular con- 
nections 
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Comments 


Cranial incision 
Twin ?: pneumothorax 


Elliptical incision 

Twin B died 1% days after operation 

Twin A: cloaca corrected, ileum 
divided, ileostomy performed 


Cranial incision 

Common peritoneal cavities 

Common veins—ligated and divided 

Liver separation: diathermy 

Blood replacement: 40 ml to Twin A 
and 50 ml to Twin B 


Twin A: colostomy 

Twin B: terminal ileostomy 

Both: reconstruction vesicovaginal op- 
eration 

Circular incision 


Middle incision 
Twin ?: hypovolemic shock 
Twin ?: cyanotic 


Vertical incision 

Common peritoneal cavity 

Twin A: hypotension 

Both twins: gastrostomy 

Liver separation: blunt dissection 

Liver separation: sharp dissection, 
both livers noted to be ?/3 normal 
size 


Blood replacement-30 ml to each twin 
Twin. ?: required open heart massage 


Pericardia separate but adherent 

Estimated combined blood loss 110 ml 

Liver separation: electrocautery 

Special drapes 

R frames?955 

Time of anesthesia: 3 hours 

Both twins: Lodd’s operation 

Estimated combined blood loss— 500 
ml 

3lood replacement: 265 ml to Twin A 
and 210 ml to Twin B 

Operation time: 2 hours, 50 minutes 

Anesthesia time: 5 hours, 50 minutes 

Intraoperative injection of fluorescein 
that delineated abutting livers 

Twin B: pneumothorax 

Twin A: volvulus of terminal ileum 

Anesthesia time: 4 hours 

Blood replacement: 45 ml to Twin A 
and 75 ml to Twin B 
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Table V. Preoperative tests and results in xiphopagus 


X-ray ; l4 (5) 
(8). 
(1) 


Electrocardiogram 7 (7) 
Electroencephalogram I (1) 
Cholecystography and/or cholangiography 5 (4) 
| (1) 

Pyelography and/or cystography 6 (6) 
Liver scan: 4 (3) 
Rose bengal (1 case) (1) 


Scintigram (1 case) 
Tc 99m (2 cases) 
Cross-circulation studies: 6 (6) 
Indigo carmine 
Methylene blue 
Glucose tolerance test 


tempted by ligature, dissection, and sophisticated sur- 
gical procedures. A case report, published in 1860, re- 
vealed that Bóhm, the author, was not only the obste- 
trician and surgeon but also the father of the twins. 

Incidence and time of separation. In nine cases surgical 
separation was not attempted. In four, both infants 
were stillborn. In three, both infants. were liveborn but 
died shortly after birth, before operation could be at- 
tempted. In one case, although one infant was live- 
born and the other twin stillborn, operation was not 
attempted. In another case (Eng and Chang Bunker), 
surgical separation was not attempted, although they 
survived to old age. 

In the remaining 27 cases, surgical separation was 
attempted. In two cases, surgical separation was at- 
tempted immediately after birth in order to separate a 
live-born from a stillborn twin. 

In 21 other cases, surgical separation was done 
within one year. In the other four cases, separation was 
done at 22 months, 7 years, 12 years, and 13 years. 

Preoperative diagnostic tests. In 14 reports, a variety of 
preoperative diagnostic tests were undertaken and are 
shown in Table V. In some cases, anomalies were not 
revealed by diagnostic testing but were discovered later 
at the time of operation. 

Anesthesia. Anesthetic agents used in surgical proce- 
dures are listed in Table IV. 

Surgical complications. Intraoperative complications 
included respiratory embarrassment secondary to su- 
pine-prone positioning, excessive blood loss with or 
without hypovolemic shock, cyanosis, hypotension, and 
cardiac arrest. In one set, when the infants were placed 
'in-a supine-prone position for intubation, the lower 
twin became plethoric and the upper twin developed 
apnea and pallor. Supine-prone positioning of the con- 
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conjoined twins 
Results \ 


Separate gastro:ntestinal tracts l 

Separate gastrointestinal tracts with herniating intestinal loops 
Separate but mzlrotated gastrointestinal tracts 

Separate hearts—one heart of one, twin found to be arrhythmic 
Normal 

Separate gallbladder and/or bile ducts 

Unsuccessful attempt 

Separate kidneys and bladders 

Conjoined livers 

Abutting livers 


Varying degrees 5f minimal vascular communication. Parasitic re- 
lationships, if. present, could have been established by these tests . 


joined twins of North Shore in the nursery precipitated 
respiratory embarrassment. In two cases a combined 
blood replacement at the time of operation of over 400 
ml was reported. Immediate postoperative complica- 
tions included pneumothorax (two cases) cardiovascu- 
lar collapse rone case), and volvulus (one case). 
Survival and long-term outcome (Table VI). In the 
27 cases in which surgical separation was attempted, 
there were 18 sets in which both twins survived, two 
sets in which both twins died, and seven sets in which 
one twin survived. Reports of long-term outcome are 
listed in Table VI. Sequelae include retarded develop- 
ment and neuromuscular hyperactivity. In most cases, 
long-term development is unknown. 


Comment 


The birth of xiphopagus conjoined twins is a highly 
‘unusual event. challenging the obstetrician, neonatolo- 
gist, and surgeon alike. - 

For the obstetrician, prenatal discovery of xipho- 
pagus conjoined twins is unlikely, because of the absence 
of ossified connections, the ability of the twins to change 
position in utero, and the low incidence of maternal 
polyhydramnics, which reduces the chance that pre- 
natal examinations will be attempted. If xiphopagus 
conjoined twins are suspected, we advocate cesarean 
section as the method of choice for delivery because of 
the high rate of stillbirth and dystocia. 

For the neonatologist the paucity of physical and 
physiologic data in the literature increases the difficulty 
of determining normal growth and biochemical status. 
The conioined twins of North Shore were the smallest 
and had the shortest gestational age of all conjoined 
twins recorded; they were also the only set of xiphop- 
agus conjoined twins for whom growth curves and serial 
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Table VI. Long-term condition of xiphopagus conjoined twins 


. Survival ' 
after operation 


Case No. l Long-term condition and comments 





I +* T* First reported separation of xiphopagus conjoined twins; long-term condition not reported 
2 + —t Bohm was father, obstetrician, and surgeon; surviving twin was 92 cm (length) at age 5 years; 
abdominal wall defect present. Literature not specific as to which twin lived and which twin died 
3 =f = 
4 =~ + Tuberculosis in Twin A necessitated surgical separation : 
5 + + Death of one twin of pneumonia at age 9 years 
6 = + Both well at age 17 years 
7 S = Maternal polyhydramnios 
8 T + Eng and Chang Bunker, the original Siamese twins, refused senavaden as adults 
9 + i= One twin died of pleurisy; survivor gave birth to 4 children 
10 = e: 
11 H d Prenatal x-ray film revealed double breech presentation; both twins reported well at age 7 months 
12 + = Each twin sucked her own thumb and her sister's indiscriminately before operation; long-term 
condition of surviving twin was not reported 
13 + + Both twins reported well at age 7 months 
14 + + “Marked distention of uterus” (polyhydraminos?); both twins reported normal 3 weeks after 
operation 
15 + + Both twins reported normal at age 14 months 
16 o- = Maternal polyhydraminos; conjoined twins strongly suspected prenatally 
17 + $ Slept in preoperative position after operation 
18 T F Long-term condition not reported 
19 + + Both twins reported well at age 1 year 
20 + + Both twins reported norms: at age 10 years 
2] = = | 
22 d = Long-term condition not reported 
23 2 = Maternal polyhydramnios; positive prenatal diagnosis of conjoined twins 
24 = = Decapitation prior to cesarean section 
25 x = Twins were born in 1533 and were first reported xiphopagus conjoined twins. First autopsy in 
New World performed on these twins 
26 + + Both twins reported to be thriving at age 5 months 
27 + x Long-term condition of surviving twin not known 
.28 0 a i3 Twin B: well developed at age 2 years: required laparocele repair 
29 * Ns Long-term condition not reported | 
30 = = | ; 
31 + + Retarded motor and behavior development at age 10 months. Reported normal at age 2 years 
32 + + Retarded development with neuromuscular hyperactivity 
33 = zi | 
34 + + Both twins reported normal physically and mentally at age 9 months 
35 ES F Long-term condition not reported 
36 + + Smallest. combined birth weight and shortest gestational age recorded. Long-term development 
] of conjoined twins of North Shore to be reported. : 
*+ = Survived. 
t—= Died. . - 
physiologic data were recorded. Their growth and he- surgical risk. If possible, it is advantageous to delay 
matocrit levels were normal for premature infants de- operation to allow time for diagnostic testing to de- 
spite their conjoined state. | termine the degree of fusion and the quantity of con- 
The high incidence of major congenital malforma- current malformations. Blood loss, shock, postopera- 
tions necessitates thorough anatomic studies prior to tive volvulus, and respiratory embarrassment remain 
separation and requires the prognosis to be viewed with surgical hazards despite the most modern monitoring 
caution. | techniques. | 
For the surgeon, the need for immediate operation We are indebted to Drs. Y. Nishi, P. Inguagiato, S. 
and/or the failure of preoperative diagnostic tests to 'Weindorf, R. Duca, B. Arnaez, and [. Fagin for trans- 
reveal all the concurrent malformations increase the ‘ating the foreign literature. 
REFERENCES z 2. Konig, G.: Sibi invicem adnati feliciter separati, Ephe- 
1. Guttmacher, A. F: Biographical notes on some famous merid Natur Curios Dec. H, Ann. VIII, Obs. 145, 1689. 
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CORRESPONDENCE 


Maternal work during pregnancy in traditional 
societies 


To the Editors: . 

I was most interested by the article of Dr. Houdek 
Jimenez and Dr. Newton, which clearly showed that in 
most traditional societies pregnant women remain very 
active throughout pregnancy (AM. J. OBSTET. GYNE- 
COL. 135:171, 1979). I believe, however, that their 
purely anthropological approach may unwittingly mis- 
‘lead. One must bear in mind that human behavior is 
much influenced by genetic factors inherited from 
primitive ancestors and shared with many other mam- 
mals. As a result, their findings are hardly surprising: 
This absence of rest before term is found in many 
other species! and is easily understandable as constant 
movement has survival value. Presumably, the reten- 
tion of the usual work load during pregnancy is a rem- 
nant of an ancestral need carefully preserved by an 
appropriate social pressure. This does not mean, how- 
ever, that this apparently innate attitude has no harm- 
ful effects on the fetus. The comparatively recent ac- 
quisition of an upright posture has put pregnant 
women in an unique situation insofar as physical activ- 
ity is concerned, especially in the last weeks before 
term.’ As evolutionary pressures do not bring about 
adaptive changes very rapidly,? it is possible that this 
behavior could have persisted even though it may now 
have unfavorable consequences for the fetus. This 
means that observation of traditional societies may be 
an inappropriate guide to the best pattern of physical 
activity during pregnancy. In my opinion, statistical 
data on. perinatal mortality or birth weights are a safer 
basis for discussion. 

Physical activity is associated with short-term and 
long-term physiologic adjustments which have differ- 
ent implications for the fetus. Regular exercise results 
in high plasma volume,* which has been claimed to 
favor fetal growth,? and in a strong abdominal muscu- 
lature. The frequent belief among traditional societies 
that women should remain active to have a brief labor 
is in some way confirmed by surveys made in female 
athletes showing that they have an easier delivery? of 
bigger babies." In the last weeks of pregnancy, on the 
other hand, at a time when fetal growth declines, pre- 
sumably as a result of an insufficient placental blood 
flow,” absence of maternal rest seems to have an unfa- 
vorable effect on the fetus. At all events, this is strongly 
suggested from the data of maternity homes which 
were created in Europe early this century to give preg- 
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Table I. Influence of the duration of rest on the 
outcome: of. pregnancy 











Durat on of rest 





7” in the maternity Still- Neonatal 
home bezore delivery births(90) | deaths (96) 
<2 days 1,925 4.7 4.8 
2 tó 7 days 223 5.8 4.0 
8 to 28 days 417 1.9 1.9 
228 days 203 2.3 0.5 


Data from the maternity home of Vienna, Austria, 1927 to 
1929, 


x? = 2£.5; P < 0.01. 


nant women of poor socioeconomic levels the possibil- 
ity to rest before delivery. They show a dramatic de- 
crease ir. perinatal mortality in women who took advan- 
tage of this institution? (Table I). These data are in 
close agreement witn those reported recently by Man- 
shande,’ in Zaire, in a subsistence farming community. 
He obs2rved that the stillbirth rate of women who 
could rest in a lying-in camp reminiscent of these an- 
cient European maternity homes for a few weeks be- 
fore delivery was 1.996 compared with 4.296 in the con- 
trol group, which was statistically significant. 
. These observations suggest that introduction of rest 
in the last weeks of pregnancy should be encouraged in 
societies where it does not exist. À reverse move in 
industralized countries would be ill advised. 

Andre Briend 
O.B.S.T O.M. 
Nutrition 
BP 1385 
Dakar, Zénégal, West Africa 
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Reply to Mr. Briend 


To the Editors: . 

` Our paper made no attempt to place a value judg- 
ment on industrialized women’s increased employment 
during childbearing but merely observed its longstand- 
ing parallel in traditional societies. Such parallels can 
only be roughly drawn; one must use caution when 
comparing physical work loads in women from subsis- 
tence farming communities with those in an indus- 
trialized community. 
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Were we to make a value judgment we would agree 
that a lightening of a heavy work load in the weeks 
before and after birth is desirable. Actually such cus- 
toms appear to be a worldwide pattern in traditional 
societies, as our paper pointed out. 

However, we would feel cautious about placing much 
emphasis on the finding that maternity rest homes for 
poor Europeans and lying-in camps in Zaire are asso- 
ciated with more favorable outcomes unless women 
using these facilities were randomly assigned to rule 
cut the possibility of selective use of such facilities. The 
possible effect of change of diet rather than work load 


“in the maternity outcome must also be considered. 


Marca Houdek Jimenez, Ph.D. 
. Niles Newton, Ph.D. 
Counselir.g and Testing Center 
Seattle Ustversity 
Seattle, Washington 98122 
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Future Directions in Perinatal Care 
A conference, “Future Directions in Perinatal Care,” 


will be held September 30—October 1, 1980, at the Bal- . 


timore Convention Center, Baltimore Maryland. It is 
cosponsored by the Delaware Nurses' Association, the 
District of Columbia Nurses’ Association, Inc., the 
March of Dimes Birth Defects Foundation, the Mary- 
land Nurses Ássociation, and the University of Mary- 
land. l 

For information write: Mr. James F. Donovan, 
March of Dimes Birth Defects Foundation, 15 Charles 
Plaza, Third Floor; Baltimore, Maryland 21201. 


Annual Clinica! Meeting of the Association of 

Pianned Parenthood Physicians 

The Annual Clinical Meeting of the Association of 
Planned Parenthood Physicians will be held in Denver, 
Colorado, at the Denver Hilton Hotel, October 2-3, 
1980. 


For information write: Michael Burnhill, M.D., Pro- 


gram Chairman, Planned Parenthood-World Popula- 
tion, 810 Seventh Ave., New York, New York 10019. 


international Symposium on Dysmenorrhea 


A Continuing Education program, “International 
Symposium on Dysmenorrhea,” will be held in Chi- 
cago, Illinois, September 26-27, 1980, by the University 
of Illinois at the Medical Center. 

For information write: University of Illinois at the 
Medical Center, Office of Continuing Education Ser- 
vices, 1853 West Polk St., Room 144, Chicago, Illinois 
60612. 


International Cancer Research Technology 
Transfer Programme 


The International Union Against Cancer, with funds 
provided by the International Cancer Research Data 
Bank of the National Cancer Institute of the United 
States of America, will award "International Cancer 
Research Technology Transfer" grants for research on 
cancer. The available funds are designed to permit in- 
vestigators of any nationality to visit a research center 
or centers abroad for a period not exceeding 28 days. 
The funds cover travel and living expenses. l 

For information, write: International Union Against 
Cancer, Conseil-Général 3, 1205 Geneva, Switzerland. 
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Eighth Asian Congress of Obstetrics and 
Gynaecology 


The Eighth Asian Congress of Obstetricsand Gynae- 
cology will be held in Melbourne, Australia, October 
25-31, 1981. 

For information write: The Congress Secretariat, 
G. P. O. Box 219 5T, Melbourne 3001, Australia. 


Cancer Prevention and Screening 


"Cancer Prevention and Screening," a postgraduate 
symposium, sponsored by the Claire Zellerbach Saroni 
Tumor Institute of Mount Zion Hospital and Medicai 
Center, will be held November 7 and 8, 1980, at the 
Holiday Inn Union Square, San Francisco, California. 

For further information contact: Office of Continu- 
ing Education, Mount Zion Hospital and Medical Cen- 
ter, P. O. Box 792 1, San Francisco, California 94120. 


international Cancer Fellowships 


The International Union Against Cancer, with funds 
provided by the American Cancer Society, will award ' 
fellowships for research on cancer. The awards will be 
granted to experienced investigators, usually for 1 
year, who have demonstrated their ability for indepen- 
dent research and who wish to broaden their experi- 
ence by a period of study at a single institution in an- 
other country. Deadline for receiving applications and 
supporting documents: October 1, 1980. 

For information write: International Union Against 
Cancer, Conseil-Général 3, 1205 Geneva, Switzerland. 


Second Innsbruck Winter Conference on 

Biochemistry in Clinical Medicine 

The Second Innsbruck Winter Conference on Bio- 
chemistry in Clinical Medicine will focus its attention 
on “Hormone-Cell Interaction in Reproductive Tis- 
sues." The conference will take place in Innsbruck-Igls, 
Austria, January 29-31, 1981. 

For information write: Dr. Gunter Daxenbichler, 
Univ. Frauenklinik, AnichstraBe 35, A-6020 Inns- 
bruck, Austria. 


international Cancer Research Workshop 
Programme 


The International Union Against Cancer, with funds 
provided by the International Cancer Research Data 
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Bank of the National Cancer Institute of the United 
States of America, will award financial support to en- 
able the organization of International Cancer Research 
Workshops. Funds are intended to cover no less than 
30% of the total cost of an approved workshop, up to a 
maximum of $10,000 for each workshop. 

For information write: International Union Against 
Cancer, Conseil-Général 3, 1205 Geneva, Swit- 
zerland. 


"Foundation Prize" of the South Atlantic 

Association of Obstetricians and Gynecologists 

l. The award, which shall be known as the "Foun- 
dation Prize," shall consist of $750. 

2. Eligible contestants shall include only (a) interns, 
residents, or graduate students in obstetrics and gyne- 
cology, and (b) persons with an M.D. degree, or a sci- 
entific degree approved by the Prize Award Commit- 
tee, who are actively practicing or teaching obstetrics 
and/or gynecology, or engaged in research in these 
fields. No Fellow of the Association shall be eligible to 
compete for this prize, and no candidate securing the 
award shall be eligible to compete again. - 


.9. Manuscripts must be presented to the Secretary 


of the Association under a nom-de-plume, which shall 
in no way reveal the author’s identity. A sealed en- 
velope bearing the nom-de-plume and containing a 
card bearing the name and address of the contestant 
must accompany each manuscript. 

4. Manuscripts must be limited to 5,000 words and 


must be typewritten in double spacing on one side of | 


the sheet. Ample margins should be provided. Illustra- 


tions should be limited to those required for a clear - 


exposition of the thesis. Three copies of the manuscript 
and of the accompanying illustrations must be submit- 
ted to the Secretary of the Asscciation by October 1 
preceding the Annual Meeting. . 

5. The successful thesis shall become the property of 
the Association, but this provision shall not interfere 
with the publication of the communication of the offi- 
cial journal of the Association or, failing that, in an- 
other journal of the author's choice. Non-prize- 
© winning contributions will be returned promptly to the 
authors. No prize shall be awarded any year that the 
Prize Awards Committee finds no thesis submitted 
worthy of it. 

6. The award shall be made at the Annual Meeting 
of the Association, at which time the recipient must 
appear in person to present his contribution as a part 
of the regular Scientific Program in conformity with 
the rules of the Association. In the event that the suc- 
cessful candidate is ill and physically unable to appear 
in person at the time of the meeting, he may designate 
a substitute to present his paper. The substitute should 


preferably be someone who has participated in the ob- 


servations upon which the study was based. 
- 7. Three copies of all manuscripts and illustrations 
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in a given year must be in the hands of the Secretary 
before October 1. Please address inquiries for further 
details to the office of the Secretary of The South At- 
lantic Association of Obstetricians and Gynecologists: 
Fred T. Given, Jr., M.D., 844 Kempsville Road, Suite 
208, Norfolk, Virginia 23502. . 


The Tenth World MU of einer ees 
and Obstetrics 


The International Federation of Gynecology and 
Obstetrics (FIGO) presents The Tenth World Congress 
of Gynecology and Obstetrics, to be held in San Fran- 
cisco, Cal.fornia, October 17-22, 1982. The Congress 
will be hested by The American College of Obstetri- 
cians and Gynecologists. 

For further information write: Tenth World Con- 
gress of Gynecology and Obstetrics, c/o The American 
College of Obstetricians and Gynecologists, One East 
Wacker D-., Suite 2700, Chicago, Illinois 60601. 


Advanced and review course in colposcopy 


The American Society for Colposcopy and Cervical 
Pathology is sponsoring an advanced and review course 
in colposccpy. This course will be held at the Shera- 
ton-Atlantz in Atlanta, Georgia, October 22-24, 1980. 

For further information please contact: W. Samuel 
Slack, Charles B. Slack, Inc., 6900 Grove Road, Thoro- 
fare, New Jersey 08086.. 


The Great Debates in Obstetrics and Gynecology 


“The Great Debates in Obstetrics and Gynecology” 
will be presented by Baylor College of Medicine, De- 
partment or Obstetrics and Gynecology, in the Jesse 
Jones Librzry Auditorium, Texas Medical Center, 
Houston, Texas 77030, August 21-23, 1980. 

For information contact: The Office of Continuing 
Education, Baylor College of Medicine, Texas Medical 
Center, Houston, Texas 77030. 


Great Issues in Obstetrics and Gynecology 


“Great Issues in Obstetrics and Gynecology” will be 
presented October 2, 3, and 4, 1980, at the Hyatt 
House in Birmingham, Alabama, sponsored by the 
Department of Obstetrics and Gynecology of the Uni- 
versity of Alabama School of Medicine. 

For mformation write: Division of Continuing Medi- 
cal Education, University of Alabama School of Medi- 
cine, 506 MT, University Station, Birmingham, 
Alabama 35294. 


Smoky Mountain Seminar in Obstetrics 

and Gynecology 

The University of Tennessee, College of Medicine, 
Knoxville, Tennessee, presents the “Smoky Mountain 
Seminzr in Obstetrics and Gynecology," to be held Oc- 
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tober 13, 14, 15, 1980, at the onerati -Gatlinburg 
Hotel, Gatlinburg, Tennessee. 

For further information contact: Department 
of Continuing Medical Education, U.T.C.H.S./K.U., 
Drawer 116, 1924 Alcoa Highway, Knoxville, Tennes- 
see 37920. 


` Office Ultrasound 


The University of Tennessee, Center for the Health 
Sciences, Knoxville, Tennessee, will present "Office Ul- 
trasound,” October 22, 23, and 24, 1980, at the 
Sheraton-Gatlinburg Hotel, Gatlinburg, Tennessee. 

For further information contact: 
of Continuing Medical Education, U.T.C.H.S./K.U., 
Drawer 116, 1924 Alcoa Highway, Knoxville, Tennes- 
see 37920. 


Infectious Diseases 


The San Francisco Institute for Continuing Educa- 
tion announces a postgraduate conference on Infec- 
tious Diseases, November 8-15, 1980, Cancun, Mexico. 

For information, write: Aveleen Blumenstock, Direc- 
tor, San Francisco Institute for Continuing Education, 
2217 Webster St., San Francisco, California 94115. 


Fifth Biennial Conference on Diseases of the 
Vulva and Vagina 


The Fifth Biennial Conference on Diseases of the 
Vulva and Vagina will be held at the Marriott Hotel at 
the Astrodome, 2100 South Braeswood, Houston, 
Texas 77080, January 29-24, 1981. | 

For information contact: The Office of Continuing 
Education, Baylor College of Medicine, Texas Medical 
Center, Houston, Texas 77030. 


Twelfth International Congress of Chemotherapy 


The Twelfth International Congress of Chemother- 
apy will be held July 19-24, 1981, in Florence, Italy. 
Deadline for abstracts: February 15, 1981. ° 

For information write: Secretariat, 12th: Interna- 
tional Congress of Chemotherapy, Via oe Scala, 10, 
50123-Florence, Italy. 


An International Congress on Endoscopic 
Female Sterilization: Comparison of the Methods 


The American Association of Gynecologic Laparo- 
scopists will present “An International Congress on 
Endoscopic Female Sterilization: Comparison of the 
Methods,” July 20-23, 1980, Colonial Williamsburg, 
Williamsburg, Virginia.” 

For information write: Jordan M. Phillips, M.D., 
Chairman of the Board, 11239 S. Lakewood Blvd., 
Downey, Califor nia 90241. 
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Adjuvant Chemotherapy of Breast Cancer 


À National Institutes of Health Consensus Develop- 
ment Conference on Adjuvant Chemotherapy of 


. Breast Cancer will be held July 14-16, 1980, at Masur 
. Auditorium, Clinical Center (Building 10), National 


Institutes of Health, Bethesda, Maryland. The confer- | 
ence is sponsored by the National Cancer Institute, 
assisted by the Office for Medical Applications of 
Research. 

For technical information, please contact: Dr. Daniel ` 
G. Haller, Head, Medicine Section, Clinical Investiga- 
üons Branch, DCT, National Cancer Institute, Lan- 
dow Building, Room 8C08, 7910 Woodmont Ave., 
Bethesda, Maryland 20205. . 

For administrative information, please contact: Ms. 
Yvonne Lewis, Prospect Associates, 11325 Seven Locks 
Road, Suite 220, Potomac, Maryland 20854. 


Cervical Cancer Screening: The Pap Smear 


A. National Institutes of Health Consensus Develop- 
ment Conference on Cervical Cancer Screening: The 
Pap Smear will be presented July 23-25, 1980, at the 
Masur Auditorium, Clinical Center (Building 10), Na- 
tional Institutes of Health, Bethesda, Maryland. It is 
sponsored by the National Cancer Institute and co- 
sponsored by the National Institute on Aging and ihe 
National Institute of Child Health and Human Devel- 
opment, assisted by the Office for Medical'A pplications 
of Research. 

For technical information, please contact: Dr. Diane 
J. Fink, Associate Director for Medical Applications of 
Cancer Research, National Cancer Institute, Building 
31, Room 11A29, National Institutes of Health, 
Bethesda, Maryland 20205. 

For administrative information, please contact: Ms. 
Nancy Becker, Prospect Associates, 11325 Seven Locks 
Road, Suite 220, Potomac, Maryland 20854. 


Pediatric Drug Metabolism Symposium 


A one-day symposium on “Determinants of Drug 
Metabolism in the Immature Human,” organized by 
Drs. L. F. Soyka and G. P. Redmond, will be held at 
Wembley Conference Center, London, England, on 
August 9, 1980. This is an officially recognized Satellite 
of the World Conference on Clinical Pharmacology 
and Therapeutics. 

Further information may be obtained by writing: G. 
P. Redmond, M.D., Drug Metabolism Symposium, De- 
partment of Pharmacology, University of Vermont, 
Burlington, Vermont 05405. 


| Choose a practice 
I = youcan hve with. 


Hospital Corporation of America knows of arrival, you should find a solid practice, con- 
many practice opportunities in Communities — venient, located offices, and the medical 
 acrossthe nation where we can match a supportand modern equipment you need. 
physician's professional needs and personal Contact HCA today. Let our free, no ob- 
desires with an attractive community that ligation Professional Relations Program 
needshisorherskil. F | . match your.needs with an HCA practice op- 
». HCAownsand manages morethan150 portunity. Justsend your curriculum vitae, 
hospitals from coastto coástin settings rang- ^ along with information on your personal, pro- 
ing from small, rural towns to large metro- fessional. and geographical interests to: 
politan centers. Practice opportunitiesare . Charles M. Wooden, Director, Professional 
available in solo, groups, associations, —^| Relations, Hospital Corporation of 
and partnerships.. | | .| America, One Park Plaza, Nashville, TN 
And HCA will help ease the way when | C G2 A | 37203. Telephone toll free 1-800-251- 
youand your practice relocate. Upon 2561 or cali collect (615) 327-9551. 


- Hospital Corporation of America. 





FULL-TIME 
FACULTY POSITIONS 


The Department of Obstetrics, Gynecology and 
Reproductive Sciences of the. University of 


California, San Francisco is seeking full-time 


faculty members in the following areas. 
1. Fetal-Maternal Medicine 


2. Endocrinology and Infertility, Genetics, 
Immunology, or Infectious Diseases 


Research and teaching, as well as patient care, 
are emphasized. Those interested should send 
their Curriculum Vitae and bibliography to: 


Robert B. Jaffe, M.D. 
"Professor and Chairman Cap 
Department of Obstetrics, Gynecology 
X Reproductive Sciences 

University cf California, San Francisco 
San Francisco, California 94143 


The University of California, San Francisco is 
an Equal Opportunity/Affirmative Action 
Employer. ` 


OBSTETRICIAN 
GYNECOLOGIST 


Obstetrician-Gynecologist wanted to: 
join Gundersen Clinic, Ltd., a multi- 
specialty clinic, consisting of 135.physi- 
cians with an adjacent 430-bed hosrital. 
New clinic building recently completed. 
Gundersen Clinic, Ltd. is in a pro- 
gressive community with expanding 
unive-sity and private college. Popula- 
tion 50,000. Cultural and recreaticnal 
facilities. Beautiful setting, gcod 


. schools. Excellent pension program, no 


investment required. Service organiza- 
tion. . | i 
' Write: | 
J. Michael Hartigan, M.D., 
Chairman, Personnel Committee, 
. Gundersen Clinic, Ltd., 
183€ South Avenue, . 
La Crosse, WI 54601. 
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TWO POSITIONS AVAILABLE 
.. MATERNAL-FETAL 
MEDICINE SPECIALISTS 


Two openings for full time specialists in 


Maternal-Fetal Medicine for the development - 


and direction of a University affiliated. Perinatal 


Unit. Must be board certified or board eligible. 
Commitment to both academic and clinical 


medicine is necessary. Excellent opportunity to 
provide leadership in perinatal regionalization. 


Faculty status dependent upon level of ex- 
perience and expertise. Salary and benefits 
competitive. 


Send curriculum Gt aha bibliography to: 


Robert K. Creasy, M.D. 2 

Professor and Chief of Obstetrics 

Department of Obstetrics, Gynecology 
and Reproductive Sciences 

University of California Medical Center 

Rm. 1489 M 

San. Francisco, California 94143 


The University of California is an equal oppor- E 


tunity and affirmative action employer. 


"O0B/GYN 
PHYSICIAN 


OB/GYN Physician to join Health — 


Care.Plan: Opportunity for Board cer- 


. tified or qualified physician in inno- 


vative staff model HMO. Negotiable 


‘salary, outstanding fringé benefits, 
nurse-midwife, certified family prac-. 


titioners, university affiliated, 
chance to build your own depart- 


ment. Position d anytime in ` 


1980. EE 
C.V. to Medical Director 


Heaith Care Plan Medical. Center, . 


120 Gardenville Parkway West, 
West Seneca, N.Y. 14224 | 
or call 716-668-3600. : 





.OB-GYN 
to practice in rural 
multi- -specialty group 
converting to 


. Health Maintenance 
Organization 


| Excellent opportunity 


Salary negotiable 
A Benefits. 
Send resume to 
Dr. Sam P. Tirimacco 


Centerville Medical Group 


R.D.#1. 
Fredericktown, Pa. 15333. | 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed librazy file cases. Designed to keep your journal 


. copies near at hànd in your office, library, or home. 


Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 
_ Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaic 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 


. , outside U. S. Satisfaction unconditionally guaranteed or 


your money back! Use the coupon for prompt shipment: 


a — En e ——À  —À A. A s imm amm RARO MM am amm ape PP edm amm aum MAR prd amm cuum HAMA AMA m ub HEU ARA 


Jesse Jones Eox Corporation (ae 1843) 
P. O. Box 5120 


+ Philadelphia, Pa. 19141 - 


_ Please send me, postpaid —— library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE 844" X. 11") 3 cases/year 


/, ' Ui , OLD SIZE (7:4" x^1032") copies prior to 1975 


Q casesyear) ^ ., 


at Name E^ 
Address i : 
Cy uu ic. Stale AD 
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| 
BELLERGALS......- 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia. 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc. 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely. 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 
for menopausal 
vasomotor instability 

Is receiving 

renewed attention. 


BELLERGALS 


Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 40.0 mg: Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg: Bellafoline® (levorotatory alkaloids of bella- 

oo as malates) parasympathetic inhibitor, 
.2 mg. 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 








So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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1. She wants convenience. 
2. She wants nonhormonal contraception. 
3. She smokes. 

4. She is over 35. 


q/ l 


(intrauterine copper contraceptives) 


Answer their 
contraceptive priorities... 


1. For the contemporary woman who wants free- 
dom from rigid schedules, the copper IUD is a logi- 
cal choice because of its inherent convenience. 


H 


2. For the new mother who wants to space her 
family...the copper IUD has no effect on lactation. 
Its efficacy rate is almost as high as that of the Pill. 


ive priorities. 


Therefore, the postpartum period may be an espe- 
cially opportune time to insert a Cu-7 or Tatum-T, 
providing involution has occurred. 


3. For the woman —of any age—who smokes, the 
copper IUD produces no problems in association 
with smoking. 


4. For the woman who has passed the Pill years, 
but who still wants highly effective and reversible 
contraception, the copper IUDs are a logical 
choice. 


Intrauterine contraception is not appropriate for all women. See 
complete prescribing information prior to use. 


Please see next page for a brief summary of product information. 





Cu-7/ Tatum-T 


(intrauterine copper contraceptives) 


Description: The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 
approximately 200 mm? of exposed copper surface area. The Tatum-T has coiled around the 
vertical limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
surface area. 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or suspicion of pregnancy; abnormalities of the uterus resulting in distortion of the uterine 
cavity; acute pelvic inflammatory disease or history of repeated pelvic inflammatory disease; 
postpartum endometritis or infected abortion in the past three months: known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved, abnormal 
“Pap” smear; vaginal bleeding of unknown etiology; untreated acute cervicitis until infection 
is controlled; diagnosed Wilson's disease; known or suspected allergy to copper; previous 
ectopic pregnancy; significant anemia: and valvular heart disease, leukemia, or use of 
chronic corticosteroid therapy. 


Warnings 
1. c (a) Long-term effects. Thelong-term effects on the offspring of the presence of 
copper in the uterus when pregnancy occurs are unknown. 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia, septic shock and death in patients becoming 
pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy. In some cases, the initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 or Tatum-Tinsitu, the IUD should be 
removed if the thread is visible or. if removal proves to be or would be difficult, interruption of 
the pregnancy should be considered and offered to the patient as an option, bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ. she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis, including death. The patient must be closely observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome, fever, 
abdominal cramping and pain, bleeding, or vaginal discharge, because generalized 
symptoms of septicemia may be insidious. 


2. Ectopic pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy occurring without an IUD. Therefore. patients who become pregnant 
while using a Cu-7 or Tatum-T should be carefully evaluated for the possibility of ectopic 
pregnancy. 

(b) Special attention should be directed to patients with delayed menses, slight 
metrorrhagia and/or unilateral pelvic pain, and to those patients who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 
pregnancy has occurred. 


3. Pelvicinfection: An increased risk of pelvicinflammatory disease associated with the use of 
IUDs has been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners. Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility. Therefore, it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease. 
The decision to use an IUD ina particular case must be made by the physician and patient with 
consideration of a possible deleterious effect on future fertility. 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelvic 
infection include: new development of menstrual disorders (prolonged or heavy bleeding), 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptoms 
are especially significant if they occur following the first few cycles after insertion. 
Appropriate aerobic and anaerobic bacteriologic studies should be done and antibiotic 
therapy initiated promptly. If the infection does not show marked clinical improvement within 
24 to 48 hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
on the basis of results of culture and sensitivity tests. 


4. Embedment: Partial penetration or lodging of the Cu-7 or Tatum-T in the endometrium or 
myometrium can result in difficult removal. This may occur more frequently in smaller uteri. 
See removal instructions. 


-5. Perforation: Partial or total perforation of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed. 
Abdominal adhesions, intestinal penetration, intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 


6. ical diathermy: The use of medical diathermy (short-wave and microwave) in a patient 

with a metal-containing IUD may cause heat injury to surrounding tissue. Therefore, medical 

oer to the abdominal and sacral areas should not be used on patients using a Cu-7 or 
atum-T. 


T. Se ee Additional amounts of copper available to the body from the Cu-7 or 
Tatum-T may precipitate symptoms in women with undiagnosed Wilson's disease. The 
incidence of Wilson's disease is 1 in 200,000. 


Precautions 

1. Patient counseling. Prior to insertion the physician, nurse, or other trained health 
professional must provide the patient with the Patient Brochure. The patient should be given 
the opportunity to read the brochure and discuss fully any questions she may have 
concerning the Cu-7 or Tatum-T as well as other methods of contraception. 


2. Pati luation and clinical considerations. (a) A complete medical history should be 
obtained to determine conditions that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, “Pap” smear, gonorrhea culture and, if 
indicated, appropriate tests for other forms of venereal disease. The physician should 
determine that the patient is not pregnant. 

(b) The uterus should be carefully sounded prior to insertion to determine the degree of 
patency of the endocervical canal and internal os, and the direction and depth of the uterine 


cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSERTION 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis may be 
encountered. Do not use excessive force to overcome this resistance. 

(c) The uterus wg: sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, 
partial or comple:e expulsion, perforation. and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of existing undetermined 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one or two 
days thereafter. The Cu-7 or Tatum-T should not be inserted post partum or post abortion until 
involution of the uterus is complete. The incidence of perforation and expulsion is greater if 
involution is not zomplete. 

Itis, however, necessary to place the Cu-7 or Tatum-Tas high as possible within the uterine 
cavity to help avoid partial or complete expulsion that could result in pregnancy. 

Physicians are cautioned that it is imperative for them to become thoroughly familiar with 
the instructions “or use before attempting placement of the Cu-7 or Tatum-T. 

(e) IUDs should be used with caution in those patients who have anemia or a history of 
menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia 
following IUD insertion may be at risk for the development of hypochromic microcytic 
anemia. Also, IJDs should be used with caution in patients receiving anticoagulants or 
having a coagulopathy. 

(f) Syncope, »radycardia or other neurovascular episodes may occur during insertion or 
removal of IUDs, especially in patients with a previous disposition to these conditions. 

(c) Patients with valvular or congenital heart disease are more prone to develop subacute 
bacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
patients may reoresent a potential source of septic emboli. 

(h) Use of an IUD in patients with acute cervicitis should be postponed until proper 
treatment has cleared up the infection. 

(i) Since the Zu-7 or Tatum-T may be partially or completely expelled, patients should be 
reexamined and evaluated shortly after the first postinsertion menses, but definitely within 
three months after insertion. Thereafter annual examination with appropriate medical and 
laboratory evaluation should be carried out. The Cu-7 or Tatum-T should be replaced every 
three years. 

(|) The patiert should be told that some bleeding or cramping may occur during the first few 
weeks after insertion, but if these symptoms continue or are severe she should report them to 
her physician. She should be instructed on how to check after each menstrual period to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
contraceptive protection if the Cu-7 or Tatum-T has been expelled. She should also be 
cautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial expulsion 
occurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should 
be told to return within three years for removal of the Cu-7 or Tatum-T and for replacement if 
desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a 
copper-containing IUD. If symptoms of such an allergic response occur, the patient should be 
instructed to tall the consulting physician that a copper-containing device is being used. 

(I) The Cu-7 or Tatum-T should be removed for the following medical reasons: menorrhagia 
and/or metrorrhagia producing significant anemia; uncontrolled pelvic infection; intractable 
pain often aggravated by intercourse, dyspareunia; pregnancy, if the thread is visible; 
endometrial or cervical malignancy; uterine or cervical perforation: or any indication of partial 
expulsion. 

(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have been 
broken off, orthe Cu-7 or Tatum-T may have been expelled. Localization usually can be made 
by feeling with a probe; if not, x-ray or sonography can be used. When the physician elects to 
recover a Cu-7 or Tatum-T with the thread not visible. the removal instructions should be 


- considered. 


(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests, appropriate diagnostic procedures should be initiated. 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal penetration, intestinal 
obstruction, local inflammatory reaction with abscess formation and erosion of adjacent 
viscera. Precnancy has occurred with the Cu-7 or Tatum-T in situ and when either has been 
partially or cempletely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices 
in situ, appeers to be increased over that in unprotected women. Insertion cramping, usually 
of no more than a few seconds’ duration, may occur; however, some women may experience 
residual cramping for several hours or even days. Intermenstrual spotting or bleeding or 
prolonged or increased menstrual flow may occur. 

Pelvic infection includin ee with tubal damage or occlusion has been reported. 
This may result in future infertility. Complete or partial expulsion of the Cu-7 or Tatum-T may 
sometimes occur, particularly in those patients with uteri measuring less than 6.5 cm. by 
sounding. Urticarial allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 or Tatum-T has not been 
established: amenorrhea or delayed menses, backaches, cervical erosion, cystic masses in 
the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, encometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy, difficult 
removal, uterine embedment, anemia, pain, neurovascular episodes including bradycardia 
and syncope secondary to insertion, dysmenorrhea, and fragmentation of the IUD. 


Clinical Efficacy: In clinical trials, use effectiveness was determined as follows for parous 
and nulliparous women, as tabulated by the life table method. (Rates are expressed as 
cumulative 2vents per 100 women through 12, 24, and 36 months of use.) 

Cu-7 experience encompasses 387,131 woman-months of use, including 12 months for 
11,517 women, 24 months for 7,895, and 36 months for 3,661. 

Tatum-T experience encompasses 236,060 woman-months of use in the United States 
at Sa including 12 months for 8,232 women, 24 months for 4,247, and 36 months 
or 1,408. 

Cumulative pregnancy rates were: 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous Parous Nulliparous 
Cu-7 1.9 ter 2.9 2.6 3.4 3.4 
Tatum-T 3.0 2.1 49 45 6.0 5.8 
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In acute UTI 


When your first choice 
is Macrodantin 

youll rarely need 

a second one 


Macrodantin is potent against both major uropathogens in office 
practice—E. coli, the most common, and enterococcus —unlike other 
widely prescribed antimicrobials used individually or in combination. 


Superior in vitro* against the two most common uropathogens' 


E. coli : Enterococcus 


MACRODANTIN he MACRODANTIN 


TMP/SMX S IMP/SMX 51% 





Sulfonamide 36 t Sulfonamide 6% 


*In vitro data do not necessarily predict clinical efficacy. 


1. PMR Bacteriologic Report, Summer Series 1979; 
a national bacteriologic monitoring service for 200 acute-care hospitals of 100 beds or more. 


Macrodantin remains consistently effective year after year — 
resistance is negligible 

8 Does not foster resistant bowel flora which may recycle infection. 

2 Does not change normal vaginal flora. . .little risk of Candida overgrowth. 
8 Concentrates its action in the urinary tract. 

Lets you reserve systemic agents for systemic infection. 


..too valuable to keep in reserve 


Macrodantin Soe 


(nitrofurantoin macrocrystals) 





Norwi ch-Eaton Norwich, New York 13815 


PHARMACEUTICALS Division of MortonNorwich Products, Inc. See next page jor a brief summary of prescribing information including susceptible organisms. 
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...too valuable to keep in reserve 


Macrodantin 


(nitrofurantoin macrocrystals) 
Capsules: 25,50, 100mg 


INDICATIONS: Macrodantin is indicated for the treatment of urinary tract infections when due to 
susceptible strains of Escherichia col, enterococci, Staphylococcus aureus (it is not indicated for 
the treatment of associated renal cortical or perinephric abscesses), and certain susceptible 
strains of Klebsiela species, Enterobacter species, and Proteus species. 


NOTE: Specimens for culture and susceptibility testing should be obtained prior to and during 
drug administration. 


CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal function (creatinine 
clearance under 40 ml per minute) are contraindications to therapy with this drug. Treatment of 
this type of patient carries an increased risk of toxicity because of impaired excretion of the 
drug. For the same reason, this drug is much less effective under these circumstances. 

The drug is contraindicated in pregnant patients at term as well as in infants under one 
month of age because of the possibility of hemolytic anemia due to immature enzyme systems 
(glutathione instability). 

The drug is also contraindicated in those patients with known hypersensitivity to Macro- 
dantin, Furadantin® (nitrofurantoin), and other nitrofurantoin preparations. 


WARNINGS: Acute, subacute and chronic pulmonary reactions have been observed in patients 
treated with nitrofurantoin products. If these reactions occur, the drug should be withdrawn and 
appropriate measures should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneumonitis or pulmonary 
fibrosis, or both) in patients on long-term therapy warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a contributing cause of 
death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have been induced by Macro- 
dantin. The hemolysis appears to be linked to a glucose-6-phosphate dehydrogenase deficiency 
in the red blood cells of the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-Eastern origin. Any sign of 
hemolysis is an indication to discontinue the drug. Hemolysis ceases when the drug is with- 
drawn. 

Pseudomonas is the organism most commonly implicated in superinfections in patients 
treated with Macrodantin. 

Hepatitis, including chronic active hepatitis, has been observed rarely. Fatalities have been 
reported. The mechanism appears to be of an idiosyncratic hypersensitive type. 


PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin therapy; this may become 
severe or irreversible. Fatalities have been reported. Predisposing conditions such as renal 
impairment (creatinine clearance under 40 ml per minute), anemia, diabetes, electrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such occurrence. 


Usage in Pregnancy: The safety of Macrodantin during pregnancy and lactation has not been 
established. Use of this drug in women of childbearing potential requires that the anticipated 
benefit be weighed against the possible risks. 


ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and emesis are the most fre- 
quent reactions; abdominal pain and diarrhea occur less frequently. These dose-related toxicity 
reactions can be minimized by reduction of dosage, especially in the female patient. Hepatitis 
occurs rarely. 


Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, which can be acute, 
Subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest pain, dyspnea, pul- 
monary infiltration with consolidation or pleural effusion on x-ray, and eosinophilia. The acute 
reactions usually occur within the first week of treatment and are reversible with cessation of 
therapy. Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. Recovery is somewhat 
slower, perhaps as long as several months. If the symptoms are not recognized as being drug 
related and nitrofurantoin is not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who have been on continu- 
ous nitrofurantoin therapy for six months or longer. The insidious onset of malaise, dyspnea on 
exertion, cough, and altered pulmonary function are common manifestations. Roentgenographic 
and histologic findings of diffuse interstitial pneumonitis or fibrosis, or both, are also common 
manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of their resolution appear 
to be related to the duration of therapy after the first clinical signs appear. Pulmonary function 
may be permanently impaired even after cessation of nitrofurantoin therapy. This risk is greater 
when pulmonary reactions are not recognized early. 

Dermatologic reactions: Maculopapular, erythematous, or eczematous eruption, pruritus, urti- 
caria, and angioedema. 

Other hypersensitivity reactions: Anaphylaxis, asthmatic attack in patients with history of 
asthma, cholestatic jaundice, hepatitis, including chronic active hepatitis, drug fever, and 
arthralgia. 

Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, eosinophilia, and 
megaloblastic anemia. Return of the blood picture to normal has followed cessation of therapy. 
Neurological reactions: Peripheral neuropathy, headache, dizziness, nystagmus, and drowsiness. 
Miscellaneous reactions: Transient alopecia. As with other antimicrobial agents, superinfections 
by resistant organisms may occur. With Macrodantin, however, these are limited to the geni- 
tourinary tract because suppression of normal bacterial flora elsewhere in the body does not 
occur. 


Eaton Laboratories Inc. 
A subsidiary of MortonNorwich Products, Inc., Manati, Puerto Rico 00701 
Address medical inquines to: Norwich-Eaton Pharmaceuticals, Medical Department, Norwich, New York 13815 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 
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Jesse Jones Box Corporation (est. 1843) 


P. O. Box 5120 
Philadelphia, Pa. 19141 
Please send me, postpaid — library cases for 


AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (8%4" x 11") 3 cases/year 

O OLD SIZE (7'4" x 1012") copies prior to 1975 
(2 cases/year) 
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HER OC ISN'T 
FOR BETTER 
OK WORSE. 


If it's NORLESTRIN® 1/50 (I mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in BA 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your "B A 
patient no more estrogen than she needs. ba 


NORLEST RIN¢. 


(1 mg norethindrone acetate and 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 


ie 
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Pur MN 


Please see following page for brief summary of prescribing information PARKE-DAVIS è 


© 1980 Warner-Lambert Company 
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Brief Su of Prescribing Information. 

NORLESTRIN® 1/50 

(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tablet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-diol), 50 


DES 
CRIPTION 
Norlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 

In clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 
Dose-related risk of throm ism from oral cont : Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See WARNING No. 5.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects 
from oral contraceptive use. This risk increases with and with heavy smok- 


ing (15 or more cigarettes per day) and is quite marked in women over 35 years 


gu Nomen 


o use oral contraceptives should be strongly advised not to 


The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information relating to these 
risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
‘boembolic and thrombotic disease associated with the use of ora! contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 

ascular disorders: In a collaborative study in women with and without predispos- 
ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 
smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfold to twelvefold increased risk compared to nonusers who do 
not smoke. The amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 
preeclamptic toxemia, and especially by cigarette smoking. 

_ The physician and the patient should be alert to the earliest manifestations of thromboem- 
. bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in users. If feasible, oral contraceptives should be discontinued at least four 
weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 
or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; however, an excess risk in users with documented benign breast disease was 
reported. 

there is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer, or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or ji ira Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy. female sex hormones may seriously 

damage the offspring. Ml 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. l 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 

1. Acomplete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include spe- 
Cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) ey to increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 

“a ested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas; 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 10% or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism, 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 


porphyria. 


| Notes on Administration 
Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
1/50— Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started. 

Norlestrin[21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow fe be a result of medication and not indicative of pregnancy. 

HOW SUPPLIE 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and packages of five refills. 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills. 

Norlestrin [21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills. YB 
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In serious intra-abdominal and 
. pelvic infections... 


The clinical importance 


and virulence of 
Bacteroides fragilis 





Clinical importance 
of B. fragilis 


Bacteroides fragilis is a major anaerobic 
pathogen in abdominal and pelvic infec- 
tions. Both aerobes and anaerobes are 
involved in the majority of serious intra- 
abdominal and female pelvic infections. 
Therefore, early antimicrobial therapy 
against both pathogens should be considered. 
Two studies have confirmed the value of 
including Cleocin Phosphate™ (clindamycin 
pee injection, NF) as part of the therapy 
or serious intra-abdominal and pelvic infection. 


Penetrating abdominal wounds 

In a prospective, randomized study at Cook County 
Hospital, Chicago, 100 patients who had penetrating 
abdominal wounds, with spillage of bowel contents, 
were given kanamycin (0.5 gram q12h) and either 
clindamycin (600 mg q6h) or cephalothin (3 grams 
q6h).! The clindamycin/kanamycin-treated group 
showed significantly fewer episodes of septicemia or 
intra-abdominal sepsis. The higher complication rate 
in the cephalothin/kanamycin group was the result of 
infections due to anaerobic bacteria alone or a mix- 
ture of aerobes and anaerobes (see Tàble 1). 


Table 1 Cephalothin / Clindamycin / 
Kanamycin Kanamycin 
Number of patients 52 48 


Septic complications 
Septicemia rd 2 
Intra-abdominal abscesses 7 3 


Total complications 14 5 


Postcesarean endomyometritis 
In a prospective, randomized study at the Univer- 
sity of Southern California Medical Center among 
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200 women who developed endomyometritis follow- 
ing cesarean section, the clinical response was more 
favorable in those receiving clindamycin (600 mg 
q6h) and gentamicin (60-80 mg q8h) than in those 
receiving penicillin (5 million units q6h) and gen- 
tamicin (60-80 mg q8h) (see Table 2)? 


Table 2 Penicillin / Clindamycin / 
Gentamicin Gentamicin 

Number of patients 100 100 
No response—third 

antibiotic required 29 5 
Serious complications * 4 0 
Mean duration of hospital stay (days) 8.7 7.4 
Mean febrile degree hours 110 81 
Mean febrile degree hours in 

eight patients who developed 256.4 73.4 

Bacteroides bacteremia (n = 6) (n= 2) 


* ] patient with pelvic abscess, 1 with wound Adapted from Ledger et al. 


evisceration, and 2 with septic thrombophlebitis. 
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. TT A subsequent clinical study has shown that in the 
Virulence of B. fragilis acute phase of pelvic inflammatory disease, women 
from whom B. fragilis was cultured after culdocen- 
tesis had a more significant change in antibody 
titer to the polysaccharide antigen than did women 
from whom B. fragilis was not isolated. 

These data suggest that B. fragilis may play 
a significant role in acute pelvic inflammatory 
disease and may be involved early in the infectious 
process. 


\s clinical studies have shown, antibiotics active 
igainst B. fragilis must be instituted early in the 
ourse of therapy for serious pelvie and abdominal 
nfection to prevent complications due to this 
rganism. 

Research is currently being conducted to 
etter define the virulence of B. fragilis. 


Specific antigenic marker 

investigators at the Harvard Medical School have Antibiotic susceptibility 

dentified a capsular polysaccharide on the outer Cleocin Phosphate has maintained an excellent 
record of in vitro activity against B. fragilis. 


nembrane of B. fragilis. In an experimental model, 
in antibody response to this antigen was associated 
with B. fragilis infection. The clinical significance 
Xf this Mutibodscti Een relationship is unknown. 
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(clindamycin phosphate injection, NF) 
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Cleocin Phosphate™ 
(clindamycin phosphate injection, NF) 
STERILE SOLUTION— FOR INTRAMUSCULAR AND INTRAVENOUS USE 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. Cholestyramine and colestipol 
resins have been shown to bind the toxin in 
vitro. See WARNINGS section. The colitis is 
usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and 
may be associated with the passage of blood 
and mucus. Endoscopic examination may 
reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 





Each ml contains: 
clindamycin phosphate 


OOUNAICM IO 4... xL Tu ee Sepa 150 mg 

clindamycin 
Denzyl alcoBi ais cds etos ira RES 5 mg 
disodium edetate . .................:... 0.5 mg 
Weer for SCHON. e a ra era cn es qs 


When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alterna- 
tives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis, and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis, and postsurgical vaginal cuff 
infection. 


J-6825-9 
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Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment 
of chronic bone and joint infections due to sus- 
ceptible organisms. Indicated surgical proce- 
dures should be performed in conjunction with 
antibiotic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 

Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Cholestyra- 
mine and colestipol resins have been shown to 
bind the toxin in vitro. Mild cases of colitis may 
respond to drug discontinuance alone. Moderate 
to severe cases should be managed promptly 
with fluid, electrolyte, and protein supplementa- 
tion as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve the 
colitis. Other causes of colitis should also be 
considered. : 

A careful inquiry should be made concerning 
previous sensitivities to drugs and other aller- 
gens. Antagonism has been demonstrated 
between clindamycin and erythromycin in vitro. 
Because of possible clinical significance, these 
two drugs should not be administered concur- 
rently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in the range of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less weli. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 
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severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of 
nonsusceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be availa- 
ble for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver function 
tests have been observed during clindamycin 
therapy. Hematopoietic: Neutropenia, eosino- 
philia, agranulocytosis, and thrombocytopenia 
have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been 
made. Local Reactions: Pain, induration, and 
sterile abscess have been reported after intra- 
muscular injection, and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramuscular 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as sterile solution with 
each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules of 
2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B-7-S 


References: 1. Thadepalli H, Gorbach SL, 
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trauma, anaerobes, and antibiotics. Surg Gyne- 
col Obstet 137:270-276, 1973. 2. DiZerega G, 
Yonekura L, Roy S, Nakamura RM, Ledger WJ: A. 
comparison of clindamycin-gentamicin and peni- 
cillin-gentamicin in the treatment of postcesarean 
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For academia: A bill of particulars 


RICHARD L; MILLER, M D F.A.G.0.6C. 


Waterloo, Iowa 


THE WORD “ACADEMIA” is not to be found in every 
dictionary. Its usage here is meant to include full-time 
faculty members of the departments of obstetrics and 
gynecologv of our teaching institutions. Despite the 
usual postgraduate course polls, there remains the 
suggestion that this group is not always tuned into the 
educational needs of us "out there." It is also they who 
plan our meetings, run our professional societies, sit 
upon elevated dais and lecture to us, and who wield the 
considerable power of the microphone. For the most 
part they also write and edit our journals and carry on 
endless public monologues in the lay popular media as 
well. This bill of particulars touches upon only a few 
points which these people might ponder. There are 
many more. Finally, these points are set down here in 
no priority sequence. 


Ultrasound 


This technology, especiallv the new real-time scanner, 
is of fantastic benefit for us all, but many of us legiti- 


Reprint requests: Dr. Richard L. Miller, 330 South St., 
Waterloo, Iowa 50701. 


0002-9378/80/140635--03$00.30/0 © 1980 The C. V. Mosby Co. 


mately dread the possibility that somewhere down the 
line we shall face something akin to the diethylstilbes- 
trol and x-ray problems we now know exist. Exposing 
cell cultures or sheep fetuses to ultrasound waves is not 
quite the same as exposing humans in utero in the early 
weeks of intrauterine life to these same waves. We re- 
ally donot know if this modality is safe, and responsible 
long-range data ought to be ongoing right now. 


Breech 


There is no doubt that many breech deliveries of the 
past ought better to have been accomplished abdomi- 
nally, but it is another thing altogether to imply that a// 
breech presentations should be delivered by cesarean 
section. A breech presentation should be treated as any 
other high-risk situation: X-ray pelvimetry as well as a 
determination of position especially as it pertains to the 
fetal head is indicated. Internal fetal monitoring dur- 
ing labor is important, and good anesthetic procedures 
as well as skill and experience on the part of the obste- 
trician are other essentials to good management. Many 
of us have delivered hundreds of breeches and have 
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not left in our wake maimed or retarded citizens. It is 
also possible that all the problems do not occur in the 
birth room but may be related to intrauterine factors: 
The fetal calvaria may not do well when in close ap- 
proximation to the area of fundal dominance, and 
there are other speculations one might entertain. 
There is not, to my knowledge, a good prospective 
study of carefully monitored breech labors and such a 
study should be done forthwith before we are all forced 
to deliver by cesarean section for reasons of mal- 
practice. 


Infection 


Today our maternity units, once so clean, are adrift 
in a vast primordial bacterial soup. The germs have 
now gone underground and whereas a short time ago 
anaerobes were of little concern to us they now consti- 
tute a formidable problem. Could some of this be due 
in part to Academia’s dubious recommendation that it 
was no longer necessary to separate postpartum pa- 
tients from postoperative gynecologic patients, particu- 
larly as applied to postoperative vaginal surgery pa- 
tients? Bacteria have something in common with 
rats—they are very adaptive in their survival tech- 
niques. The germs are adapting faster than we can in- 
vent effective microbials to contain them and there may 
well come a day when they become useless. It is a sad 
state of affairs when we are advised to use prophylactic 
antibiotics in situations where careful surgical expertise 
should suffice. If the original quasi-Semmelweissian 


concept of postpartum care is now considered passé, if 


adequate cleansing and perhaps even shaving of the 
perineum so traumatic and unnatural, if meticulous 
surgical technique so time consuming, then we have 
learned very little and the problem will continue. 


Resident training 


The percentage of medical students opting for our 
specialty remains fixed at about 7, perhaps not always 
the brightest in the class but still very bright indeed. 
Somewhere along the line, however, Academia have 
influenced these young people to become somewhat 
too dependent on electronic gadgetry, endless esoteric 
laboratory tests, and antibiotics. Perhaps it might be a 
good idea to incorporate into each department a full- 
time seasoned clinician—he could leaven all this pure 
science with common sense both as it applies to patient 
care and as it applies to the insurance carriers’ or pa- 
tients’ purses. Residents still should be able to auscul- 
tate, palpate, evaluate, and even think on occasion, and 
they ought not be taught to resort to the scalpel so 
quickly in minimal stress situations. 
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Journals 


Academia must cut back on their output before we 
literally drown in paper. There should be a ban on 
publishing preliminary reports and for the most part 
large, well-controlled, double-blind prospective studies 
are the only ones which should reach the press. 
Academia, who are all too hot to publish for one rea- 
son or another, should communicate by telephone or 
mailogram in private rather than in the journals when 
they are merely hinting at things or giving their im- 
pressions, 


Recertification 


It will soon be a matter of survival and most of us are 
resigned to it, but it is nonetheless a very bitter pill. 
Consumers probably first thought of it as a good idea 
but it was fostered by Academia, although they love to 
make a point out of differentiating themselves from 
the American Board. It is a bitter pill because we all 
know that no written examination can ever hope to 
truly evaluate the skills of an experienced, innovative 
clinician. Many of the examination questions are too 
absurd and impractical to discuss and the very consid- 
erable stresses of the recertification process upon us are 
incalculable. 


The pill 

The extraordinary zeal with which investigators have 
researched the pill has no precedent in medicine. They 
have found very little good in it and have brayed at the 
top of their lungs vis-a-vis the media about all the pos- 
sible problems in a manner some of us find quite 
offensive. Young women are fleeing the pill in large 
numbers and this portends ill for the future. Who 
wishes to return to the enormous numbers of un- 
wanted pregnancies of the past with all the problems 
associated with them? Many of us use the pill as our 
front-line contraceptive and have for years, and I am 
sull looking for my first significant pill problem. The 
anti-pill flak should be turned down a bit because the 
alternative to a near-perfect, effective contraceptive is 
usually pregnancy, which is not free from risk as we all 
know perfectly well, and this ought to be factored into 
the equation much more so than it presently is. 


Cancer 


There is terrible confusion here—too many incom- 
plete short-term studies. Cancer is much too serious a 
disease to treat with anything but the best within us and 
the treatment phase of it simply cannot all be done by 
oncologists in oncology centers, desirable as this goal 
may be. With all the tragic material around us one 
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would think that by now we would have effective pro- 
tocols for most of the gynecologic malignancies, but we 
are far from it. There is confusion in the literature on 
almost every therapeutic point and the confusion has 


spread to our patients through the insidious implica- 


tions of the public press. Granted the exact cause of 
cancer is unknown, but it is poor policy indeed, for 
example, to tell the public that uterine cancer is caused 
by estrogens. These "estrogen cancers’—peculiar be- 
cause apparently they neither invade nor metastasize. 
Why in Norway has there been a doubling of the inci- 
dence of uterine cancer in a country where estrogens 
have never been used to any extent in treatment of the 
menopause and where Premarin has never been intro- 
duced? There are obviously many factors at work. 
Academia should clean up its cancer act in our medical 
literature but almost of more importance in the public 
media as well. 


Postgraduate education 


Academia has done a very superior job here and we 
are grateful to them. In spite of their efforts, however, 
a few points ought to be made: the expense—why are 
the meetings all held in such expensive places? When 
last in San Francisco I spent $92.00 per day for a mod- 
est hotel room and when I inspected the $70.00 rooms 
I found them to be closets. Why not arrange rates— 
reasonable rates—like the other large groups do? The 
temptation to escalate the fees should be resisted. At a 
nearby university with an active postgraduate educa- 
tion program they are dealing with fees of over a mil- 
lion dollars yearly and this is not only big business but a 
big temptation as well. In fact, it would be interesting to 
see what happens to these large sums—I mean who 
gets how much? Some of us are rather amused by the 
age of our teachers at these meetings. When a full pro- 
fessor aged 35 speaks at length and always very eru- 
ditely about problems with breech or placenta previa, 
etc., it might best be described as pathetically amusing 
since his experience must be minuscule—all we ask is 
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that he keep himself in perspective. Many of us prefer 
to be taught practical things we can use and merely kept 
abreast of the esoteric technology. Some of us might 
even like to be instructed as to how exactly to apply an 
internal fetal monitor, determine a scalp pH, inject a 
caudal or epidural anesthetic, use a real-time ultra- 
sound scanner, etc., but in an atmosphere where the 
clinician does not, for God's sake, feel inferior to the 
smirking resident there in the corner. There are very 
few teaching institutions which offer this sort of thing 
as part of their postgraduate curriculum. 


Anachronisms 


Academia ought to lead the way in restructuring 
some ancient misconceptions. The 40-week gestation 
myth should be the first to go and all pregnancies 
ought to be dated from conception. The douche long 
ago should have become obsolete but it is still being 
taught to the residents—it is akin to treating con- 
junctivitis with Murine. Prolapse of the umbilical cord 
should be seen for what it is—a sign of profound 
hypotension within the umbilical arteries associated 
with a shock state in the fetus due to whatever, not just 
due to the fetal position in utero. A normal cord with 
normal arterial pressures will not and cannot prolapse 
irrespective of the fetal position. Anchoring the round 
ligaments to the vaginal cuff for “support” is another 
hoary surgical procedure that is totally unnecessary but 
still being taught. Estrogen shots—I have no syringe in 
my office for shots of any kind, etc., etc. 

In conclusion, Academia, as talented and dedicated a 
group as it presently is, ought to suffer a little reas- 
sessment from time to time like the rest of us and not 
from their peers either. Those of us in the field, the 
front-line troups as it were, have some sort of respon- 
sibility here and, although I am in no way anybody 
else's spokesman, there is something to be said for 
candid observations openly expressed with the sole in- 
tent of being constructive. 
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SOME MONTHS ago, when your President asked me if 
I would make a presentation on this occasion, I was 
happy to accept. It is a great honor to address this 
distinguished Society, a rigorously critical and dis- 
criminating body. My initial thoughts about the topic of 
my address led me to propose a review of one or an- 
other of my clinical investigational interests pursued 
over the years; but when I made this suggestion to your 
President, he made the countersuggestion that I ad- 
dress a philosophical rather than a scientific theme; 
namely, the problem of teaching obstetrics and gyne- 
cology, and the attributes of the clinical teacher. 

I freely admit to innumerable biases about how to 
teach our discipline, untempered by the inconvenience 
of objectivity. My excuse for pursuing the theme is, I 
suppose, the circumstance that I have been directly and 
constantly involved in the teaching of obstetrics and 
gynecology to medical students and house officers for 
more than a quarter of a century, which certainly puts 
me in the "old timer" category; and a familiar charac- 
teristic of old timers is their propensity to pontificate 
and enlarge on their opinions and prejudices, devel- 
oped layer by layer over the years into a protective shell 
to shield them from buffeting by the winds of change. 
So, it is without much apology that I venture to air to 
this distinguished gathering some personal thoughts 
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and reflections about medical education as it applies to 
our specialty, fully realizing that some of my thoughts 
seem like spitting into a high wind. 

Teachers of clinical disciplines are faced with specific 
problems which differ from those faced by teachers of 
other subjects. For instance, it is possible to present the 
basic scientific content of obstetrics and gynecology by 
means of the usual techniques employed in teaching 
traditional college courses: lectures, seminars, assigned 
readings, and so on. However, the practical applica- 
tions of this basic knowledge to the delivery of patient 
care are more subtle and elusive to convey, and this 
aspect of teaching involves the cooperation of the pa- 
tients themselves, often at times of crisis and stress in 
their lives when they may be understandably reluctant 
to see their intimate and private bodily functions be- 
come the subject of a didactic lesson. The clinical 
teacher has the difficult task of demonstrating to his 
students by precept and example how to approach the 
diagnosis and management of clinical problems while 
at the same time maintaining an appropriate doctor- 
patient relationship. 

A further difficulty is encountered by reason of the 
fact that not all students can be. taught by the clinical 
instructor in the same way. The approach to a clinical 
teaching situation, for example, is necessarily quite dif- 
ferent in the case of third-year medical students than in 
that of house officers at various levels of training. For 
this reason, I have always preferred to conduct teach- 
ing rounds aimed at undergraduate students at differ- 
ent times from those scheduled for residents. House 
staff members must themselves, in turn, begin to learn 
the nuances of teaching their juniors, especially in 
hospitals in medical centers with active undergraduate 
clinical clerkships. Part of the task and responsibility of 
the senior clinical teacher is the propagation of his 
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kind. Indeed, we must all keep in mind that, from the 
earliest times, physicians have had the obligation of 
teaching their art to the next generation. One need 
only cite the exhortation of the Hippocratic Oath, and 
the root meaning of the title of “Doctor,” which de- 
clares that all physicians are teachers. 

The teaching of obstetrics began historically as an 
extension of the influence of great individual prac- 
titioner-teachers, and only reached official academic 
respectability in relatively recent times. One of the 
great masters of obstetrics was the Frenchman Francois 
Mauriceau (1637-1709), a most skillful practitioner and 
meticulous observer whose influential monograph “Des 
maladies des femmes grosses et de celles qui sont ac- 
couchées,” published in 1668, went through many edi- 
tions and was translated into English, German, Dutch, 
and Italian. Despite his enormous talent and influence, 
Mauriceau was not a doctor of medicine, but only an 
ordinary surgeon, a relatively lowly calling in his time. 
His observations ranged widely over a variety of 
obstetric conditions, including the circulation of the 
pregnant uterus, the formation of milk, the treatment 
of placenta previa (discovered by his contemporary and 
supporter, Paul Portal), and the recognition of the 
lochia as analogous to the suppuration of a wound. The 
emergence in the seventeenth century of a group of 
distinguished French teachers of obstetrics coincided 
with the admission of surgeons to normal deliveries for 
the first time, supplementing the midwives who had 
been the exclusive attendants of the pregnant woman 
in the past. Expert surgeons first founded maternity 
institutes in France, and they became centers of teach- 
ing which accounted for the rapid and brilliant devel- 
opment of obstetrics in France in advance of similar 
developments in other countries. This preeminence of 
France in the teaching of obstetrics was continued in 
the eighteenth century, when there was an influx of 
physicians and students to France from many parts of 
the world. Preeminent among the great teachers of this 
era was André Levret (1730-1780), who surely must be 
numbered among the most illustrious obstetricians of 
all time. He independently devised the addition of the 
pelvic curve to the rudimentary obstetric forceps, made 
pioneer studies of extrauterine pregnancy, and cod- 
ified various delivery procedures for the different pre- 
sentations. Perhaps equally outstanding was I. L. 
Baudeloque (1746-1810), who was among the first to 
formulate and expound to his students a systematic 
description of the mechanisms of labor. 

While the great French school of obstetrics was 
flourishing under these outstanding proponents of the 
discipline, an equally superb teacher and practitioner 
came to prominence in England in the person of 
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William Smellie (1697-1763). He did his practicum for 
20 years as a village doctor, then went to London to 
dedicate himself to the teaching of what he had learned 
through a long clinical experience in an obscure com- 
munity. In 10 years, Smellie personally conducted 280 
full courses of lectures which were attended by thou- 
sands of pupils. Another notable English obstetrician 
of that day was Charles White (1728-1813), of Man- 
chester, who foreshadowed the important contribu- 
tions of Oliver Wendell Holmes and Ignaz Philipp 
Semmelweis to the understanding of puerperal fever. 

In the eighteenth century, too, came the rise of 
obstetrics as a recognized academic subject in the uni- 
versities. This development was most notable in the 
Germanic countries, where obstetrics entered univer- 
sity curricula in 1737, and the first schools for midwives 
were placed under university jurisdiction toward the 
middle of the century. Outstanding professors among 
the German obstetricians were J. G. Roederer (1726- 
1763), who produced scientifically rigorous work on 
the fetal circulation, the position of the fetus in utero, 
and the mechanism of delivery. F. B. Osiander (1759- 
1822), professor at Gottingen, was an exponent of ac- 
tive interventionism in obstetrics, teaching the advan- 
tages of routine elective forceps delivery. His opposite 
number on the conservative side of the question was 
L. J. Boer (1751-1835), professor of theoretical and 
practical obstetrics at the University of Vienna, who 
championed the doctrine that pregnancy is essentially a 
physiologic process, so that conservative and expectant 
management should be the rule rather than the ex- 
ception. 

By the latter part of the nineteenth century, obstet- 
rics had, so to speak, come of age as an academic disci- 
pline in most of the Western world, and its leading 
exponents were all actively concerned with the trans- 
mission as well as the acquisition of knowledge in the 
field. Some of the major figures of this era were John 
Braxton Hicks (1825-1897), who, in addition to de- 
scribing the rhythmic uterine contractions of late preg- 
nancy, reintroduced the operation of internal podalic 
version; C. S. F. Crédé, who, in 1884, instituted the 
routine instillation of silver nitrate into the eyes of 
newborn infants as prophylaxis against infantile gon- 
orrhea-related blindness; and Sir James Young Simp- 
son (1811-1870), who is best remembered today for the 
standard forceps model which bears his name, as well 
as the introduction of anesthesia into obstetric practice. 

The nineteenth century saw the emergence of gyne- 
cology as an independent clinical branch, although in 
many places it was more often considered to be an ad- 
junct of general surgery than the sister science of 
obstetrics. Here, the United States made epochal con- 
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tributions, establishing itself as a leader in gynecic sci- 
ence. One has only to think of Ephraim McDowell, 
James Marion Sims, and Howard A. Kelly to appreciate 
America’s contribution in this area, although, of these 
significant figures, only Kelly had academic connec- 
tions of note. In the twentieth century, we have seen 
the rise of outstanding academic departments of the 
combined specialty headed by highly influential teach- 
ers: J. Whitridge Williams at Johns Hopkins, E. D. Plass 
at Iowa, Norman F. Miller at Michigan, William F. 
Mengert at Dallas and Chicago, and many others. The 
teaching of obstetrics also received powerful impetus 
from J: B. deLee in Chicago. Indeed, our specialty has 
advanced as the result of the transmission of traditions 
of excellence from generation to generation through 
the medium of preeminent teachers who have them- 


selves contributed immeasurably to the growth of 


knowledge of reproductive medicine. 

Although recent trends in medical education have 
tended to deemphasize the role of the individual 
teacher in favor of an increased reliance on audiovisual 
apparatus, prescribed objectives, and programmed 
instruction, I would like to propose that the truly excel- 
lent clinician-teacher is the szne qua non of clinical edu- 
cation. If this is so, then it would be pertinent to exam- 
ine the qualities and characteristics of such a teacher, 
and attempt to define in some measure a few yardsticks 
for identifying him or her. 

First of all, the excellent clinical teacher shares with 
all other good teachers a few basic characteristics 
which, although they may sound platitudinous, seem to 
be of crucial importance. Perhaps the most basic pre- 
requisite of all is that the teacher must know his subject. 
He must also be acutely aware of the limits of his 
knowledge, and must never pretend to know more 
than he really does know. Even the most callow and 
uninformed undergraduate student can unerringly 
spot a phony teacher; and no teacher ever lost an iota 
of respect by admitting ignorance when it exists. By the 
same token, what he knows he must propound with 
succinct authority and requisite detail, demonstrating 
by his example that he has acquired the essential habit 
of ongoing scholarship and regular study of the ever- 
expanding and changing literature produced by those 
working in his field of learning. 

But scholarship alone is not enough; be he ever so 
brilliantly and elaborately abreast of the latest work in 
his field, he cannot be a useful teacher to his juniors 
unless he can be heard. Too often the potential effec- 
tiveness of the physician, whether in a ward or a 
classroom setting, is vitiated by a mumbling and in- 
coherent delivery. “Let them hear you!” ought to be a 
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precept indelibly imprinted on the teacher's mind. 
Keats’ words to the effect that "Heard melodies are 
sweet, but those unheard are sweeter" may be poeti- 
cally apt for pipers on a Grecian urn, but they are 
definitely not applicable to teachers of academic disci- 
plines. 

The third essential of a teacher is that he must be 
understood. I am sure everyone here has at some time or 
another been subjected to a dissertation which, al- 
though emanating from a presumably authoritative 
speaker, and possibly delivered audibly, dealt with ma- 
terial so remote from the auditor's background and 
experience as to render its message totally incom- 
prehensible. To be effective in communication, the 
teacher must accurately gauge his students’ basic in- 
formation, and in pursuing his thesis must develop its 
concepts systematically and logically so that complex 
formulations are built up by a synthesis of their simple 
components. I am not suggesting that we are to “talk 
down” to our students, for nothing would lose their 
attention and forfeit their respect more quickly than 
that. Rather, we must seek the delicate balance between 
the esoteric and the elementary, based on what needs 
to be a realistic understanding of the students’ educa- 
tional needs and capacities. 

Assuming, then, that the three indispensable ele- 
ments of knowledge, audibility, and comprehensibility 
are present, we shall examine some of the attitudinal 
and philosophical qualities that make the difference 
between a merely good teacher and a potentially great 
one. One of these qualities is that of exhibiting an ap- 
propriate attitude toward one’s students. To function 
effectively, the teacher must make clear his particular 
and peculiar relationship to his students. Although it 
should be evident to the student that the teacher is 
sympathetic to his needs and interested in his welfare, 
an atmosphere of relaxed camaraderie is not the best 
milieu for a fruitful interchange between teacher and 
pupil. It is important to understand the difference in 
function between a teacher, on the one hand, and a 
friend, on the other. In the case of our friends, we 
enjoy them the way they are, and only want them to 
remain themselves; with our students, on the contrary, 
we must adopt a critical attitude, striving to change 
them from the state in which we find them to one in 
which they will have been improved as the result of our 
interaction with them. As teachers, we should be 
“friendly” certainly, but not “friends” of the students in 
the quintessential sense, recognizing that the function 
of a teacher is not the same thing as the function of a 
friend. Perhaps a closer degree of personal intimacy is 
possible and appropriate between residents in training 
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and their clinical preceptors, but even in this connota- 
tion the distinctive roles of teacher and student must be 
kept in perspective. 

Yet another quality is essential to the teacher of a 
clinical discipline: he must be a competent clinician. In 
recent years, the maintenance of technical competence 
has sometimes been a problem for certain individuals 
called upon to function as teachers. The complexities 
of administering large academic departments of ob- 
stetrics and gynecology have, on occasion, swallowed 
up the energies of originally solidly trained individuals 
who have been drawn to full-time academic medicine. 
It is all too easy for an aspirant to academic distinction 
to become so overwhelmed by committee assignments, 
labyrinthine university politics, civic pressures, ex- 
tended absences, visiting professorships, budget con- 
struction, curriculum design, and countless other de- 
manding activities, all of which are doubtless important 
and "count as work," that his clinical skills become 
rusty. The quality of his teaching will inevitably suffer. 
He may still lecture and make rounds when his sched- 
uled turn comes, but an essential immediacy will have 
been lost from his performance. He remembers the 
words, but has forgotten the tune. 

The remedy for this state of affairs is not always 
readily found. In some academic institutions, private 
practice plans involving full-time faculty members have 
generated heated opposition and acrimonious dissent, 
particularly on economic grounds. Yet concern for the 
quality of clinical education would seem to dictate that 
full-time clinical teachers need to have a reasonable 
amount of direct responsibility for the care of patents. 
This is difficult to accomplish on a ward service where 
the resident in training is appropriately entrusted, 
under faculty supervision, with the primary care of the 
patients. In contrast, in affiliated hospital programs 
without full-time faculty, the amount and quality of the 
clinical instruction may suffer from the constant de- 
mands of private practice on the harried volunteers. In 
their case, although they may remember the tune, they 
have forgotten the words. The old adage, "Those who 
can, do; those who can't, teach," has no applicability to 
teachers of a clinical subject; in their case, those who 
can't do, can't teach either. 

In the academic setting, the answer to the problem of 
maintaining clinical competence may lie in some form 
of "geographic full-time" arrangement in which ap- 
propriately limited private practice opportunities are 
made available to faculty clinicians in or adjacent to the 
academic institution to which primary allegiance is 
owed. In recent years there has been a widespread ten- 
dency to develop such private practice plans within 
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university health science centers, and they have met 
with some success despite predictable opposition from 
both university officials and nonuniversity-connected 
community practitioners. 

Another requisite quality of an effective teacher has 
come to prominence during the past two decades or so; 
I refer to the ability to adapt to change. Perhaps the 
most drastic change to emerge in medical education 
during recent years has been in the nature and at- 
titudes of the undergraduate students themselves. 
Prior to the mid-nineteen sixties, the medical student 
population tended to be a fairly predictable mix of in- 
dividuals from the relatively privileged middle class, 
basically conservative in outlook, often fun-loving and 
prankish in leisure hours, but essentially respectful, at- 
tentive, and studious in classroom and laboratory, with 
correspondingly dignified public deportment and at- 
tire. Before such a class, the professor could present 
himself without challenge as an authority figure and 
fear no contumely, at least to his public persona. The 
medical students of that era imposed on one another 
certain norms of conduct that included nominal defer- 
ence to their teachers on official occasions, such as 
classroom and laboratory encounters, clinical rounds 
on the wards, oral examinations, and the like. If the 
professor was curious to catch a glimpse of what the 
students really thought of him and his faculty col- 
leagues, he would drop in on the impromptu skits put 
on at Christmas time as an annual tradition. The 


teacher would rarely be called on by his students to 


discuss the social or political aspects of medical prac- 


tice, and was exempt from confrontation and challenge 


from the students except in the area of the strictly fac- 
tual aspects of his material. 

All this changed abruptly in the sixties, when protest 
against the war in Vietnam catalyzed the student unrest 
that came to be the salient feature of American college 
and university campuses. The vocal and energetic ac- 
tivists of the turbulent college scene had their counter- 
parts in the medical schools, whose faculties and ad- 
ministrations often found themselves in acrimonious 
confrontation with this new breed of students and 
house staff. Suddenly, the students were explicitly con- 
cerned with the social and humanitarian aspects of 
medicine and the delivery and distribution of health 
care, particularly to the deprived and underprivileged 
segments of our society, and it surely sometimes must 
have seemed to faculty members, trained in a less agi- 
tated era, that this social activism interfered with sound 
basic medical education. 

Teachers had to come to terms with a (to them) often 
shocking and unsettling change in the students’ per- 
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cepton of the image of the physician—an image vastly 
different from that of teachers from earlier decades 
who still continued in their posts. At the height of the 
activist movement, students and house staff would chal- 
lenge the very morality of fee-for-service medical prac- 
tice, proclaiming the physician’s ethical mandate to de- 
vote himself to selfless service in inner city ghettos and 
remote rural communities, presumably leaving the 
more affluent classes to the care of the older generation 
of doctors for as long as it should last. As is the case 
with most revolutionary movements, there was an ini- 
tial thrust of maximum outrage against and dispar- 
agement of the “establishment,” expressed as graphi- 
cally as possible by behavior and style that differed 
flagrantly from previously unquestioned norms. We 
can all remember the hallmarks of this reaction: the 
unkempt hirsutism, the barefoot sandals, the blue jeans 
and peace symbols, the systematic boycotting of all 
formal and ceremonial occasions, the rash of student- 
organized and student-staffed storefront health clinics 
in slum neighborhoods, the refusal of some to honor 
prior commitments to the armed forces, and the rise of 
union-like house staff organizations calling for collec- 
tive bargaining. In this ambiance, many faculty persons 
felt themselves adrift on hostile seas. Some responded 
by empathic tolerance, others by actively joining the 
movement, although large numbers reacted with an 
attitude of glacial disdain and withdrawal behind the 
none-too-secure bastions of the status quo ante. 

With the passage of time, the pendulum now seems 
to be swinging back toward a more conservative stance, 
although the aftermath of the activist movement has 
spawned an era of legalism in which students are dis- 
posed to defend their rights against alleged violations 
by the faculty and administration, challenging unpalat- 
able rulings by filing grievances against wrongs, both 
real and imagined. Consequently, today's medical 
educators face thorny problems in the evaluation of 
students, and must carefully skirt any overtones of dis- 
crimination. The mandated admission of minority in- 
dividuals to medical school has in many instances made 
it necessary to modify the educational process to com- 
pensate for deficient academic backgrounds. The 
backlash symbolized by the much publicized Bakke case 
seems actually to have reinforced the principle of spe- 
cial consideration for certain minority groups 





a prin- 
ciple which indeed reflects the whole spirit of the times. 
To be effective teachers on the contemporary scene, 
therefore, we must achieve a modus vivendi within the 
limits imposed by the current student mindset, and at 
the same time develop enough flexibility to make any 
changes in approach that may become necessary as our 
"constituency" changes. A fine balance must be main- 
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tained between adherence to sound principles, on the 
one hand, and sensitivity to the best way of conveying 
those principles to the next generation, on the other. 

So far, I have dwelt on the attributes of the teacher in 
his relationship to his students without referring to the 
design of the curriculum which is to be conveyed 
through his efforts. The discipline of obstetrics and 
gynecology has in recent years sponsored an intensive 
effort to define both the basic science prerequisites for 
a clerkship in the field and the educational objectives 
for residents. The criteria in question have been devel- 
oped as the result of diligent activity on the part of the 
Kennedy Committee of the American Association of 
Obstetricians and Gynecologists and the Council on 
Resident Education in Obstetrics and Gynecology. 
These documents have provided a solid basis for ensur- 
ing that students and residents are systematically ex- 
posed to a defined body of knowledge considered to be 
the minimum requirement for educational programs 
in the specialty, although the extent to which they are 
actually being used in the 131 medical school depart- 
ments currently in existence is difficult to determine 
with any accuracy. 

An attempt to document the current status of un- 
dergraduate teaching in obstetrics and gynecology has 
recently been published by Stenchever and associates, ' 
reporting for the Undergraduate Education Commit- 
tee of the Association of Professors of Gynecology and 
Obstetrics. From this survey it appears that after a time 
of intensive curricular changes during the 1960s and 
1970s, some degree of stabilization of the curriculum 
has been achieved. Although there has been a definite 
trend toward the use of what might be termed “educa- 
tional hardware"—teaching carrels, audiovisual ma- 
terials, simulation models, and the like—the study 
showed that in the majority of the departments the 
faculty still tends to favor the sort of direct involvement 
with students that has been the mainstay of clinical ed- 
ucation through the centuries. It is of interest that the 
most preferred teaching methods of both the faculty 
and students were group discussions and lectures— 
modalities that stress interpersonal reaction and pro- 
vide scope for the exercise of the teacher's personality 
and individual style. The organization of workshops 
and in-service programs designed to improve the qual- 
ity of faculty teaching has been à feature of the past 15 
years, providing exposure to professional expertise in 
such areas as curriculum development, evaluation 
techniques, teaching strategies, and the writing of ob- 


jectives, and no doubt these programs have served and 


can continue to serve useful purposes. Stenchever 
points up the problem of instructing students in clinical 
situations, and indicates that house staff members 
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spend more time than faculty members in task- 
oriented situations revolving around the labor and de- 
livery rooms, the wards, the outpatient clinics, the 
operating rooms, and teaching rounds. Faculty mem- 
bers teach more in tutorial sessions, lectures, semi- 
nars—in other words, in more formal and structured 
instructional time. I believe that this is as it should be, 
for where else would the next generation of teachers 
find the opportunity to serve its apprenticeship if not in 
the highly formative years of the clinical residency? 
Any discussion of education in obstetrics and gyne- 
cology, or indeed in any clinical discipline, must in- 
clude consideration of how to evaluate the students. 
This is actually far from a simple matter, and is espe- 
cially thorny in the present-day atmosphere of empha- 
sis on protection of students against unfair discrimina- 
tion and violation of basic rights. Although it might 
seem most desirable to evaluate students on the basis of 
observed behavior and general impression, such non- 
objective yardsticks can no longer be considered to be 
adequate unless bolstered by as many objective criteria 
as possible. Written descriptive assessments of indi- 
vidual students have less validity in these days of 
inflated class size and diminished one-to-one contacts 
between faculty and student, and we are forced to fall 
back on the comparative results of written and oral 
examinations. These measure the student's fund of 
knowledge to a reasonable extent, but cannot give any 
clues as to such essential but intangible qualities as hon- 
esty, integrity, diagnostic skills, judgment, and deci- 
sion-making ability. It has been proposed that pretest- 
ing and posttesting techniques may help us to pinpoint 
deficiencies in our teaching methods, and to this end a 
standardized entry-level test has been devised and 
made available to constitute a baseline for the final 
evaluation of later test results. Most departments seem 
to agree that, at the undergraduate level of training, 
minimal emphasis should be placed on technical and 
surgical skills and research ability, although there is a 
difference of opinion in regard to the validity of any 
judgment about personal appearance or professional 
deportment. Grading systems also vary from one in- 
stitution to another, but there is a clear trend toward 
the honors/pass/fail formula rather than toward the 
use of number and letter grades. Frequently suggested 
means of evaluation include consideration of student 
feedback, pooled faculty discussion, and student per- 
formance on National Board examinations in addition 
to the departmental tests. Some departments have at- 
tempted to define their expectations of students by is- 
suing syllabi summarizing the formal academic content 
of the basic course. In my own department, I have 
gained the impression that this device tends to make 
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the students limit their intensive study to the syllabus, 
thus deemphasizing the importance of developing the 
lifelong habit of individual scholarship which we like to 
think of as the hallmark of the excellent physician. 

Among the problems we face as teachers of our spe- 
cialty is that of the recruitment of talent into obstetrics 
and gynecology as the fruit of our efforts to teach the 
students. It seems to me that in this regard we face two 
difficulties: the lack of a clear image of who we are, and 
the changing image of where the boundaries of our 
field actually lie. Some may see us as primary physicians 
for women, acting as triage agents for nongynecologic 
problems and providing continuing routine care for 
our patients. Others see us as merely "baby catchers" 
and "womb snatchers"—essentially technicians rather 
than complete physicians. This problem of image has 
been compounded by the development in recent years 
of the subspecialty categories of maternal and fetal 
medicine, gynecologic oncology, and reproductive en- 
docrinology and infertility, to which some would add 
other areas which are beginning to assume importance, 
such as adolescent gynecology, human sexuality, psy- 
chosomatic gynecology, and human genetics. It may be 
argued that the expansion of our scope into these spe- 
cialized areas will attract some individuals who might 
not otherwise consider a career in gynecic science; on 
the other hand, overemphasis on narrow specialization 
may blur the image of the specialty enough to lose us 
some converts. In any event, I hope that we all agree 
that a sound general background in all phases of the 
subject must precede subspecialization, and that our 
appeal to undergraduates must have a broad base. 

If I have addressed myself rather specifically to the 
education of undergraduates, I do not mean to slight 
or play down the importance of teaching our residents, 
who must really be the heart and soul of any academic 
clinical. program. In this connection, I would like to 
suggest a set of guidelines which I believe will be help- 
ful in defining a right attitude to the house staff. 

|. Do not yourself take over the residents’ clinical 
tasks, even though you know you could do the job more 
expeditiously. The residents must be given clinical re- 
sponsibilities commensurate with their capabilities, and 
must be allowed to discharge those responsibilities 
without interference, except for appropriate consulta- 
tion and supervision. This is especially true of work in 
the operating room, where we must cultivate the trying 
virtue of patience while practicing supervision without 
unnecessary intervention. 

2. Always treat the residents with the consideration 
due to junior colleagues, but never forget that you are 
the teacher and they are the pupils. This requires on 
your part the patience of Job, the diplomacy of Tal- 
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leyrand, the leadership of Moses, the pedagogy of So- 
crates, and the equanimity of Osler. 

3. Attend and give your full participation to sched- 
uled departmental conferences and other teaching 
sessions. The education of physicians does not take 
place in a vacuum. 

4. Set a personal example of continuing scholarship 
by keeping abreast of the current literature in the field, 
and develop the habit of relating new knowledge to the 
problems of the patients, always tempered by observa- 
tions which come from your own experience. Having 
shown yourself to be a consistent student, expect the 
residents to seek out pertinent references in connection 
with the management of their patients, and have them 
report on these. 

5. Be constructive but searching in criticizing the res- 
idents’ clinical performance. This should be done at 
regular intervals, and with great thoroughness, but 
never in the presence of undergraduates. Remember 
that face-saving is not an exclusively Oriental charac- 
teristic, 

Some years ago, the late Wayne Johnson, a longtime 
assiduous student of education in obstetrics and gyne- 
cology, whose untimely death earlier this year deprived 
us of an outstanding authority in this field, made some 
recommendations for improving the quality of teach- 
ing in our specialty after conducting an analytical sur- 
vey of nationwide educational practice. He suggested 
that it was essential to secure the services of interested 
full-time faculty dedicated to teaching; that students 
should be exposed to an introduction to the subject 
early in their medical school career, followed by a clini- 
cal course of at least 8 weeks’ duration; that there 
should be specific written objectives for the clerkship; 
that greater use should be made of audiovisual instruc- 


tion techniques; and that there must be assurance of 


adequate clinical material. Of great significance was his 
observation that the only common characteristic consis- 
tently observed among the higher rated programs was 
faculty charisma: in other words, the interest, en- 
thusiasm, and attention invested in the teaching pro- 
gram by the faculty of the institution. Regretfully, he 
did not provide a formula guaranteed to supply this 
charisma, nor have I done so during the course of this 
talk, although perhaps I have pointed out some of its 
more tangible components. 

Before closing, I wish to observe that, although from 
my personal experience and orientation I have been 
emphasizing the role in student and house staff educa- 
tion of the full-time faculty, charisma is not an exclu- 
sive attribute of that body: indeed, some of the full- 
time faculty members are primarily research or service 
personnel who do not participate in the teaching pro- 
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gram, whereas some of the most charismatic teachers 
are often to be found in the ranks of the volunteer 
faculty. In the ordinary course of events, departments 
tend to have large numbers of volunteers (gratis fac- 
ulty) on their rosters, only a few of whom are extremely 
active in the teaching program. Those few, however, 
given the time and inclination to concern themselves 
with educational matters, can and do make an invalu- 
able contribution to the educational endeavor. In view 
of the exigencies of their practice, volunteer faculty 
members often function best as preceptors for students 
assigned to work with them in their offices to get the 
"feel" of private practice. However, most of us can 
think of examples of individual teachers who, although 
busily involved in practice, have found the time and 
energy to exert a profound influence on our education. 
Such individuals should be sought out, identified, and 
nurtured, because their contribution can be invaluable. 

In the concern which we all share that obstetrics and 
gynecology will continue to be a vital and exciting 
branch of medicine, I have tried to focus on the prob- 
lems and opportunities confronting us as we endeavor 
to form the next generation of workers and practition- 
ers in our field. Education must remain an endeavor of 
overriding importance to all of us, and each of us has 
the responsibility to our profession to make whatever 
contribution he can to our students, whether under- 
graduates or house staff. It is my strong conviction that 
the crucial element in the education of our juniors to be 
our successors lies in the quality of our performance as 
teachers rather than in the development of educational 
methodologv, however important that may be as an 
adjunct to our personal efforts. Let us bend our best 
efforts to cultivate those qualities of knowledgeability, 
audibility, intelligibility, clinical excellence, and, if God 
please, charisma that are the essentials of our task in 
following the Hippocratic admonition to “teach this 
art." And, finally, in the midst ofall the words, let us be 
sure that we "remember the tune.” 
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Discussion 


THOMAS W. MCELIN, M.D., M.S., Evanston, Illinois. 
It has been a unique pleasure to hear a superb histori- 
cal, philosophical, and practical oration relating to the 
education of students and residents who entrust them- 
selves to our care. We may perhaps not hear its like 
again. The qualifications of the essayist are impec- 
cable—clinician, teacher, author, former departmental 
chairman and dean. 
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As an audience of Chicagoans, we have, of course, 
appreciated the references to former stalwarts of our 
Society. Understandably, we feel that the contributions 
of The Chicago School of Gynecology will forever be 
recorded as preeminent in the history of world gy- 
necology. | 

I believe that the most important comment of the 
essayist related to the need for a teacher to admit ignor- 
ance when asked a question which he or she cannot 
answer. I think that this important statement can be 
extrapolated to questions which are posed by our pa- 
tients. 

I, too, believe that teachers and textbooks with lec- 
tures, seminars, and direct patient teaching have greater 
teaching impact than audiovisual aids. I further agree 
that the sociologic and political aspects of medical prac- 
tice must be imparted to students by mature clinicians. 

Although I acknowledge that there must be an un- 
derstandable definition of who is the teacher and who 
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is the student, I do think that actual camaraderie be- 
tween teacher and student is essential even at the medi- 
cal student level. An obvious benefit is potential re- 
cruitment, as well as the simple enhancement of the 
pleasure of the teaching exercise for mentor and pupil. 

Finally, I wish to comment on the reference to the 
“pass-fail” system, and acknowledge that my opinion of 
it is at variance with that of many prestigious educators 
and the majority of medical students whom I interview. 
The students’ invariable viewpoint is that this system 
reduces pressure, enables them to study in depth in 
areas in which they have particular interest, etc. I state 
frankly that I deplore the system. I can think of no 
other area in human experience where we simply "pass 
or fail." We are "graded" by our colleagues, our pa- 
tients, our detractors, and our friends. Why should this 
unusual exemption be granted to those who aspire to 
work in what I believe can be correctly labeled "the 
noblest profession"? 
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Prolactin-secreting pituitary adenomas: Serum and 
tissue prolactin levels with ultrastructural correlation 
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Adenomatous tissue was obtained from 10 women with evidence of prolactin-secreting pituitary 
adenoma at the time of transsphenoidal removal of the tumor. Tissue levels of prolactin (RPRL) 
were estimated after extraction and were compared to preoperative peripheral serum levels of 
hPRL. No correlation was found between the tissue and serum concentrations of hPRL, although 
high levels of hPRL were found in the tissue extracts. Electron microscopy confirmed active 
secretion of the individual cells, and the ultrastructural findings were compatible with 
prolactin-secreting adenomas. Associated with the active secretion was extensive exocytosis of the 
secretory granules away from the capillary wall. These findings suggest that, although active 
secretion of hPRL is occurring, large amounts of secreted hPRL are not available for immediate 
uptake into the capillary plexus; thus a slow absorption of hPRL could be taking place from the 
adenomatous tissue. These data could explain the failure of provocative tests of hPRL stimulation 
and inhibition to unequivocally characterize an adenoma in an individal with elevated serum levels of 


hPRL. (AM. J. OBSTET. GYNECOL. 137:646, 1980.) 


PROLACTIN-SECRETING pituitary adenomas are no 
longer considered to be uncommon entities. Diagnosis 
has been facilitated by the development of a specific 
radioimmunoassay for prolactin (hPRL) and the avail- 
ability of hypocycloidal polytomography." ? 
Diagnostic studies involving stimulation and sup- 
pression of secretion of hPRL have not yielded any 
consistent response pattern that would unequivocally 
discriminate between those individuals with x-ray evi- 
dence of pituitary microadenoma or macroadenoma 
and those without obvious roentgenographic evidence 
of sellar or pituitary changes. Stimulation of hPRL se- 
cretion by thyrotropin-releasing hormone (T RH) in 


individuals with pituitary adenoma has, in some in- 


stances, resulted in a blunted hPRL response, as 
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compared to that in controls. Other studies have doc- 
umented a delayed but exaggerated response of 
hPRL to this stimulus.?^* Inhibition of hPRL after the 
administration of either L-dopa or bromergocryptine 
to women with hPRL-secreting adenomas has been 
variable and comparable to the responses of women 
with hyperprolactinemia without roentgenographic 
evidence of pituitary adenoma.* * 

A correlation between the level of serum hPRL and 
the volume of the sella turcica has been reported. 
However, there does not appear to be any correlation 
between absolute levels of serum hPRL and the pres- 
ence or absence of pituitary adenoma.” 

This study was designed to compare preoperative 
serum levels of hPRL to the concentration of hPRL in 
the adenomatous tissue, as well as to assess ultrastruc- 
tural evidence for the secretory activity of the indi- 
vidual cells. The rationale was that the information ob- 
tained might provide a reason for the lack of correla- 
tion between serum levels of hPRL, dynamic hPRL test 
results, and roentgenographic presence of a pituitary 
adenoma. 


Material and methods 


Patient material. Ten women with elevated serum 
levels of hPRL and documented evidence of pituitary 
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Table I. Tissue weight and prolactin content in patients with prolactin-secreting pituitary adenoma 


Total prolactin (ug) 





Serum hPRL (ng/ml) 






















Patient Tissue weight (mg) ug hPRL/mg tissue Postop 






D. M. 42.5 51.20 1.63 1.24 490 5 
L. G, 27.4 42.00 0.69 1.56 740 67 
JE. 15.6 25.05 1.85 1.72 340 63 
P. 5. 57.4 36.90 2.20 0.68 2,250 890 
SL 58.2 56.40 4.63 1.05 110 25 
E. H: 17.4 96.00 1.65 5.61 480 235 
P. M. 77.8 56.85 3.93 0.78 600 300 
N: E. 57.1 57.30 1.67 1.01 420 14 
E. S. 41.3 7.95 0.08 0.19 164 51 
S. S. 38.1 24.90 0.49 0.67 225 12 





Table II. Tissue protein and DNA content of prolactin-secreting pituitary adenoma 


Protein* (ug mg tissue) DNA t (ug/mg tissue) 















hPRL protein t 
(uglug!mg tissue) 


hPRL IDNA} 


Patient (uglug!mg tissue) 








D. M. 47.43 0.082 0.026 15.16 
EG. 79.83 0.080 0.019 19.48 
FE, 99.55 0.160 0.017 10.78 
P. S. 38.72 0.131 0.017 5.20 
S. J. 77.85 0.112 0.013 9.36 
E. H. 72.13 0.072 0.077 79.94 
P. M. 49.83 0.206 0.016 3.79 
N. P. 72.21 0.060 0.014 16.78 
E. S. 46.37 0.034 0.004 5.71 
535: 20.21 0.021 0.033 31.74 

*p < 0.02. 

tp < 0.01. 


ip not significant. 





microadenoma by hypocycloidal polytomography were 
investigated. All patients underwent transsphenoidal 
partial hypophysectomy. Postoperative levels of hPRL 
were determined in all patients between 1 and 7 days 
after removal of the adenoma and confirmed by repet- 
itive sampling 2 months or more postoperatively. All 
postoperative hPRL values are the means of two or 
more samples obtained randomly on each patient be- 
tween 7 days and 3 months after operation. 

Serum and tissue analysis. Peripheral levels of hPRL 
were determined by a double antibody radioimmuno- 
assay as previously reported.?* Tissue levels of hPRL 
were assayed by the same radioimmunoassay system 
after extraction by the following technique: A sample 
of the adenomatous tissue removed at the time of op- 
eration was immediately placed on ice in a 0.1M so- 
dium carbonate buffer, pH 10.0, and transported to 
the laboratory. The tissue was weighed on a Roller 
Smith milligram balance after blotting to remove excess 
fluid, replaced in the buffer, and homogenized with a 


*The hPRL standard was obtained from the National Insti- 
tute of Arthritis, Metabolism, and Digestive Diseases, and the 
hPRL antiserum was a gift from Dr. Henry Friesen. 


sonifier cell disruptor for 30 seconds at 50 watts. The 
homogenate was centrifuged at 1,088 x g for 10 min- 
utes to separate a "supernatant" from a "pellet." The 
“pellet” was resuspended in 1.0 ml of buffer, and 
the content of hPRL was then determined for both of 
the fractions. 

The protein content was estimated with aliquots of 
the "supernatant" and "pellet" fractions by the method 
of Lowry and associates’; the final total protein was the 
addition of these two determinations. The tissue DNA 
content was analyzed by Burton's method as modified 
by Tedesco and Mellman" on the recombined “super- 
natant" and "pellet" fractions. Previous experiments in 
our laboratory demonstrated a recovery rate of stan- 
dard DNA between 95% and 99% by this technique. 
Tissue hPRL, protein, and DNA contents were ana- 
lyzed and compared to the weight of the tissue sample 
removed. The total weight of the adenoma was not 
available because of the need for histologic examina- 
tion, as well as the fragmentary nature of the removal 
of the adenoma. 

Electron microscopy. At the time of operation, por- 
tions of the removed adenoma were immediately fixed 
in 2.5% glutaraldehyde in Millonig’s phosphate buffer, 





ar wre ow 


py ul DE 


648 Archer et al. 


22 


h 
ee x 
d » 


ees A 





ow T. > V VIE 


-ZF "ens TERT - > 8^, vv PF = 


July 15, 1980 
Am. J. Obstet. Gynecol. 


Fig. 1. Prolactin-secreting adenoma formed by largely degranulated cells with abundant cytoplasm 
rich in organelles. Note scant granules of variable size in Golgi regions and the periphery of the cells. 


(x 5,860.) 


pH 7.35. The tissue to be examined under the electron 
microscope was then further processed by standard 
procedures. 


Results 


Large amounts of hPRL were present in the tumor 
tissue of all 10 patients. Extraction was performed at 
pH 10 in order to remove hPRL bound to the cell 
membrane.!'' With the use of this technique, more than 
92% of the total tissue hPRL was present in the "super- 
natant" fraction, compared to that present in the "pel- 
let” (Table I). The total hPRL present in the “superna- 
tant" ranged from 7.95 to 96.0 ug. When calculated as 
micrograms of hPRL per milligram of tissue, a wide 
range of values was observed (Table I). The surgical 
technique was such that total weight and size of the 
adenomatous tissue removed could not be ascertained; 
‘therefore, a total hPRL content of the adenoma could 
not be determined. There was no correlation between 
the preoperative serum level of hPRL and the tissue 
concentrations of hPRL. A positive correlation was 
found between the preoperative and the postoperative 
levels of serum hPRL (r = 0.9345) (Table I). 

Protein and DNA contents of the tumor were also 
found to vary widely when expressed per milligram of 


tissue (Table II). Despite this, a positive correlation was 
found between total DNA content to total tissue weight 
(r = 0.8004, p < 0.01) and total protein to total tissue 
weight (r = 0.7457, p < 0.02). Conversely, tissue hPRL 
was not found to correlate with DNA, tissue protein 
concentration, or tissue weight. 

The fine structure of the prolactin-producing ade- 
noma cells revealed highly degranulated cytoplasm but 
with high secretory activity, as evidenced by well- 
developed, rough endoplasmic reticulum cisternae 
either dilated or arranged in parallel, prominent Golgi 
complexes, free ribosomes, and numerous mitochon- 
dria (Figs. 1 to 3). The scant secretory granules varied 
in size from 45 to 750 nanometers, had rounded or 
irregular outlines, and were located chiefly in the Golgi 
region (Fig. 2) at the periphery of the cells close to the 
plasma membrane (Figs. 1, 3, and 4) and also in inter- 
cellular spaces (Figs. 3 and 4). Exocytosis of secretory 
granules occurred not only at the capillary side of the 
secretory cells, but also in an ectopic manner at the cell 
borders adjacent to neighboring cells (Figs. 3 and 4). 
With minor variability from case to case, all the adeno- 
mas showed ultrastructural evidence of high secretory 
activity but small numbers of secretory granules within 
and without the cytoplasm. 
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Fig. 2. Portion of lactotroph from an adenoma with secretory granules of variable size and shape 
being "packed" within vesicles of the Golgi complex. Note vesicles and cisternae containing fine 
particulate material without granule formation. (x 44,000.) 


Comment 


The tissue samples were found to contain large con- 
centrations of prolactin, but there was no correlation 
with the serum levels of hPRL (Table I). It appears that 
the content of hPRL per milligram of tissue in these 
adenomas by this extraction technique is significantly 
increased over the hPRL content reported in normal 
pituitary glands (44 to 220 wg of hPRL per total pitu- 
itary gland). Our calculations, estimating a pituitary 
weight of approximately 600 mg, determine a maximal 
normal concentration of pituitary hPRL of 0.37 wg/mg. 
There was one exception to this, Patient E. S., in whom 
the hPRL content was 0.19 ug/mg (Table I). 

It would appear that the increased tissue hPRL con- 
tent should reflect an increased number of cells present 
in the adenoma; however, we were unable to find any 
correlation between tissue hPRL and either total pro- 
tein or DNA content. Since the total protein and DNA 
concentrations were correlated with the tissue weight, it 
appears that tissue concentrations of hPRL represent 
accumulation of the hPRL within the adenoma. The 
exact reason for this latter finding is unclear at the 
present time. A possible explanation for this lack of 
correlation is the increased exocytosis of secretory 
granules around the periphery of the cell margins 


(Figs. 3 and 4). This phenomenon has been described 
as misplaced exocytosis and has been observed in pitu- 
itary adenomas." Since this appears to have occurred 
in our cases, the increased quantity of tissue hPRL that 
was present may have been mainly extracellular and 
not readily removed by the intrapituitary capillary 
plexus. This phenomenon could also explain the lack 
of correlation between preoperative serum values of 
hPRL and the tissue levels of hPRL (Table I). The small 
number of secretory granules, both intracellular and 
extracellular, and their decreased size as compared 
with normal lactotrophs, may also suggest that the ade- 
noma cells become incapable of “packing” all the hPRL 
synthesized in the endoplasmic reticulum to form 
normal secretory granules, resulting in the formation 
of smaller granules and the accumulation of the hor- 
mone in a nongranular form within the endoplasmic 
reticulum membranes and the Golgi system. 

The inconsistencies observed in the response of 
hPRL to TRH, L-dopa, and bromoergocryptine in in- 
dividuals with hPRL-secreting pituitary adenoma may 
also be explained by the misplaced exocytosis. Secre- 
tion of prolactin by normal rat pituitary and an ade- 
noma cell line maintained in vitro have been shown to 
be responsive to exogenous TRH, L-dopa, and bromo- 
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Fig. 3. Portions of lactotroph from hPRL-secreting adenoma illustrating rich vesiculated cytoplasm 
with secretory granules of variable size and shape located in the hyperplastic Golgi regions (G), at the 
periphery of the cells close to the plasma membrane, and in the intercellular spaces (arrows). 


(x7,150.) 


ergocryptine.'* These data indicate that the cell mem- 
brane receptors for stimulation and inhibition are 
present even in adenomatous cells. Only one report of 
a human pituitary adenoma maintained in tissue cul- 
ture could be found, but in this study somatomedin 
did decrease the release of hPRL in two of three cases 
studied. Therefore, the failure of acutely adminis- 
tered L-dopa or bromoergocryptine to completely sup- 
press peripheral levels of hPRL in individuals with 
hPRL-secreting adenomas may be due to the gradual 
absorbance of the intercellular hPRL. Chronic adminis- 
tration of bromoergocryptine to individuals with pitu- 
itary adenoma does result in normalization of the pe- 
ripheral serum levels of hPRL within several days.'? 
The abnormal responses to TRH, therefore, could be 
due to an increased secretion of hormone into the in- 
tercellular space, with a resultant delay in reaching the 
peripheral circulation. Another possibility is that, with 
maximum secretion, there is no readily releasable in- 
tracellular pool of hPRL to respond to stimulation. 
The neurosurgical removal of the microadenoma 
included instillation of alcohol into the resultant defect 
in the pituitary gland. Despite this, a surgical "cure," 
ie., the restoration of normal serum levels of hPRL 


postoperatively, was obtained in only four patients. 
The reasons for this poor success rate are not fully 
understood at the present time. To date, no evidence 
exists for multiple microadenomas of the pituitary, al- 
though hyperplasia of pituitary lactotrophs has been 
described in patients with chronic diseases who had 
elevated serum levels of hPRL,'* and a recent report 
has demonstrated lactotrophic hyperplasia in the nor- 
mal pituitary tissue surrounding the pituitary micro- 
adenoma." 

The positive correlation found between preoperative 
and postoperative serum levels of hPRL confirms other 
reports of high levels of hPRL associated with a de- 
creased incidence of normalization of the postoperative 
hPRL.'* 19 

Whether hPRL-secreting adenomas are due to a lack 
of hypothalamic regulation is moot at present. Prelimi- 
nary evidence suggests that a hypothalamic deficiency 
of dopamine or the enzymes necessary for normal 
catecholamine metabolism does exist in individuals 
with hPRL-secreting adenomas.” It is conceivable that 
prolonged lack of suppression could result in lacto- 
trophic hyperplasia and/or adenoma formation. This 
could serve to explain the poor results in terms of sur- 
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Fig. 4. Montage of three examples of “misplaced” exocytosis from hPRL-secreting adenomas. A, 
Small secretory granules lined up along plasma membrane. Note intercellular space (is). (X 47,000.) 
B, Large secretory granule in the process of being released into the intercellular space. Note rich 
parallel cisternae of rough endoplasmic reticulum and other secretory granules. (x27,580.) C, Large 


secretory granules of various sizes and shapes. One has been released into the intercellular space. 
(x 105,500.) 


gical “cure,” arguing for long-term medical therapy 
with dopamine agonists. 

Our findings of high tissue levels of hPRL and active 
secreuon documented by electron microscopy indicate 
that hPRL-secreting pituitary adenomas have marked 
hormonal activity. The inability to correlate peripheral 
levels of hPRL with the presence or absence of pituitary 
microadenoma by roentgenographic means is possibly 
due to the phenomenon of misplaced exocytosis in 
these adenomas or their inability to form and release 


secretory granules in a normal fashion. These findings 
may also explain the differences in hPRL response 
to the acute administration of TRH or dopamine 
agonists. 


We wish to express our appreciation to Mr. Charles 
Kritko for his assistance with the prolactin assays, Mr. 
Robert Florida for assistance with the electron micros- 
copy, and to Ms. Kathy Caprara for her diligence in 
the preparation of the manuscript. 


l-— — ÀX——— —— Tí LSÓLLELESELIIIQIILIIHSCLLLLILIAOG?EOE e [ Niáf Él B(Liíod2 "UU UU SS 


REFERENCES 


1. Hwang, P., Guyda, H., and Friesen, H.: A radioimmuno- 
assay for human prolactin, Proc. Natl. Acad. Sci. U.S.A. 
68:1902, 1971. 

2. Vezina, J. L., and Sutton, T. J.: Prolactin-secreting pitu- 
itary microadenomas: Roentgenographic diagnosis, Am. 
J. Roentgenol. Radium Ther. Nucl. Med. 120:46, 1974. 

3. Snyder, P. J., Jacobs, L. S., Rabello, M. M., Sterling, F. H., 
Shore, R. N., Utiger, R. D., and Daughaday, W. H.: Diag- 
nostic value of thyrotropin-releasing hormone in pitu- 
itary and hypothalamic disease, Ann. Intern. Med. 
81:751, 1974. 

4. Archer, D. F., Nankin, H. R., Gabos, P. F., Maroon, J., 


Nosetz, S., Wadhwa, S. R., and Josimovich, J. B.: Serum 
prolactin in patients with inappropriate lactation, AM. J. 
OBSTET. GYNECOL. 119:466, 1974. 

5. Lowden, E. A., Ratcliffe, J. G., Thomson, J. A., MacPher- 
son, P., Doyle, D., and Teasdale, G. M.: Tests of prolactin 
secretin in diagnosis of prolactinomas, Lancet 1:1155, 
1979: 

6. Tolis, G., Somma, M., VanCampenhout, J., and Friesen, 
H.: Prolactin secretion in sixty-five patients with galactor- 
rhea, AM. J. OBSTET. GYNECOL. 118:91, 1974. 

. Guitelman, A., Aparicio, N. J., Mancini, A. M., and Debel- 
juk, L.: Serum levels of prolactin in basal conditions and 


J 


4 
inii im aan 


652 Archer et al. 


10. 


IE 


13. 


14. 


after administration of 2-bromo-5a-ergocrypune in nor- 
mal and galactorrheic subjects, Fertil. Steril. 29:26, 1978. 


. Child, D. F., Nader, S., Mashiter, K., Kjeld, M., Banks, L., 


and Russell-Fraser, T.: Prolactin studies in "functionless" 
pituitary tumors, Br. Med. J. 1:604, 1975. 


. Lowry, O. H., Rosebrough, N. J., Farr, A. L., and Ran- 


dall, R. J.: Protein measurement with the folin phenol 
reagent, J. Biol. Chem. 193:265, 1951. 

Tedesco, T. A., and Mellman, W. J.: Desoxyribonucleic 
acid assay as a measure of cell number in preparations 
from monolayer cell cultures and blood leukocytes, Exp. 
Cell. Res. 45:230, 1967. ! 
Zimmerman, E. A., Defendini, R., and Frantz, A. G.: Pro- 
lactin and growth hormone in patients with pituitary ad- 
enomas: A correlative study of hormone in tumor and 
plasma by immunoperoxidase technique and radioim- 
munoassay, J. Clin. Endocrinol. Metab. 38:577, 1974. 


. Horvath, E., and Kovacs, K.: Misplaced exocytosis, dis- 


tinct ultrastructural feature in some pituitary adenomas, 
Arch. Pathol. Lab. Med. 97:221, 1974. 

Hill-Samli, M., and MacLeod, R. M.: Interaction of 
thyrotropin-releasing hormone and dopamine on the re- 
lease of prolactin from the rat anterior pituitary in vitro, 
Endocrinology 95:1189, 1974. 

Peillon, F., Cesselin, F., Garnier, P. E., Brandi, A. M., 


15. 
. McKeel, D. W., Jr., and Jacobs, L. S.: Non-adenomatous 


18. 


19. 


20. 


July 15, 1980 
Am. J. Obstet. Gynecol. 


Donnadieu, M., L'Hermite, M., and DuBois, M. P.: Pro- 
lactin secretion and synthesis in short- and long-term 
organ culture of pituitary tumors from acromegalic pa- 
tients, Acta Endocrinol. (Copenh) 87:701, 1978. 

Archer, D. F.: Unpublished observations. 


pituitary mammotroph hyperplasia in patients with patho- 
logic hyperprolactinemia. Abstract No. 136, Presented at 
the 59th Annual Meeting of the Endocrine Society, June 
8, 1977, Chicago, Illinois. 


. Landolt, A. M., and Yasargil, M. G.: Possible causes of 


failure in prolactinoma surgery. Paper No. 26, Presented 
at the Annual Meeting of the American Association of 
Neurological Surgeons, April 22, 1979, Los Angeles, 
California. 

Hardy, J.: The transsphenoidal surgical approach to the 
pituitary, Hosp. Pract. 14:81, 1979. : 

Keye, W. R., Jr., Chang, R. J., Monroe, S. E., Wilson, 
C. B., and Jaffe, R. B.: Prolactin-secreting pituitary ade- 
nomas in women, AM. J. OBSTET. GYNECOL. 134:560, 
1979. 

Fine, S. A., and Frohman, L. A.: Loss of central nervous 
system component of dopaminergic inhibition of prolac- 
tin secretion in patients with prolactin-secreting pituitary 
tumors, J. Clin. Invest. 61:973, 1978. 


"DUTY IE ale i ri aa tnam eg wmm 


ST 


ES eet eg 


Evidence for increased dopaminergic inhibition of 
secretion of thyroid-stimulating hormone in 
hyperprolactinemic patients with pituitary 


microadenoma 
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The administration of a dopamine-receptor antagonist, metoclopramide (10 mg, intravenous bolus), 
elicited a significant increase in the circulating concentration of thyroid-stimulating hormone (TSH) 
which was substantially greater for hyperprolactinemic patients with pituitary microadenoma than for 
normal women during the early follicular phase of the cycle. This study provides evidence of an 
inhibitory role of hypothalamic dopamine in the regulation of secretion of TSH and suggests an 
increased dopaminergic inhibition of secretion of TSH in these patients with prolactin-secreting 


tumors. (AM. J. OBsTET. GYNECOL. 137:653, 1980.) 


SEVERAL laboratories have shown that the administra- 
tion of dopamine (DA) and DA agonists suppresses 
basal secretion of the thyroid-stimulating hormone 
(TSH) and blunts the release of TSH in response to the 
thyrotropin-releasing factor (TRF) in normal men!~? 
and in hypothyroid subjects.*~® Oral administration 
of a dopamine-receptor antagonist, metoclopramide 
(MCP, 10 mg), has been shown to increase serum levels 
of TSH in euthyroid males™® and hypothyroid sub- 
jects.” These observations suggest that hypothalamic 
DA may have an inhibitory role in the regulation of 
secretion of TSH. Recently, we provided evidence 
which indicates an increase in hypothalamic DA activity 
in patients with hyperprolactinemic anovulation.'? On 
the basis of this finding, we evaluated the TSH re- 
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sponse to MCP in normally cycling women and in hy- 
perprolactinemic women with prolactinoma. 


Material and methods 

Six hyperprolactinemic patients with prolactin-pro- 
ducing pituitary microadenoma, proved subsequently 
at operation, and four normally cycling women during 
the early follicular phase of their cycles volunteered for 
this investigation. They were matched for age and body 
weight, and informed consent was obtained from all of 
them. Samples of blood were obtained through an in- 
dwelling venous catheter at 15-minute intervals 1 hour 
before and for 2.5 hours after the intravenous adminis- 
tration. of MCP, 10 mg (A. H. Robins Co., Inc., 
Richmond, Virginia). Serum levels of TSH were mea- 
sured in the same assay by radioimmunoassay.'! Data 
were analyzed by either an analysis of variance or the 
Student's t test, as appropriate. 


Results 


Clinical and basal hormonal data in hyperprolac- 
ünemic patients with pituitary microadenoma and in 
normally cycling women during the early follicular 
phase of the cycle are presented in Table I. 

In response to an intravenous bolus of 10 mg of 
MCP, there was a small but significant increase (P < 
0.05) in serum levels of TSH in normal women; how- 
ever, the low levels of TSH and the sensitivity of the 
assay prevented determination of the significance of 
this increase (Fig. 1). In the patients, MCP induced a 
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Table I. Clinical and basal hormonal data (mean + SE) in normally cycling women during the early follicular 


phase of their cycles and in patients with prolactin-secreting pituitary microadenoma 






Subjects 





Age (yr) Ideal body weight ( 9C) Prolactin (ng/ml) 





Thyroid-stimulating 
hormone (U/ml) 









Normal females (N — 4) 33:7 22.7 107 + 3.5 14.2 + 1.4 2.9+0.2 
Patients (N = 6) Zt) 22 118 + 7.8 140 +8 53102 
5 MCP 
10mg Comment 

Since DA-receptor antagonists act by competing with 
4 endogenous DA for DA receptors,’ ' a greater re- 
sponse to MCP observed in hyperprolactinemic pa- 
» tients reflects, in all likelihood, an elevated endogenous 
E 3 hypothalamic DA activity. This interpretation is conso- 
- nant with the finding of an increased dopaminergic 
inhibition of secretion of luteinizing hormone (LH) in 
5 e e Prolactinoma these patients, as evidenced by a MCP-induced acute 
p- o Normal Women release of LH in these patients but not in normal 

< 1 women." 
The site of the DA-antagonist effect to account for 
the increased release of TSH is not clear. It is possible 
0 that the inhibitory effect of endogenous DA on release 
of TSH may be mediated through a direct action of DA 
on the pituitary gland, and that this DA effect is being 
= negated by MCP. On the other hand, it is reasonable to 
SERO 0.6. 3 assume that there is a hypothalamic site of action of 
HOURS MCP whereby a reduction of DA inhibition of hypo- 


Fig. 1. Mean (+ SE) basal TSH level (mean of five samples) 
and its response to an intravenous bolus of 10 mg of MCP in 
six patients with documented prolactin-secreting pituitary mi- 
croadenoma and in four normal women during the early fol- 
licular phase of their cycles. 


rapid release of TSH that reached a peak (43.9 + 1.1 
p. U/ml) at 45 minutes. The TSH response during the 
first hour after MCP was significantly greater in the 
hyperprolactinemic patients than in the normal women 
(P < 0.01) (Fig. 1). At the end of the study (150 min- 
utes), the levels of TSH remained significantly (P — 
0.01) above the mean basal value in the patients. 


thalamic secretion of TRF occurs. Regardless of the 
mechanism, our finding suggests that hypothalamic 
DA plays an inhibiting role in the regulation of TSH 
secretion, and that an increased dopaminergic inhibi- 
tion of TSH release is operative in hyperprolactinemic 
patients with pituitary microadenoma. 


We are grateful to the National Institute of Arthritis, 
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rials, A. H. Robins Co., Inc., for supplying the meto- 
clopramide, and P. Malcom, J. Aurand, and M. Finkle 
for their technical and secretarial help. 
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Chromosomal studies in patients with polycystic ovary disease have produced contradictory 
findings. Whereas some patients showed various sex-chromosome anomalies, the majority had a 
normal karyotype. However, banding techniques were not employed in any of those studies. This 
report presents the result of cytogenetic studies with the use of the trypsin-Giemsa banding 
technique in 15 patients with polycystic ovary disease. Ten patients had normal karyotypes. In five 
patients, pseudodiploidy with trisomy 14 was present in 296 to 496 of the cells analyzed. However, 
the missing chromosome in pseudodiploid cells was not always the same. The phenotype of 
these patients was normal, except for polycystic ovary disease. The finding of trisomy 14 in 2% to 
4% of the cells in five of 15 patients (33%) with polycystic ovary disease is significant, since such 
an occurrence is extremely rare in the general population. The implication of this cytogenetic finding 
remains unclear. (AM. J. OBsTET. GYNECOL. 137:656, 1980.) 


IN RECENT YEARS, many authors have suggested that 
polycystic ovary disease is genetically determined. 
Some authors suspect that it may be transmitted by 
autosomal inheritance, whereas others have shown 
that the condition may be X-linked dominantly inher- 
ited through the father.^ ? Whereas karyotypes of some 
patients with polycystic ovary disease showed various 
sex-chromosome anomalies,” * most of the examina- 
tions gave negative results." * However, trypsin-Giemsa 
banding was not employed in any of these cytogenetic 
studies. 

In the present study, cytogenetic analysis by the 
trypsin-Giemsa banding technique was performed on 
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15 patients with the clinical diagnosis of polycystic 
ovary disease, in order to determine whether a specific 
structural or numerical chromosome aberration plays a 
role in this multifaceted syndrome. 


Material and methods 

Fifteen patients with features of polycystic ovary dis- 
ease (oligomenorrhea or amenorrhea, elevated serum 
levels of testosterone, low levels of follicle-stimulating 
hormone, elevated levels of luteinizing hormone, obe- 
sity, hirsutism, and bilaterally enlarged ovaries) who 
presented to the gynecologic endocrinology clinic at 
Temple University Hospital were offered chromo- 
somal analysis. Chromosome preparations of periph- 
eral blood cultures were carried out by the method 
described by Moorhead and colleagues, with mod- 
ifications. Since trisomy 14 was an unexpected finding, 
no other tissue, such as ovary or skin, was obtained at 
the time of the initial investigation. Karyotype analysis 
was done by the modified trypsin-Giemsa banding 
technique of Seabright.^ The patients were coded and 
studied blindly in order to avoid bias. Fifteen normal 
female volunteers were used as controls. One hundred 
cells were counted and analyzed microscopically; for 
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Table I. Summary of laparoscopic findings, hormone levels, and karyotypes 









Case 
No. 


Conditions of ovaries 


by laparoscopy 








Serum 
testosterone 


(ng/100 ml) 


l 22 Cortical fibrosis, unilateral 98 
2 25 Enlarged with thickened 19 
capsule, bilateral 
3 25 Enlarged with rugae, bi- 169 

lateral 
4 28 Enlarged with thickened 102 
capsule, bilateral 
5 31 Enlarged with thickened — 
capsule, bilateral 
6 21 Laparoscopy not done 96 
7 21 Enlarged with thickened 127 
capsule, bilateral 
8 20 Normal size but polycystic, 174 
bilateral 
9 27 Enlarged with thickened — 
capsule, bilateral 
10 26 Enlarged, polycystic, with 203 
thickened capsule, bi- 
lateral 
11 33 Right adnexa missing; left 203 
ovary was normal size 
but polycystic 
12 2] Enlarged, polycystic, bi- 46 
lateral 
13 19 Laparoscopy not done; bi- 74 
lateral, enlarged, on 
pelvic examination 
14 25 Enlarged, polycystic, bi- 91 
lateral 
15 34 Fibrotic, with thickened 96 


capsule, two thirds of 
normal size, bilateral 











FSH LH 


(mlU/ml) (mIU/ml) Karyotype 









5.6 28.4 46,XX 

4.8 18.8 46,XX with 2% 
pseudodiploidy and 
+14, and 2.0% 
47,XX, +14 

4.8 15.3 46,XX 

6.3 38.4 46,XX 

— — 46,XX 

7.2 30.4 46,XX 

5.6 20.1 46,XX 

5.3 25.6 46,XX 

-— — 46,XX 

2.3 21.7 46,XX 

6.3 18.2 46,XX with 2% 
pseudodiploidy and 
trisomy 14 

4.9 15.1 46,XX with 4% 
pseudodiploidy and 
trisomy 14 

7.6 40.1 46,XX with 2% 
pseudodiploidy and 
trisomy 14 

6.4 23.7 46,XX with 4% 
pseudodiploidy and 
trisomy 14 

| 8.4 26.5 46,XX 


—————————————————————————————————— 


each case, seven to ten cells were photographed and 


karyotyped. 


The clinical history, laparoscopic, endocrinologic, 
and ovarian biopsy findings, whenever available, were 


reviewed. 


Results 


Clinical history. Most of the patients had had 


oligomenorrhea since menarche (Cases 1, 3-7, 10, 11, 
13-15). Case 2 had had no menses prior to taking oral 
contraceptives at age 18, and became pregnant 2 years 
later while still on oral contraceptives. Case 8 had had 
regular menses for 3 years (age 14 to 17), after which 
time she developed secondary amenorrhea. Case 9 had 
had regular menses until age 17, when she moved to 
the United States from Haiti; then she began to have 
irregular menses, ranging from oligomenorrhea to 
menorrhagia. Case 12 had had one or two menstrual 
periods per year since menarche at age 12; her mother 


and paternal great aunt had had a similar history. 

Laparoscopic findings. Laparoscopy was performed 
on all but two patients (Cases 6 and 13). The pelvic 
examination of Case 13 revealed enlarged ovaries 
bilaterally and a right adnexal cystic mass (4 by 4 by 
5 cm). Enlarged ovaries bilaterally with thickened cap- 
sules were found in six patients (Cases 2, 4, 5, 7, 9, and 
10), and enlarged polycystic ovaries bilaterally in two 
patients (Cases 12 and 14). Case 1 had unilateral corti- 
cal fibrosis. Case 3 had enlarged ovaries bilaterally with 
rugae present. Case 8 had normal-sized ovaries bilat- 
erally but they were polycystic. The right adnexa was 
missing in Case 11; the left ovary was normal in size but 
polycystic. Case 15 had small fibrotic ovaries bilaterally, 
with thickened capsule. The laparoscopy findings are 
summarized in Table I. 

Cytogenetic findings. All 15 patients showed a 
modal number of 46 chromosomes with a sex-chromo- 
some complement of XX. However, in five patients 
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Table II. Summary of chromosome studies on 15 patients with polycystic ovary disease 







Distribution of chromosomes 





Case No. 





Control 0 | l 98 ) 0 
l 0 l 2 97 D 0 
2 0 0 ] 97 2 0 
3 0 0 0 100 D 0 
4 0 0 0 100 D 0 
5 0 2 0 98 0 0 
6 0 0 3 97 0 0 
7 0 0 0 100 0 0 
8 0 0 0 100 0 0 
9 0 0 l 99 0 0 

10 0 l 2 97 0 0 
l1 0 l 0 99 0 0 
12 0 0 2 98 0 0 
13 0 l l 98 0 0 
14 0 0 0 100 0 0 
15 0 0 0 100 0 0 


Control = Average of 15 normal women. 
a. Two cells with 47,XX,+ 14. 

b. One cell with 46,XX,7-14,— 7. 

c. One cell with 46,XX,7- 14,—9. 

d. One cell with 46,XX,7 14,— 10. 


Table III. Summary of cytogenetic analysis in 189 
cases of polycystic ovary disease 





Karyotype Rejerences 
46,XX 176 1,4 
46,XXq- l 4 
46,XX/46,X Xq— l 2 
45,X/46, XX 3 4 
46,XX/47,XXX 2 4 
45,X/46,XX/47, XXX 2 4 
45,Xq—-/46,XX/46,X Xq— l 4 
45,X/46,XY/46,XXq— l 4 
45,X/48,XXXY l 4 
46,XX/47,XXY l 4 


(Cases 2, 11-14), 2% to 4% of the cells exhibred pseu- 
dodiploidy with trisomy 14. The missing chremosome 
was not the same in all the pseudodiploid ce ls. In ad- 
dition, Case 2 had two cells with 47 chromosomes; 
the extra chromosome was also No. 14 (Fig. 1). No 
pseudodiploid or hyperdiploid cells for chramosomes 
other than No. 14 were found. None of the controls 
exhibited any cells with trisomy 14 (see Table II). In 
fact, no random cell has ever been previously found 
with trisomy 14 by two of the authors (E. P. and 
P. L. M.). Table I summarizes the clinical ard labora- 
tory findings (levels of follicle-stimulating hormone 
[FSH], luteinizing hormone [LH], and tes:osterone) 
and karyotype of each patient. In the present investi- 
gation, all of the patients were phenotypical’y normal, 
except for features associated with polycysticovary dis- 
ease. 















Sex 
Total No. of No. of chromosome 
cells counted karyotypes constitution Remarks 





100 15 XX 

100 10 XX 

100 10 XX a,b,c 
100 8 XX 

100 10 XX 

100 10 XX 

100 8 XX 

100 9 XX 

100 10 XX 

100 7 XX 

100 10 XX 

100 10 XX d,e 
100 10 XX c,f,g,h 
100 10 XX b,c 
100 10 XX b,d,e,f 
100 10 XX 


One cell with 46,XX,+14,—11. 
One cell with 46,XX,+ 14,— 20. 
One cell with 46,XX,+ 14,—21. 
. One cell with 46,XX,+ 14,— 22. 


TA m0 


Endocrinologic findings. In the present investiga- 
tion, endocrinologic studies were performed in 13 of 
the 15 pauents. The studies included serum testoster- 
one, FSH, and LH. Serum levels of testosterone ranged 
from 19 to 203 nanograms per 100 milliliters, with all 
but two patients (Cases 2 and 12) above the upper limit 
of the normal female range (20 to 80 ng/100 ml in our 
laboratory). FSH levels consistently were low and 
ranged from 2.3 to 8.4 milli-international units per 
milliliter. LH levels ranged from 15.3 to 40.1 mIU/ml. 
However, the LH/FSH ratio was abnormally high in all 
cases studied. 


Comment 


Polycystic ovary disease constitutes a broad spectrum 
of overlapping symptoms and probable etiologies. The 
symptoms may include obesity, hirsutism, virilization, 
amenorrhea, infertility, functional uterine bleeding, 
dysmenorrhea, elevated levels of luteinizing hormone, 
low levels of follicle-stimulating hormone, and elevated 
levels of ovarian vein testosterone and androstenedi- 
one. Cyclic menses occur in over 10% of patients with 
this diagnosis, and ovulation occurs in almost 25%.’ It 
has been reported that the incidence of diabetes mel- 
litus, adenocarcinoma of the endometrium, and hy- 
pertension is increased in patients with ovarian tumors 
or polycystic ovary disease.” 

Although classically polycystic ovary disease is char- 
acterized by enlarged, pearly white, sclerosed, poly- 
cystic ovaries bilaterally with a thickened capsule, 
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Fig. 1. Karyotype of a 47-chromosome cell from Case 2 showing trisomy 14. 


normal-sized ovaries or unilateral enlargements have 
been associated with this syndrome. Thickening of the 
ovarian tunica is now thought to be a late effect of an 
excessive local action of androgen. The present investi- 
gation includes all of these variants. Goldzieher and 
Green‘ noted that, in some series, 40% of surgically 
proved cases had normal-sized ovaries and nearly half 
had no thickening of the tunica. Thus, the diagnosis 
need not depend on ovarian size or specific clinical 
characteristics. By definition, the presence of enlarged 
subcapsular atretic follicles is necessary for the diag- 
nosis. Occasionally, the clinical syndrome may be asso- 
ciated with a single ovarian cyst.’ 

There have been many attempts to explain the 
pathologic changes as well as the clinical manifestations 
of polycystic ovary disease. The alleged etiologic factors 
range from genetic, maternal and psychoendocrine to 
a wide variety of endocrine abnormalities.” Evidence 
for possible genetic rather than environmental causes 
as the essence of this entity include (1) androgenic 
binding protein found in the cyst fluid of patients with 
polycystic ovary disease," (2) defects in aromatizing 
mechanisms that interfere with the conversion of c-19 


oxygenated steroids into estrogens,'! (3) chromosomal 
abnormalities (see Table III), and (4) the occurrence of 
familial cases? * » 9 15 

The majority of patients with polycystic ovary disease 
who were studied cytogenetically did not show a dem- 
onstrable chromosomal abnormality." * Table IH 
summarizes the reported cases from 1961 to 1975. The 
diversity of karyotypic aberrations found by other in- 
vestigators” * leads to the conclusion that a typical and 
consistent chromosomal abnormality is not associated 
with polycystic ovary disease. Frederic and associates 
reported a case with a normal female karyotype and 
asymmetry of chromosome pair 16. Two other pa- 
tients’ karyotypes were 46,XX with 2% endoreduplica- 
tion. In 10 patients, reported by Tulchinsky and asso- 


ciates, who were 46,XX, there was an average of 


11.54% aneuploidy. Other chromosomal abnormalities 
noted included one case with 46,XXq- *; one case with 
46,XX/46,XXq-*; and three cases whose karyotypes 
were 45,X/46,XX.* Netter and associates? and Genkova 
and associates described two cases of 46,XX/47,XXX 
mosaicism, as well as two cases of 45,X/46,XX/47,XXX 


mosaicism. Lambert and Netter described a patient 
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with 45,Xq—/46,XX/46,XXq— karyotype. Three pa- 
tients had mosaicism involving the Y chromoseme: one 
patient had 45,X/46,XY/46,XXq— *; another had 45,X/ 
48,XXXY; and the third patient had 46,NX/47,XXY 
mosaicism.’ 

In the present investigation, five of 15 patients had a 
female karyotype, 46,XX, and a 2% to 4% frequency of 
pseudodiploidy with an extra chromosome 14. The mis- 
sing chromosome in the pseudodiploid cells was, how- 
ever, not always the same chromosome. Case 2 had two 
cells which were 47,XX,+ 14. Although trisomy 14 has 
been detected among spontaneous abortuses'* '? with a 
frequency of about 1/1000, its occurrence in liveborn in- 
fants has only recently been confirmed in two eases'® !* 
by the trypsin-Giemsa banding technique. Both cases 
had 46,XX/47,XX,+14 mosaicism and multiple con- 
genital anomalies. Evidence to date suggests that com- 
plete trisomy 14 is not compatible with life. None of 
our patients shared the common features associated 
with trisomy 14, such as developmental retardation, 
wide flat nose with bulbous or wide tip, large mouth 
with turned-down corners, short neck, low-set ears, 
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into account the incongruous cytogenetic findings, we 
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investigations with the use of trypsin-Giemsa banding 
techniques on patients with polycystic ovary disease in 
order to better understand and delineate the etiology 
of this multifaceted disease. 
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Early physiologic squamous metaplasia of the cervix: 
Light and electron microscopic observations 


W. DWAYNE LAWRENCE, M.S., M.D.* 


HUGH M. SHINGLETON, M.D. 


Birmingham, Alabama 


A light and electron microscopic study was undertaken of the early phases of cervical squamous 
metaplasia. A study of areas of columnar epithelium with one row of subcolumnar cells revealed a 
spectrum of squamous differentiation ranging from cytologically undifferentiation to more 
characteristically basal type squamous cells. With increasing differentiation, squamous 
characteristics, such as tonofibrils and desmosomes, became qualitatively and quantitatively more 
evident in the cells. Ultrastructural examination also revealed cells in the subepithelial stroma with 
prominent basal lamina and hemidesmosome-like structures along the periphery. From a light and 
electron microscopic viewpoint, the most likely origin for the subcolumnar progenitor cells appears to 
be the subepithelial stromal cells. The resemblance of these subepithelial stromal cells to the 
subcolumnar cells in very early stages of metaplasia is often striking. (AM. J. OBsTET. GYNECOL. 


137:661, 1980.) 


As IT OCCURS in the human cervix, squamous meta- 
plasia is defined as the process whereby areas of 
physiologic columnar epithelium are replaced by a ma- 
ture stratified squamous epithelium. Squamous meta- 
plasia is most prevalent during adolescence and in 
pregnancy when eversion of endocervical columnar 
epithelium onto the ectocervix is most pronounced. 
The process of eversion is most probably due to an 
increase in the size of the cervix secondary to hormonal 
stimulation coincident with puberty and pregnancy. 
The eversion results in exposure of the columnar epi- 
thelium of the normally alkaline endocervical canal to 
the acidity of the vagina; this is thought by many to be 
the precipitating event in cervical squamous metapla- 
sia. It would naturally follow that columnar epithelium 
thrust into an unnatural environment would be re- 
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placed by a squamous epithelium better suited for sur- 
vival there. 

The occurrence of squamous metaplasia is a widely 
accepted phenomenon. That squamous metaplasia 
evolves from the proliferation and subsequent squa- 
mous differentiation of a single row of subcolumnar, or 
so-called "reserve," cells into a stratified squamous epi- 
thelium is likewise generally appreciated. What is not 
widely agreed upon, but rather has been hotly disputed 
for over 50 years,'^!* is the origin of the reserve cell 
which engenders the metaplastic epithelium. 

In general, three theories have been put forth to 
account for the origin of this controversial cell. Meyer"? 
believed that sub-columnar cells were segregated rem- 
nants of full differentiated basal squamous cells which 
were covered by columnar epithelium in the develop- 
ment of the fetus. These served as depots from which 
fully differentiated stratified. squamous epithelium 
could arise upon the proper stimulus. He also believed 
that direct ingrowths of basal cells contiguous with 
basal cells of the portio vaginalis were able to under- 
mine columnar cells and result in a multilayered squa- 
mous epithelium. Carmichael and Jefferson,? as well as 
Auerbach and Pund, proposed that endocervical 
metaplasia arose not from basal cells, but from sub- 
cylindrical reserve cells. In contrast to Mever, these au- 
thors thought that these cells are undifferentiated cells; 
however, they did agree as to their origin from the 
primitive cervical lining. 


661 





RIO SEO TES 


POTS a Te DEC ee ee ee 


662 Lawrence and Shingleton 


=" Vaale . <2 i. = Ao 
Tex el ete 


July 15, 1980 
Am. J. Obstet. Gynecol. 





Fig. 1. Early cervical squamous metaplasia. Subcolumnar cells are irregularly positioned, without 
arrangement in orderly rows, and epithelial-stromal junction is indistinct. Note similarity between 
nuclei of subcolumnar cells and subepithelial stromal cells (arrows). (x 400.) 


Fluhmann? objected to the cell rest theory on the 
grounds that squamous metaplasia occurred subse- 
quent to extensive cervical cauterization. Since this 
would presumably destroy cell rests as well as overlying 
epithelium, he reasoned that there must be another 
mechanism. He advanced the theory of squamous 
prosoplasia, which advocated the formation ef reserve 
cells directly from columnar cells. He emphasized the 
bipotential nature of these cells, with the possible for- 
mation of squamous or columnar elements as the need 
arose. He likewise emphasized the physiologic nature 
of prosoplasia as evidenced by its high frequency as a 
component of the cervical transition zone. 

The concept of reserve cells as originating in the en- 
docervical stroma was advanced by Song," who derived 
his theory from light and electron microscopic obser- 
vations of fetal cervices. He proposed a direct trans- 
formation of stromal cells into reserve cells; this pro- 
cess intimates that stromal cells cross the basa! lamina at 
the epithelial-stromal junction and occupy a position 
subjacent to the endocervical columnar cells. He sup- 
ported this hypothesis by observations with the electron 
microscope showing similarities between endocervical 
stromal and reserve cells in the fetus. The work of Reid 
and associates! is in accord with Songs theory; 
moreover, they suggest that the stromal cells destined 
to become reserve cells are derived from mononuclear 
cells. Using electrocautery, they induced a cervical le- 
sion 5 mm deep and followed regeneration of the tissue 
with light microscopy and colposcopy. They inter- 
preted their results to indicate that most of the cells 


forming the new epithelium were derived from blood- 
borne mononuclear cells; these cells seemed to form a 
stratified layer of cells comparable to that associated 
with physiologic metaplastic epithelium. Other authors 
have supported the concept of stem cells in the stroma 
in the metaplastic process® and in regeneration of the 
endometrium.” 

A comprehensive morphologic study of cervical 
squamous metaplasia is presently underway in this lab- 
oratory. It is the purpose of this first article to report 
new ultrastructural findings concerning early physio- 
logic cervical squamous metaplasia. 


Material and methods 


Longitudinal slices of cervical tissue were removed at 
the time of operation from the uteri of 50 women be- 
tween the ages of 20 and 50 who were undergoing 
hysterectomy for benign indications. Slices were cut to 
include the original squamous epithelium, the meta- 
plastic transformation zone, and original endocervical 
columnar epithelium. Specimens were cut into mirror 
images. One half of the specimen was processed rou- 
tinely for light microscopy, and the other half was fixed 
in a mixture of 2% paraformaldehyde and 2% glutar- 
aldehyde in sodium cacodylate buffer for 3 hours, 
washed, and postfixed in 1% osmium tetroxide in 0.1M 
sodium cacodylate buffer for 2 hours. The tissue was 
then dehydrated with the use of graded acetone solu- 
tions, infiltrated, and embedded in Durcupan ACM 
resin. After polymerization, the tissue was sectioned on 
an MT-IIB ultramicrotome with the use of a diamond 
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Fig. 2. Area adjacent to epithelium in Fig. 1. Subcolumnar cells in more orderly arrangement, with 
scanty cytoplasm and prominent nuclei. Subepithelial stromal cells still present and similarity to 


subcolumnar cells evident (arrows). ( X 400.) 





Fig. 3. Area adjacent to epithelium in Fig. 2. Subcolumnar cells in orderly row with more prominent 
cytoplasm and more hyperchromatic nuclei. Note greater uniformity of nuclei and amount of cyto- 


plasm. (x 400.) 


knife. The sections were stained with a saturated solu- 
tion of uranyl acetate and Reynold’s lead citrate, and 
then examined in a Zeiss EM 9S-2 electron microscope. 


Results 


Light microscopy. In order to investigate the cell of 
origin of cervical squamous metaplasia, light mi- 
croscopic examination was carried out with particular 
attention to subepithelial stroma. In this region, large 


polyhedral cells with pale, indistinct cytoplasm were 
noted in many specimens (Fig. 1). The most prominent 
aspect of these cells was the nucleus, which was large 
with a speckled chromatin distribution; in contrast, the 
adjacent fibrocytic nuclei were smaller and elongated 
with a more condensed chromatin pattern. Moreover, 
nucleoli of these polyhedral cells were often prominent 
and occasionally double. These cells could be seen scat- 
tered in an irregular fashion beneath the basement 
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Fig. 4. Elongated subcolumnar cells more characteristic of basal type cells with long axes perpendicu- 
lar to basement membrane. (x 400.) 





Fig. 5. Epithelioid stromal cell with basal lamina and hemidesmosome-like structures (arrow). Nu- 
cleus is large, with prominent nucleolus. (x 24,700.) Inset: Detail of hemidesmosome, connected to 
basal lamina by fine fibrillar material. (»52,250.) 
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Fig. 6. Isolated undifferentiated subcolumnar cells (S). Thought to represent earliest phase of squa- 
mous metaplasia. Note lack of organelles indicative of squamous or secretory differentiation. Overly- 
ing columnar cells contain typical secretory droplets. Basal lamina denoted by arrows. (X 6,500.) 


membrane in and adjacent to areas of epithelium with 
subcolumnar reserve cells. The epithelial-stromal junc- 
tion was indistinct in these areas, and it was not possible 
by histologic observation to discern the presence or 
position of a basement membrane. 

In order to study the earliest stages of cervical squa- 
mous metaplasia, areas of epithelium adjacent to well- 
established rows of subcolumnar cells were investi- 
gated. Early evidence of developing squamous meta- 
plasia is manifested by the appearance of irregularly 
arranged subepithelial cells concomitant with the ap- 
pearance of large polyhedral stromal cells described 
above (Fig. 1). Adjacent areas of epithelium with a 
more established pattern of subcolumnar cells were 


characterized by these cells arranged in more orderly 
rows and with greater uniformity of cytoplasm. No as- 
sessment of the histologic nature of this cell could be 
made. The epithelial-stromal junction remained indis- 
tinct, and large stromal cells with pale, indistinct cyto- 
plasm and prominent nuclei were still present (Fig. 2). 
In areas of epithelium closest to well-established meta- 
plasia, subcolumnar cells were prominent and were 
aligned in an orderly row. These cells exhibited a 
marked similarity to one another both in nuclear size 
and appearance and amount of cytoplasm present; 
however, no evidence of cellular differentiation, such 
as the "prickle" appearance afforded by desmosomes, 
could be discerned. The epithelial-stromal junction was 
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Fig. 7. Low cuboidal subcolumnar cells. Note variation in squamous differentiation. Cell on left has 
large numbers of tonofibrils, whereas cell on right has only thin rim of perinuclear tonofilaments. 
Desmosomes (D) and hemidesmosomes (arrows) are small and poorly formed. Overlying columnar 


cells contain typical secretory droplets (S). (x5,500.) 


indistinct and still could not be distinguished in these 
areas of well-established early metaplasia. Also at this 
stage, polyhedral stromal cells were noted to be rare; 
overlying columnar cells were beginning to show signs 
of decreased secretory activity and consequently de- 
creased height (Fig. 3). 

The histologic appearance of the aforementioned 
subcolumnar cells could be described as that of more 
cuboidal type cells with a centrally located nucleus. In 
other specimens, however, well-established rows of 
subcolumnar cells displayed a structure more aptly de- 
scribed as an elongated cell type with its long axis per- 
pendicular to the basement membrane. The nucleus of 
this cell type was arranged with its axis in a similar 
manner. This presents a histologic appearance similar 
to that of a normal basal cell found in stratified squa- 
mous epithelium (Fig. 4). 

The light microscopic appearance of subcolumnar 
cells forming the earliest stages of cervical squamous 
metaplasia could then be described as a spectrum rang- 
ing from a low cuboidal variety with a centrally located 


nucleus to an elongated basal cell type with the long 
axis of the nucleus perpendicular to the basement 
membrane. 

In addition to the single layer of subcolumnar cells 
described above, the various ensuing stages of matur- 
ing squamous metaplasia were observed; these in- 
cluded so-called reserve cell hyperplasia with the con- 
sequent formation of an immature, then fully mature, 
squamous epithelium. It is, however, the intent of this 
article to focus on the earliest stages of this process, i.e., 
the single layer of subcolumnar cells and the sub- 
epithelial stromal cells immediately beneath the base- 
ment membrane. 

Electron microscopy. The large epithelioid stromal 
cells beneath the epithelial basal lamina were identified 
and studied. A remarkable feature of some cells was 
the presence of a basal lamina surrounding the cell, 
partially or entirely (Fig. 5). In addition, at the cell 
periphery, focal condensations resembling hemides- 
mosomes were observed (Fig. 5, inset). The cells ranged 
in cytoplasmic differentiation; the less differentiated 
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Fig. 8. Ultrastructure of more elongated basal type cells. Nuclei are prominent with large nucleoli. 
Tonofilaments and free ribosomes are abundant. Note large numbers of microvilli at cell borders, as 
compared to cells in Fig. 7. Desmosomes (D) are well developed. Overlying columnar cells are of 


normal structure. (X 5,500.) 


ones had sparse organelles with scattered profiles of 
granular endoplasmic reticulum, and a few polyribo- 
somes and mitochondria. The more differentiated 
stromal cells had a greatly increased number of poly- 
ribosomes and numerous profiles of granular en- 
doplasmic reticulum. Golgi zones were abundant and 
well developed; mitochondria were likewise increased 
in number. An additional feature was the presence of 
scattered droplets of lipid throughout the cytoplasm. 
Large numbers of pinocytotic vesicles at the cell bor- 
ders was a consistent ultrastructural feature. The nu- 
clei were large and often lobed, with prominent and 
frequently multiple nucleoli. In many of the cells, the 
chromatin was very similar both in texture and distri- 
bution to that of overlying subcolumnar cells. 

The subcolumnar, or "reserve," cells presented a var- 
ied ultrastructural appearance. Only sections with sin- 


gle layers of subcolumnar cells, thought to represent an 
initial event in the genesis of cervical squamous meta- 
plasia, were selected for study. Those areas of epithe- 
lium representing the earliest stages of squamous 
metaplasia, characterized by discontinuous patches of 
two to three histologically undifferentiated cells under- 
lying secretory columnar cells, were studied first. Ul- 
trastructural examination revealed that these cells were 
truly undifferentiated, without evidence of charac- 
teristic squamous or secretory organelles (Fig. 6). In 
fact, organelles were typically sparse, with only a few 
mitochondria and scattered profiles of granular en- 
doplasmic reticulum. No attachments to surrounding 
structures in the form of either desmosomes or hemi- 
desmosomes were yet discernible. Nuclei were quite 
dissimilar to overlying columnar cell nuclei, in both size 
and chromatin pattern. The cells appeared to interpose 
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Fig. 9. Subcolumnar cell with apparent lateral ameboid movement. Note extrusion of cytoplasm 
containing abundant tonofibrils and connected to cell body by thin cytoplasmic segment (arrow). Cell 
appears to be interposed between overlying secretory cells and basal lamina (BL). (x 4,200.) 


themselves between the overlying columnar cells and 
the basal lamina, but no evidence of secretory cell de- 
generation was evident at this early stage. 

The stage of cervical squamous metaplasia repre- 
sented by low cuboidal cells in orderly arrangement 
beneath columnar secretory cells was studied next (Fig. 
7). These cells exhibited complex interdigitations of 
membranes with relatively few, poorly formed desmo- 
somes. Hemidesmosomes were smaller than those pre- 
sent under normal basal cells or endocervical columnar 
cells, measuring 0.17 À in width, as compared to 50 À 
for normal cells. In addition, the hemidesmosomes 
were poorly formed and often lacked the fibrillar ma- 
terial normally present for attachment of the cell mem- 
brane to the basal lamina. Cytologic differentiation var- 


ied among cells. Less differentiated cells contained only 
a thin rim of perinuclear tonofilaments; concomitantly, 
granular endoplasmic reticulum and free ribosomes 
were less prominent. Neighboring cells, however, con- 
tained coarse bundles of tonofibrils in greater abun- 
dance, with a proportionate increase in protein syn- 
thetic machinery. Mitochondria were fairly numerous, 
and vesicles of smooth endoplasmic reticulum were oc- 
casionally seen. Cytoplasmic droplets of lipid were 
rarely observed. The nuclei occupied a considerable 
portion of the cells; nucleoli were prominent and well 
developed. The overlying mucus-secreting columnar 
cells exhibited varying degrees of degeneration but ap- 
peared to be otherwise normal. 

In taller subcolumnar cells, ultrastructural study re- 
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vealed a picture more similar to that of normal basal 
cells of stratified squamous epithelium (Fig. 8). Cell 
borders were composed of large numbers of microvilli 
projecting into the intercellular spaces, and desmo- 
somes were better developed. Hemidesmosomes pres- 
ent along the basement membrane displayed a normal 
fine structure; basal aspects of the subcolumnar cells 
lacked the marked extensions into the stroma charac- 
teristic of normal basal cells. Nuclei were large and oc- 
cupied a considerable portion of the cytoplasm; nu- 
cleoli likewise were characteristically large and very 
often were found adjacent to the nuclear membrane. 
Tonofilaments were a prominent feature of the cyto- 
plasm, as were the extremely abundant numbers of 
free ribosomes. Profiles of Golgi complex and vesicles 
of smooth endoplasmic reticulum were a less conspicu- 
ous cytoplasmic feature. Mitochondria were quite nu- 
merous. Columnar cells overlying the reserve cells dis- 
played the typical ultrastructure of endocervical secre- 
tory cells. 

An interesting observation in our series was that of 
apparent lateral ameboid movement by subcolumnar 
cells. In these instances, extrusions of cytoplasm with 
large numbers of tonofibrils were often seen connected 
by a thin segment of cytoplasm to the main body of the 
cell containing the nucleus. The leading edge of cyto- 
plasm appeared to be interposing itself between the 
overlying secretory cell and basal lamina (Fig. 9). 


Comment 


The theories concerning the histogenesis of cervical 
squamous metaplasia described previously were exam- 
ined in the light of results obtained from the present 
study. Meyer’s belief that the reserve cells are always 
fully differentiated basal squamous cells was disproved 
from a fine structural basis. However, it does appear 
that cells with the histologic and ultrastructural charac- 
teristics of normal squamous basal cells may be a com- 
mon finding in developing squamous metaplasia. This 
probably occurs through differentiation of the undif- 
ferentiated subcolumnar cells, which were also iden- 
tified in this study. Therefore, the view expressed by 
Carmichael, Jefferson, and other investigators that the 
subcolumnar cell is invariably a completely undif- 
ferentiated cell is not entirely correct either. Our ul- 
trastructural studies indicate that most subcolumnar 
cells show early cytologic undifferentiation in a squa- 
mous direction. Although light microscopic examina- 
tion may suggest a completely undifferentiated cell, ul- 
trastructural study very often reveals a thin rim of 
perinuclear tonofilaments, indicating a commitment of 
the cell toward squamous differentiation. In fact, a few 
cuboidal cells contain tonofibrils equal to or exceeding 
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the number observed in normal basal cells. However, 
adjacent subcolumnar cells may lack any indication of 
cellular differentiation. We were unable to predict 
which of these findings would be present by the light 
microscopic appearance alone. Therefore, there seems 
to be a continuum in the development of squamous 
metaplasia, beginning with an undifferentiated sub- 
columnar cell with the potential for progression to 
varying degrees of squamous differentiation. The op- 
posite end of the spectrum from the undifferentiated 
subcolumnar cell is the more differentiated basal cell 
type. There seems to be no requirement for progres- 
sion from undifferentiated subcolumnar cell to basal 
cell type before the beginning of proliferation into the 
later stages of squamous metaplasia. In fact, prolifera- 
tion into a two-layered, three-layered, and then mul- 
tilayered epithelium may occur at various stages of cel- 
lular differentiation. Therefore, any such epithelium 
may vary from area to area in the degree of squamous 
differentiation exhibited by its component cells. This 
epithelium has the capability of progression to a ma- 
ture stratified squamous epithelium indistinguishable 
from the mature epithelium. 

There was no evidence from this study to imply that 
the subcolumnar cells originate from the columnar 
cells of endocervical mucosa, as suggested by Fluh- 
mann. Mitotic activity was not observed in any of the 
overlying columnar cells, and the coexistence of secre- 
tory and squamous elements in these early metaplastic 
cells has not been observed to date. 

The formation of a well-defined basal lamina by cells 
located in the stroma of normal endocervix is, to our 
knowledge, a previously undescribed phenomenon. 
Reid and associates"! described the appearance of large 
mononuclear cells in the vicinity of a lesion of the cer- 
vix caused by electrocautery. These cells, which in Reid 
and associates’ opinion aggregated to form a new epi- 
thelium, were described as secreting a periodic acid- 
Schiff—positive substance at their periphery; this they 
interpreted as basement membrane material. Unfortu- 
nately, they were unable to include ultrastructural stud- 
ies of their cases. We likewise used the periodic acid— 
Schiff (PAS) stain in the histologic aspect of our study; 
however, we were unable to demonstrate a similar 
PAS-positive membrane encompassing the subepithe- 
lial cells. The basal lamina of the subepithelial cells in 
our study was not discernible by light microscopy be- 
cause of its width of only 350 A. An additional unique 
feature of these subepithelial stromal cells was the 
presence of hemidesmosome-like structures scattered 
around the cell periphery. Fine fibrillar components 
connecting cell membrane and basal lamina were very 
similar in fine structure to those on normal squamous 
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cells. The presence of a basal lamina and hemides- 
mosome-like structures are not features commorly as- 
sociated with stromal fibroblasts or wandering issue 
macrophages. The hypothesis that epithelial cells such 
as these are the true "reserve cells” which cross the 
basement membrane and occupy a subcolumnar posi- 
tion is an attractive one. This would conform with the 
Song hypothesis of the stromal origin of subcolu mnar 
cells. We have been unable, however, to find ir our 
quite extensive series any instance of such cells migrat- 
ing through the basement membrane. In add ton, 
bundles of tonofibrils, a distinguishing feature of cervi- 
cal squamous cells, were never observed in any of hese 
cells. If, indeed, these cells do cross the basement 
membrane to occupy a subcolumnar position, the ac- 
quisition of tonofibrils appears to occur after migration 
through the membrane. Perhaps the microenv ron- 
ment on the epithelial side of the basement membrane 


is different from that on the stromal side. The rcle of 


these cells located in the subepithelial stroma rermains 
unanswered. 

Meyer's idea that the re-epithelialization of the cervix 
occurs by extension of normal squamous basal cells be- 
tween the columnar cells and the basement membrane 
appears to be invalid. Observations with the colpos-ope 
have led to the common knowledge that metaplasia 
often occurs as a patchy process, that it does not have to 
occur from the periphery of the eversion in a cen- 
tripetal fashion toward the external os. However lat- 
eral ameboid movement of early metaplastic cells may 
occur. It is possible, therefore, that once metaplasiz has 
been initiated in a localized area, regardless of mecha- 
nism, extension of the process may occur by the inter- 
position of metaplastic cells between columnar cellsand 
basal lamina. 

In summary, a light and electron microscopic srudy 
was undertaken of the early phases of cervical squa- 
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mous metaplasia. Histologic studv of areas of columnar 
epithelium with one row of subcolumnar cells sug- 
gested a continuum of development beginning with 
histologically undifferentiated cells with sparse cyto- 
plasm and prominent nuclei to more characteristically 
basal type squamous cells. This continuum could be 
interrupted at varying degrees of cellular differentia- 
tion, and proliferation of the component cells could 
occur. The resemblance to epithelioid stromal cells in 
very early phases of metaplasia was often striking. The 
concept of a continuum of development in early cervi- 
cal squamous metaplasia was borne out by the observa- 
tion of cells in close proximity to already established 
patches of early metaplasia. From a histologic view- 
point, the most likely origin for the subcolumnar pro- 
genitor cell appeared to be the subepithelial stromal 
cells. Electron microscopic study revealed the undif- 
ferentiated nature of the subcolumnar cell in early 
squamous metaplasia but emphasized the precocious 
tendency of this cell to develop squamous characteris- 
tics, albeit minimal. With increasing differentiation, 
squamous characteristics, such as bundles of tonofibrils 
and desmosomes, became qualitatively and quantita- 
tively more evident. Ultrastructural examination also 
revealed a previously undescribed cell in the subepi- 
thelial stroma, with basal lamina and hemidesmo- 
some-like structures scattered along the periphery. To 
date, these cells have not been observed in the process 
of crossing the basement membrane to occupy a sub- 
columnar position. The role of the subepithelial stro- 
mal cell in the metaplastic process is receiving further 
study in this laboratory. 

In addition, it is suggested that lateral movement of 
subcolumnar cells along the basement membrane may 
contribute substantially to extension of the metaplastic 
process, regardless of the origin of the subcolumnar 
cell. 
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Pharmacologic induction of luteolysis in cynomolgus 
monkeys (Macaca fascicularis) 


ABUBAKAR A. SHAIKH, D.V.M., PH.D. 


SHAMIM A. SHAIKH, B.S. 
V. DANIEL CASTRACANE,-Pz.D. 


San Antonio, Texas 


Earlier studies reported from this laboratory demonstrated the luteolytic effect of a 5-day sequential 
regimen of 3 days of estrogen overlapped with 3 days of PGFza administered during the midluteal 
phase to cynomolgus monkeys. In this study, a different regimen, containing estrogen, lower doses 
of PGF,,, and methylergonovine maleate (MEM), was used. Individual components of this modified 
sequential regimen were not effective as luteolytic agents. When 3 days of estrogen (40 ug 

of depoestradiol cypionate [DEC] on the first day and 40 ug of estradiol benzoate [EB] on second 
and third day) was followed by 3 days of MEM (400 yg, twice daily) overlapping 1 day of estrogen 
treatment, there was a significant shortening of the length of the menstrual cycle (<26 days) in eight 
of 10 animals, with a concomitant decline in plasma levels of progesterone. When a low dose of 
MEM (100 yg, twice daily), which was completely ineffective in shortening cycle lengths with the 
same estrogen treatment, was administered alternately with PGF,, (5 mg twice daily), 11 of 14 
animals had shortened cycles, with an associated decline in levels of progesterone. PGF.. and 
MEM without the estrogen pretreatment did not have a significant effect on cycle lengths or blood 
levels of progesterone, thus demonstrating a synergism between estrogen and the other compounds 
in inducing luteolysis. Since the agents used in these sequential regimens have potent effects on 
the uterus, the treatments were repeated in hysterectomized monkeys to determine whether the 
uterus was involved in the mediation of luteolysis. These treatments caused a significant drop in 
plasma levels of progesterone by the tenth day after the preovulatory estrogen peak, thus 
demonstrating that the uterus is not essential to the luteolytic action. (AM. J. OBsTET. GYNECOL. 


137:672, 1980.) 


PROSTAGLANDINS act as potent luteolytic agents in 
many subprimate species and may actually be the natu- 
rally occurring uterine luteolysin in those species in 
which such a role for the uterus has been demon- 
strated. Prostaglandins can be luteolytic in monkeys 
with regular menstrual cycles and are also capable of 
terminating pregnancy.” !* * 26 The luteolytic effect 
has been correlated with histologic changes in the cor- 
pus luteum." Prostaglandins have been widely tested as 
a means of terminating pregnancy. In very early preg- 
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nancy, this action is related to their presumed luteolytic 
effect on the human corpus luteum," although this has 
not been confirmed in the human subjects. 

Earlier studies from this laboratory have demon- 
strated that sequential administration of subluteolytic 
doses of estrogen and PGF;, shortened the menstrual 
cycle of cynomolgus monkeys.” ?* This treatment 
caused side effects commonly associated with prosta- 
glandin treatment, such as vomiting, listlessness, and 
reduced intake of food. In order to enhance the effec- 
tiveness and, at the same time, minimize adverse ef- 
fects, modification of the original regimen was under- 
taken. Since PGF has a known oxytocic action,'* we 
have examined other oxytocics with a more prolonged 
activity than that of prostaglandins to maximize its ef- 
fectiveness. Methylergonovine maleate (MEM), which 
has a relatively long half-life,’ was selected for these 
studies. (Oxytocin, used in preliminary experiments 
with some suggestion of effectiveness, was discon- 
tinued because of its short half-life.) 
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Table I. Effect of midluteal administration of estrogen, PGF,,, and MEM, alone and in the combination, 
on menstrual cycle length, plasma progesterone, and incidence of side effects 





Treatment* 


Treated cycles 


Controls | 1/12 (896) 

DEC-EB 2/12 (1796) 

400 ug MEM, twice daily for 2/9 (22%) 
5 days 

DEC-EB/PGF;, 6/9 (67%) 

DEC-EB/400 ug MEM, twice 8/10 (80%) 
daily 

DEC-EB/400 ug MEM, four 4/8 (50%) 
times a da 

DEC-EB/200 ug MEM, twice 4/6 (65%) 
daily and four times a day 

DEC-EB/100 ug MEM, four 0/4 (0%) 
times a day 

DEC-EB/PGF;,-MEM 11/14 (7996) 

—ÍPGF;4-MEM 5/11 (4596) 


No. of cycles with 
Incidence of shortened cyclest decreased progesterone 





Incidence of 


T 9/12 (179) — is 0/19 
NS 6/19 (50%) NS 0/19 
NS 3/6 (50%) NS 3/6 
p « 0.02 4/4 (100%) p « 0.02 3/4 
p < 0.01 5/5 (100%) p < 0.01 6/10 
NS E 8/8 
p < 0.05 t 6/6 
NS n 0/4 
p < 0.001 9/11 (82%) p < 0.01 5/14 
NS 4/7 (57%) NS 3/11 


EB = estradiol benzoate. DEC = depoestradiol cypionate. MEM = methylergonovine maleate. PGF;, = prostaglandin Fza. 
*Treatment schedule is described in text. All treatments were initiated on day 18 or day 20 of the menstrual cycle. Individual 
components were administered for 3 days, and any sequential combinations for a total of 5 days, unless otherwise indicated. 


tLess than 26 days. 


Decreased progesterone = values < 1 ng/ml by day 26 of the cycle. 
§Statistical significance when compared with controls by Fisher's exact test. 


This study reports the synergism between estrogen, 
PGF,,, and MEM as a means of inducing luteolysis. 
Since the components of these sequential regimens 
either modulate the response of the uterus to oxytocic 
agents or themselves have an oxytocic effect," !* ?! a 
study in hysterectomized monkeys was designed to de- 
termine any possible role of the uterus in the observed 
luteolytic effects. 


Material and methods 


Adult female cynomolgus monkeys (Macaca fascicu- 
laris) were individually housed in air-conditioned quar- 
ters (76 + 2 F) under conditions of natural lighting, 
supplemented with artificial lighting (lights on from 
7:00 A.M. to 5:00 p.m.). Monkey chow was fed twice 
daily and augmented with fresh fruits and vitamins. 
Water was available ad libitum. 

The length of the menstrual cycle was determined by 
taking daily vaginal swabs with cotton-tipped applica- 
tors. The first day of menstrual bleeding was consid- 
ered to be first day of the cycle. Only those monkeys 
that had a record of normal cycles were used in these 

‘studies. In addition, seven hysterectomized monkeys 
were used in which we had recorded more than 1 year 
of control data. The ovarian cycle in these latter ani- 
mals was determined by the pattern of plasma estradiol 
and progesterone at intervals of 3 to 4 days and more 
frequently around the time of the expected preovula- 
tory estrogen surge, as well as during treatment peri- 


ods. In both intact and hysterectomized monkeys, all 
treated cycles were preceded and followed by an un- 
treated control cycle. 

Depoestradiol cypionate (DEC) (Upjohn Company, 
Kalamazoo, Michigan) and estradiol benzoate (EB) in 
sesame oil were used at a concentration of 100 «g/ml. 
The tromethamine salt of PGF», (10 mg/ml) and 
methylergonovine maleate (MEM) (1 mg/ml) were dis- 
solved in saline solution. PGF», was generously 
supplied by Dr. John E. Pike, of The Upjohn Com- 
pany, and MEM by Sandoz Pharmaceuticals, East 
Hanover, New Jersey. 

Treatment schedule. In intact monkeys, most treat- 
ments were started on day 18 of the menstrual cycle, 
which corresponds to approximately day 6 postovula- 
tion (midluteal phase)? In some experiments the 
treatments were initiated on day 20 or 22 of the cycle. 
In hysterectomized monkeys, treatments were initiated 
on day 7 after the preovulatory estrogen peak; this 
corresponds to cycle day 18 in intact monkeys. Earlier 
studies from this” and other laboratories? have shown 
that ovulation rarely occurs later than cycle day 12 in 
this species. The sequential regimen used in this study 
consisted of two components, each administered for 3 
days. The first component was estrogen treatment, and 
the second component, which started on the third day 
of estrogen treatment, consisted of PGF» and/or 
MEM. These two components were tested alone or se- 
quentially in order to determine the effectiveness of 
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MENSTRUAL CYCLE LENGTH (DAYS) 


Fig. 1. The frequency distribution of 332 control menstrual 
cycle lengths in our M. fascicularis colony. The mean cycle 
length is 29.7 + 3.8 (SD) days. The stippled area represents 
the Gaussian distribution of these data. 


the individual components, as well as the synergistic 
effect of the two, in inducing luteolysis. Therefore, the 
results will be described under three different head- 
ings: (1) effect of estrogen, (2) effect of MEM, and (3) 
synergism of estrogens with PGF» and/or MEM. 

In order to assess the effectiveness of the treatment 
regimen, samples of blood were obtained from the 
femoral vein on days 1, 3, 6, and 8 of treatment for 
determination of progesterone. Later, a schedule of 
more frequent sampling of blood was employed from 
the initiation of treatment to the appearance of menses. 
In the control group, some vehicle-treated animals 
were used (n = 4), but, largely, the progesterone levels 
from random samples of blood collected during 37 un- 
treated menstrual cycles formed the basis for compari- 
son. Another indicator of the effectiveness of the 
treatment was cycle length. Cycle lengths had been de- 
termined in 332 untreated cycles and served as the 
basis for comparison with treated cycles. In hysterec- 
tomized monkeys a more frequent bleeding schedule 
was used to observe the effect of treatments on luteal 
progesterone levels. Comparison was made against 
luteal progesterone levels in untreated controls (n = 34 
cycles). 

Steroid determinations. In the initial studies, plasma 
progestins (ng/ml) were assayed by a competitive pro- 
tein binding (CPB) method.'? Eventually, we changed 


to a specific radioimmunoassay (RIA) with the use of 


antiserum (GDN-337) generously supplied by Dr. G. D. 
Niswender (Colorado State University, Fort Collins, 
Colorado). The within-assay coefficient of variation was 
9.9%, and the between-assay coefficient of variation 
was 19.9%, with a sensitivity of 0.1 ng/ml of plasma. 
Cross-reactions with other physiologic steroids are min- 
imal and have been reported." Progesterone values in 


“= I ea did u m TW mm ; = pe WERT Ap s Ati n Li > 3 " TT a ww TTE = " "^ T 2 Vw 


July 15, 1980 
Am. J. Obstet. Gynecol. 


PROGESTERONE (NG/ML) © 





WE RU E.g ee eer eae 
DAY OF MENSTRUAL CYCLE 


Fig. 2. Mean plasma progesterone levels throughout the luteal 
phase of 37 normal menstrual cycles. The stippled area repre- 
sents +1 SE and is repeated in subsequent graphs as a com- 
parison for the progesterone levels in treated cycles. 


both CPB and RIA methods were comparable, with a 
correlation coefficient of 0.95. Originally, estrogen was 
determined by RIA for total estrogens (100% cross- 
reaction with both estrone and estradiol), but, more 
recently, a specific antiserum for estradiol (E,TG-K), 
kindly supplied by Drs. Wright and Collins (Emory 
University, Atlanta, Georgia), has been used. The 
methods were validated in an earlier report.? 

Staustical comparisons were made between the con- 
trol group (12 cycles) and the experimental groups by 
means of Fisher's exact test and are presented in Table 
I. Additional statistical comparisons with the use of 
Student's t test were made between mean progesterone 
levels in the larger group of controls (37 cycles, Fig. 2) 
and treated groups. 


Results 


Three hundred and thirty-two menstrual cycles re- 
corded in 45 monkeys yielded a mean cycle length of 
29.7 + 3.8 (SD) days. The frequency distribution is 
shown in Fig. 1, and is similar to that in an earlier and 
larger study of 647 menstrual cycles in 93 cynomolgus 
monkeys.*’ On the basis of these data, any menstrual 
cycle shorter than the mean minus one standard devia- 
tion (1.e., 26 days) was defined as a shortened cycle, and 
14% of the 332 cycles fell in this category. Some mon- 
keys which consistently showed short cycles were 
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Fig. 3. Mean plasma progesterone levels (+SE) after 40 ug 
DEC-EB treatment beginning either on cycle day 18 (n = 12) 
or cycle day 22 (n — 10). A slight effect is seen with treatment, 
but the decline is not significantly different from control 
values. 


excluded from the experiments. Therefore, in the ac- 
tual experimental group, the probability of a shortened 
cycle was decreased. 

Fig. 2 presents the plasma progesterone levels dur- 
ing the luteal phase of 25 untreated cycles and 12 
vehicle-treated controls. The stippled area (+1 SE) is 
reproduced in subsequent figures representing the 
effect of the various treatments. A drop in progester- 
one levels to less than 1 ng/ml by day 26 was considered 
to be a possible luteolytic effect. A drop in progester- 
one coupled with shortened cycle length indicated a 
full luteolytic effect. However, in some instances a drop 
in progesterone levels was followed by a rebound, usu- 
ally after the cessation of treatment; this indicated a 
transient luteolytic effect. 

Effect of estrogen. Treatment was initiated either on 
day 18 or day 22 of the cycle and continued for a total 
of 3 days. On the first day, 40 ug of depoestradiol 
cypionate (DEC) was injected subcutaneously, followed 
by 2 days of 40 ug of estradiol benzoate (EB). This 
treatment is referred to as 40 wg DEC-EB treatment. 
The results are shown in Fig. 3 and Table I. Treatment 
initiated on day 18 resulted in only two of 12 animals 
having shortened cycles, even though six of them 
showed a decline in progesterone levels. This indicated 
a slight but not significant luteolytic effect. When the 
treatment was initiated on day 22 of the cycle (Fig. 3), 
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Fig. 4. Mean plasma progesterone levels (+SE) in monkeys 
treated with estrogen (either 40 ug DEC-EB [n = 4] or 20 ug 
EB [n = 4]) for 3 days, followed by four daily injections of 5 
mg PGF;, for 3 days. In both groups a significant decline from 
control values is seen. 


there was again a decline in plasma progesterone, with 
six of the 10 animals showing a decline below 1 ng/ml 
by day 26. However, only two of these animals had 
short cycles of 23 and 24 days. The mean cycle length 
of the whole treated group was 27.0 + 1.0 (SE) days. 
Estrogens at this dose level have a minimal effect on 
luteal progesterone production or cycle length. 

Effect of MEM. Treatment was initiated on day 18 of 
the cycle. Six monkeys were treated with 400 ug of 
MEM twice daily for 5 days. Treatment in subsequent 
regimens was limited to 3 days. The results are pre- 
sented in Table I and Fig. 5, A. Only four monkeys 
showed a decline in progesterone to levels less than 1 
ng/ml by day 25; two monkeys had cycle lengths of less 
than 26 days. This dose of MEM was associated with 
vomiting and either reduced or no intake of food. 

Synergism of estrogen with PGF;, and/or MEM. 

Synergism of estrogen and PGF»,. The synergism of es- 
trogen and PGF;, was examined in 15 monkeys. Four 
monkeys were given 20 wg of EB from day 18 through 
day 20 and 5 mg of PGF;, four times daily from day 20 
through day 22. All animals showed a drop in blood 
progesterone (Fig. 4 and Table I), but only three had 
shortened cycles. Another five monkeys received 40 ug 
of DEC-EB instead of EB. This also caused a drop in 
blood progesterone (Fig. 4 and Table I), and three 
monkeys had shortened cycles. In order to study the 
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Fig. 5. A represents plasma progesterone levels of monkeys treated with 400 ug MEM twice daily for 
5 consecutive days (days 18 through 22). Data have been divided into those animals which showed 
a drop in progesterone (n = 4) associated with a cycle length of either 25 or 26 days, and those which 
showed no effect on either parameter (n = 2). B shows the individual plasma progesterone patterns 
in five monkeys treated with 40 ug DEC-EB and 400 ug MEM twice daily. Two had a normal cycle 
length despite a decline in progesterone, and three had cycle lengths of 23 or 24 days associated with 


a decline and a rebound in progesterone. 


effect of the estrogen dose, another six animals were 
treated with 10 ug of EB followed by PGF»,, and they 
also showed a drop in plasma progesterone, and two 
had shortened cycles. Most of these monkeys vomited 
from this dose of PGF;,. 

Synergism of estrogen and MEM. The synergism of es- 
trogen and MEM was studied in 28 cycles. Eight ani- 
mals received 40 wg DEC-EB treatment on days 18 
through 20 and 400 ug of MEM four times daily on 
days 20 through 22. Results ate shown in Table I. Four 
animals had shortened cycle lengths with a concomitant 
drop in plasma progesterone. These animals also 
showed adverse side effects. When the MEM dose was 
reduced to 400 ug twice daily, eight of 10 treated ani- 
mals (80%) had shortened cycle lengths and a drop in 
blood progesterone (Fig. 5). Six of these showed side 
effects. The dose of MEM was then further reduced to 
200 ug either twice daily or four times daily. There 
were shortened cycle lengths in four of six animals 
treated (Table I). This reduced dose still caused side 
effects in all the animals. In an effort to find a dose of 
MEM completely devoid of side effects, we further re- 
duced the MEM dose to 100 ug four times daily. This 
dose of MEM elicited no adverse reactions but it was 
also without effect on cycle length (Table I). 


Synergism of estrogen with both PGF», and MEM. The 
synergism of estrogen with both PGF;, and MEM was 
examined with 40 ug DEC-EB, 5 mg PGF;,, and 100 
ug MEM. Treatment with DEC-EB was initiated either 
on day 18 or 20; on the third day of estrogen treat- 
ment, PGF;, and MEM were given subcutaneously al- 
ternately so that each drug was administered twice 
daily. This treatment resulted in a shortened cycle 
length in 11 of 14 animals. Only eight of these animals 
were bled for progesterone determinations, and these 
are shown in Fig. 6, A (treatment initiated on day 18) 
and Fig. 6, B (treatment initiated on day 20). A decline 
in progesterone was obtained in all cases, and in only 
two monkeys, which did not have shortened cycles, was 
there a rebound in progesterone. Only five of the 14 
animals showed some side effects. 

Eleven monkeys were treated with PGF5; and MEM 
alone (without estrogen pretreatment); five of the 11 
had shortened cycle lengths, and the reduction in pro- 
gesterone was not significant. Only three animals 
showed side effects. 

Since cycle day 22 is several days after the normal 
time of implantation, the regimen had to be tested at 
this phase of the cycle as a preliminary step to testing Its 
effectiveness in fertile cycles. Therefore, an additional 
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Fig. 6. All three panels in this figure represent treatment with 40 ug DEC-EB in conjunction with the 
alternating administration of PGF;; and MEM initiated on different days of the menstrual cycles. A 
shows the individual plasma progesterone patterns in four monkeys in which treatment was initiated 
on cycle day 18. The sharp decline in progesterone is seen in all animals; however, the one monkey 
which had a normal cycle length also exhibited a rebound of the progesterone level. B illustrates the 
four monkeys in which treatment was initiated on cycle day 20. All exhibited a sharp decline in 
progesterone; the one monkey with a normal cycle length also showed a rebound in progesterone. C 
illustrates the results in 10 monkeys in which treatment was initiated on cycle day 22. A sharp drop in 
progesterone and a significant shortening in the cycle length is demonstrated. 


10 monkeys were treated, starting on day 22 of the 
cycle. The results are shown in Fig. 6, C. All animals 
had shortened cycle lengths and a precipitous decline 
in progesterone, thus indicating that this regimen can 
be tested in pregnant animals during the peri-implan- 
tation period or near the expected time of menses. 
Hysterectomized monkeys. Three treatment schedules 
were used in the hysterectomized monkeys, with all 
treatments initiated on day 7 after the preovulatory 
estrogen peak. Estrogen treatment alone, as in the 
intact monkeys (40 ug DEC-EB), did not result in 
any significant change in mean progesterone levels 
throughout the luteal phase of eight treated cycles (Fig. 
7, A). The sequential treatment of estrogen and MEM 
(40 ug DEC-EB and 400 ug MEM twice daily) resulted 
in an earlier decline in mean plasma progesterone, with 
a significant decrease seen by day 10 after the preovula- 
tory estrogen peak (Fig. 7, B). Only one of 10 treated 
animals failed to show a luteolytic response, and the 
results for that individual are plotted separately in Fig. 
7, B. Estrogen and PGF,, alternated with MEM was the 
most effective luteolytic regimen in hysterectomized 


monkeys, with all 10 treated cycles showing a sig- 
nificant decline in plasma progesterone. Mean plasma 
progesterone levels were significantly decreased by day 
10 after the preovulatory estrogen peak (Fig. 7, C). 


Comment 


The data reported here confirm and extend those of 
earlier studies from this laboratory which demon- 
strated that a sequential treatment with estradiol and 
PGF,, induced shortening of the menstrual cycle in 
cynomolgus monkeys,” ?** and also demonstrate the 
effectiveness of an oxytocic agent (MEM) in place of 
PGF;,. More important, minimal dosages of PGF;, and 
MEM, administered in an alternate fashion, also re- 
sulted in shortening of the cycle and a decrease in 
luteal progesterone levels with diminished side effects. 

Treatment with individual components of the regi- 
men did not result in shortened cycles nor in a consis- 
tent decline in plasma progesterone (Table I; Figs. 2 
and 5). Although estrogens are known to be luteolytic 
in primates," '® the doses used had no effect on cycle 
length and caused no significant decline in plasma pro- 





678 Shaikh, Shaikh, and Castracane 


DEC-EB 


PROGESTERONE (NG/ML) 





-3 -2+ Cel +2 4 *& 8 10 +2 +14 6 
DAYS FROM ESTROGEN PEAK 





-4 -2- 0-42 04 





*6 
DAYS FROM ESTROGEN PEAK 


July 15, 1980 
Am. J. Obstet. Gynecol. 


PROGESTERONE (NG/ML) 





-4 -2 ++ O-fF +2 4 +6 B P e] +12 14 +6 


DAYS FROM ESTROGEN PEAK 


Fig. 7. The effect of treatment of hysterectomized monkeys during the luteal phase. The stippled 
area represents the pattern of plasma progesterone (mean + SE) in 34 control cycles. All treatments 
were initiated 7 days after the preovulatory estrogen peak and are indicated by the arrows in each 
graph. 4 shows estrogen treatment alone (40 ug DEC-EB for 3 days), which has no effect on luteal 
progesterone levels in eight treated cycles. B shows the progesterone level from nine cycles treated 
with DEC-EB and MEM. A significant decline in progesterone levels is seen by day 10. A single 
monkey did not exhibit any effect of treatment. C illustrates the progesterone level of 10 cycles 
treated with DEC-EB and alternating administration of PGF» and MEM. The first significant decline 
is seen by day 10. (*P « 0.05; **P < 0.02; ***P < 0.01). 


gesterone (Table I). Furthermore, the rate at which 
progesterone declined or the time when premature 
menses appeared was much more rapid with these se- 
quential regimens than in estrogen-induced luteoly- 
sis'® '? (Castracane and Shaikh, work in progress). Simi- 
larly, it has been most difficult to demonstrate more 
than a transient luteolytic effect of PGF2. in man, as 
evidenced by a decline and rebound in plasma proges- 
terone levels during the luteal phase.'? Studies in mon- 
keys have not convincingly demonstrated a luteolytic 
action of naturally occurring prostaglandins!* ?* ?5; 
however, more potent synthetic prostaglandin ana- 
logues have been reported to be effective as luteolytic 
agents.“ *? Oxytoxic agents have not been indicated as 
luteolytic agents in primates, although studies in lower 
mammals have indicated a luteolytic action of oxytocin, 
presumably mediated through a uterine effect." 

In this and in an earlier study with sequential admin- 
istration of estradiol and PGE,,,?* 2° treatment was 
sometimes associated with early menstrual bleeding, 
followed several days later by bleeding at the expected 
time of menses. An alternate type of menstrual irregu- 
larity observed in these studies was a menstrual flow 
not associated with a reduction in progesterone. In 
these cases, because of the limitations of the sampling 
schedule, we cannot be sure that progesterone fell 
transiently and that, therefore, it was not followed by a 
second menstrual flow. In an earlier report,” we specu- 
lated that impairment of uterine blood flow would 
deprive the uterus of progesterone even though the 
peripheral levels remained elevated. The effect of oxy- 


tocics in controlling postpartum hemorrhage? may be 
related to this action. In some cases, there was a transient 
decline in progesterone to basal levels and a rebound to 
normal luteal phase levels, with menses occurring at the 
expected time. This was not seen in control cycles and 
may represent a transient luteolytic effect which has 
been reported for PFG;, in some primate studies.?* It 
would require frequent samplings to determine 
whether these drops to basal levels are a true depres- 
sion of progesterone production by the corpus luteum 
or only the nadir of an episodic type of secretion, al- 
though it is significant that, with the same or greater 
frequency of sampling in control animals, episodic 
drops in progesterone are rarely seen. 

Several mechanisms may explain the luteolytic action 
that we have observed. In addition to its potent 
uterotonic action, MEM has the ability to decrease the 
release of prolactin.* ** Prolactin is a luteotropin in 
some species and may be involved in the luteotropic 
complex of others; its role in primates is uncertain.* 7° ?* 
The presence of specific luteal prolactin. receptors in 
species in which this hormone has not been implicated 
in luteal function? points to unexplored aspects of 
corpus luteum function. 

Neither effective doses of ergot alkaloids?* nor 
luteolytic treatment with estrogen! is associated with 
any changes in gonadotropin levels. Because of the 
oxytocic nature of some components of these regimens, 
the possibility that a uterine mediation might be in- 
volved led us to perform key experiments in hysterec- 
tomized monkeys with regular hormonal cycles. In the 
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intact monkey the individual components were not 
luteolytic, and estrogen was essential as a pretreatment. 
Similarly, estrogen (DEC-EB) by itself, at the dosage 
employed, was not luteolytic in the hysterectomized 
monkey (Fig. 7, 4). However, when estrogen treatment 
was followed by MEM, nine of 10 treated cycles dem- 
onstrated a pronounced luteolytic effect (Fig. 7, B). Es- 
trogen with PGF;, and MEM was most effective in hys- 
terectomized monkeys: all of 10 treated cycles showed a 
luteolytic effect (Fig. 7, C) compared to 11 of 14 in 
intact monkeys. These results clearly demonstrate that 
the uterus is not required for the luteolytic response. 
Other studies have indicated that ergocryptine, an 
ergot drug with minimal uterine action, can be substi- 
tuted for MEM (Castracane and Shaikh, work in prog- 
ress). These studies would seem to exclude the uterus 
as the site of action. 

The nature of the synergism demonstrated in these 
experiments is unclear at the present time, although a 
luteolytic relationship between estrogens and PGF;, 
has been suggested in many nonhuman studies. The 
luteolytic action of estrogen in rhesus monkeys is in- 
hibited by the administration of indomethacin,’ thus 
indicating a role for PGF5,; however, since PGF, is not 
luteolytic by itself,” some dependence on estrogen to 
facilitate the luteolytic action is suggested. Studies in 
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the ewe demonstrated a facilitating role of either en- 
dogenous or exogenous estradiol in conjunction with 
PGF;,induced luteolysis." These studies suggest an 
ovarian site of action of estradiol and PGF;, in the 
cynomolgus monkey, which is in agreement with ear- 
lier studies in which a sequential regimen of estrogen 
and PGF. was used.?*?5 The current modifications, 
including the substitution of MEM, may enhance ovar- 
ian production of prostaglandin, which would syner- 
gize with the estradiol. Studies of the effect of MEM on 
the ovarian production of PGF;, would be required to 
clarify this question. 

Perhaps the most important feature of these studies 
is the synergism of the individual components in induc- 
ing luteolysis, which allows the utilization of low doses 
of the individual components and results in a sig- 
nificant reduction in undesirable side effects. 
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Primary and subcultured epithelial cells obtained from the human ectocervix and endocervix were 
compared by light, immunofluorescent, and electron microscopic techniques. In culture, both cell 
types were consistently free of surface-associated fibronectin as revealed by immunofluorescent 
studies. Ectocervical cell colonies exhibited a stratified appearance, whereas endocervical epithelial 
cells grew in a single layer with smooth overlapping of adjacent cells. In addition, the surfaces as 
well as the cytoplasmic organellar structures of both cell types showed many characteristic features 
related to the epithelium of their origin. These features were retained with the aging of the cells and 
were seen also in subcultures. These cultures should permit observation of the effects of steroids, as 
well as viral and chemical carcinogens, on the ultrastructural integrity of the epithelial cells. (AM. J. 


OBSTET. GYNECOL. 137:681, 1980.) 


Two KINDS of epithelial cell populations can be cul- 
tured from human cervical tissues. Ectocervical cells 
can be cultured from explants of stratified. squa- 


From the Cancer Research Center and Division of 
Gynecologic Oncology and the Departments of Pediatrics, 
Bacteriology and Immunology, and Medicine, University of 
North Carolina School of Medicine. 


This work was supported by two grants from the National 
Institutes of Health: CA16086, University of North 
Carolina Cancer Research Center Core Support Grant; 

and CA19014, DNA Virus Genomes, Oncogenesis and 
Latency. Dr. Vesterinen was the recipient of a Research 
Training Fellowship from the International Agency for 
Research on Cancer. 


Received for publication November 13, 1979. 
Accepted December 31, 1979. 


Reprint requests: Leslie A. Walton, M.D., Department of 
Obstetrics and Gynecology, North Carolina Memorial 
Hospital, Chapel Hill, North Carolina 27514. 


*On leave of absence from the Department of Obstetrics 
and Gynecology, Helsinki University Central Hospital, 
Finland. 


**[aboratory of Viral Carcinogenesis, National Cancer 
Institute, Bethesda, Maryland. 


mous epithelium derived from the uterine ectocervix,' 
whereas endocervical cell cultures are obtained from a 
single layer of the columnar epithelium lining the cer- 
vical canal.” ? The epithelial cell populations ob- 
tained are morphologically distinct and exhibit peculiar 
growth properties characteristic of their origin.? Such 
cells differ also in their ability to replicate certain vi- 
ruses in vivo* and in vitro.” > ? 

Although there have been several reports describing 
the ultrastructure of cultured ectocervical cells,” * no 
studies of primary or subcultured endocervical epithe- 
lial cells have been published. Recently, we established 
methods to cultivate and subculture pure populations 
of human cervical epithelial cells.5 The present study 
was undertaken to characterize and compare the ul- 
trastructural appearance of cultured human ectocervi- 
cal and endocervical epithelial cells. Special attention 
was given as to whether ultrastructural features which 
are assumed to be characteristic of in vivo epithelium 
were retained in explanted monolayers and in subcul- 
tured cells. This information lays the groundwork for 
in vitro studies on the effects of steroids, viruses, drugs, 
and carcinogens on these cell types. 
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Fig. 1. Ectocervical cell monolayer in a 10-week-old explant 


culture. Light micrograph. (Giemsa stain. X 260.) 





Fig. 2. Scanning electron micrograph showing the surfaces of 
squamous epithelial cells in explant culture. Observe the 
confluent growth pattern and areas suggestive of nucleus and 
nucleolus areas. (X 3,600.) 


Material and methods 


Cell culture. Ectocervical and endocervical epithelial 
cells for culturing were obtained from patients who un- 
derwent hysterectomy for benign gynecologic disease 
at North Carolina Memorial Hospital, Chapel Hill, 
North Carolina, under a protocol approved by the in- 
stitutional committee for the protection of human 
rights. Only cervical samples which were normal by 
both preoperative Papanicolaou smears and postop- 
erative histopathologic examination were accepted. 
The methods used for the preparation and mainte- 
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Fig. 3. Scanning electron micrograph showing the typical mi- 
croridge pattern of cultured ectocervical cells; secondary cul- 
ture. (x9,100.) 


nance of epithelial cell cultures from cervical tissues 
have been described in detail.” ? Briefly, explant cul- 
tures were established from small tissue fragments of 
cervical tissue. The cultures were grown in plastic Petri 
dishes (Corning Tissue Culture Ware, No. 25010, 
Corning, New York) in 3 ml of growth medium. 
Medium in which p-valine was substituted for L-valine 
(Grand Island Biological Company, Grand Island, New 
York) was used. This medium fosters growth of some 
epithelial cell types, while suppressing fibroblastic pro- 
liferation.” ë The medium was supplemented with 10% 
heat-inactivated fetal calf serum (FCS), plus 100 IU of 
penicillin, 1.5 wg of L-glutamine and 5 ug of hy- 
drocortisone per milliliter. The cultures were main- 
tained in a humidified atmosphere with 5% CO, at 37° 
C, and the medium was changed twice a week. Subcul- 
tures were initiated by disaggregating the cell layers 
with a solution containing 0.015% ethylenediamine 
tetra-acetate (EDTA) and 0.125% trypsin. The cells 
were replated in partially conditioned medium on plas- 
tic vessels, coverslips, or polycarbonate membranes.* 

Light and immunofluorescence microscopy. All cul- 
tures were observed frequently under an inverted mi- 
croscope. Methanol-fixed cultures for light microscopy 
(LM) were stained with Giemsa stain. 

The techniques for immunofluorescence staining of 
the cultures for surface-associated fibronectin were de- 
scribed in detail recently.’ Briefly, cells on coverslips 
were fixed with 3% paraformaldehyde and incubated 
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Fig. 4. Transmission electron micrograph demonstrating the stratified growth pattern of ectocervical 
cell colonies after the third passage. (x6,500.) N, Nucleus. NU, Nucleolus. T, Tonofilaments. ME, 
Polycarbonate membrane. Ly, Lysosome. Inset: Transmission electron micrograph showing the ul- 
trastructural organelles of ectocervical cells. Secondary culture. (x22,300.) D, Desmosome. M, 
Mitochondrion. 


with rabbit antiserum against human plasma fibronec- 
tin. Commercial fluorescein isothiocyanate(FI TC)-con- 
jugated sheep anti-rabbit gamma globulin (Hyland 
Laboratories, Costa Mesa, California) was used to vi- 
sualize the rabbit anti-human fibronectin.'° 


Electron microscopy. Explant cultures up to 10 weeks 


of age and cell colonies obtained from subcultures up 
to the third passage were prepared for electron micros- 
copy (EM) as follows: For transmission EM (TEM), 
monolayers on Petri dishes or on polycarbonate mem- 
branes (BioRad Laboratories, Rockville Center, New 
York) were washed thoroughly and fixed with 2% 
paraformaldehyde in 0.1M Sorenson's buffer for 2 to 6 
hours at 4° C. After washing in Sorenson's buffer con- 
taining 6.8% sucrose, postfixation of the cell layers 
was accomplished with 1% osmium tetroxide in Soren- 
son's buffer, pH 7.2, for 60 minutes at 25° C. 


Cell layers on Petri dishes were then harvested with 
rubber policemen and embedded in agar, whereas cells 
on membranes were processed in situ. The samples 
were dehydrated in graded ethanols and embedded in 
Lufts Epon. Thin sections were cut on an LKB ul- 
tramicrotome and poststained with uranyl acetate and 
lead citrate. The specimens were examined with an 
AEI-6B electron microscope at an accelerating voltage 
of 60 kV. 

For scanning EM (SEM) cell layers on coverslips 
were washed, fixed, and postfixed as above, then dehy- 
drated in graded ethanol solution. The cell layers 
were then critical point-dried with the use of Freon 13 
and Freon 113. The cells were mounted on specimen 
stubs with silver paste, gold-coated with a Polaron 
sputter-coater, and viewed in ETEC Autoscan electron 
microscope at an accelerating voltage of 20 kV. 
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Fig. 5. Secondary endocervical cells forming a loose sheet. 
Light micrograph. (Giemsa stain. X 170.) 


Results 


Ectocervical cells. When viewed with both LM and 
SEM, human cervical cell layers were seen to grow 
in a mosaic-like arrangement (Figs. 1 and 2). SEM 
showed the cells to be flat, with raised areas suggestive 
of nuclear and nucleolar structures, and cell borders 
between the cells were easily observed (Fig. 2). Mi- 
croridges were characteristically seen in both primary 
and subcultured cells (Fig. 3). TEX cell layers grown 
on polycarbonate membrane showed the typical strat- 
ified appearance of ectocervical epithelium (Fig. 4). 
Desmosome-like complexes were frequently detected 
at cell borders (Fig. 4, inset). The nuclei were large, 
round, or oval in shape, frequently having a folded 
nuclear membrane. The nuclear chromatin was coarse- 
ly distributed; one or more conspicuous nucleoli were 
generally present. The cytoplasm was rich in free ribo- 
somes, with numerous mitochondria. Golgi profiles 
and rough endoplasmic reticulum were present. 
Tonofilaments were frequently seen and often formed 
aggregations in the peripheral cytoplasm. Lysosome- 
like lamellar bodies were also detected (Fig. 4). In some 
cells the typical microridge pattern was lost, possible 
reflective of the endpoint of physiologic maturation. 
Otherwise, the fine structure of ectocervical cells was 
stable, and these characteristic features were also seen 
in passaged cells during the entire lifetime of the 
cultures. 

Endocervical cells. In contrast to the observed regu- 
lar growth properties of ectocervical epithelium, cell 
populations derived from the endocervix formed ir- 
regular, whorled cell colonies (Fig. 5). With the use of 
SEM, smooth overlapping: of adjacent cells could be 
seen (Fig. 6, 4). The cells, however, grew in a single 
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Fig. 6. 4, Scanning electron micrograph showing a cell bound- 
ary of endocervical cells. A 4-week-old primary culture. 
(x3,500.)B = Cell boundary./B, Scanning electron micrograph 
from the same area as shown in A. Observe the overlapping 


pattern of cytoplasmic projections and short microvilli. 
(x7,000.) MF, Microvilli. 


layer and were covered by short fingerlike microvilli 
(Fig. 6, B). The nuclei were large with convoluted nu- 
clear membranes with coarsely: distributed chromatin 
(Fig. 7). In the cytoplasm, mitochondria, free ribo- 
somes, and rough endoplasmic reticulum were numer- 
ous. Often, well-developed Golgi zones were seen. La- 
mellar lysosome-like bodies were frequently observed 
in the cytoplasm. Small bundles of tonofilaments, as 
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Fig. 7. Transmission electron micrograph of an endocervical epithelial cell. The cells were passaged 
onto a polycarbonate membrane. (X 11,600.) G, Golgi zone. Ly, Lysosome. M, Mitochondrion. ME, 
Membrane. N, Nucleus. RER, Rough endoplasmic reticulum. R, Ribosomes. Inset: From the same 
culture, desmosome-like structures. (x59,000.) 


well as scattered tonofibrils, could be detected, and the 
cells were connected with desmosome-like complexes 
(Fig. 7, inset). These ultrastructural organelles were 
seen in both primary and subcultured cells. 

Both primary and passaged ectocervical and en- 
docervical cell cultures with different cell densities 
were stained with immunofluorescence techniques for 
fibronectin, the fibroblast surface antigen.” '° All cul- 
tures studied were negative.® The characteristic features 
of ectocervical and endocervical cells are abstracted in 
Table I. 


Comment 

In vivo, the cervical epithelium is subject to rapid 
turnover, leading to maturation and exfoliation of cells 
in the superficial layer of stratified epithelium. The 
metabolic activity and the maturation process of the 
epithelium are reflected in the surface and the interior 
ultrastructures of the cells." '* The results of the pres- 


ent study demonstrated that many characteristic fea- 
tures of active cervical epithelium in vivo were retained 
in cultured cervical cells. An example of this is the sur- 
face structures observed on cultured cervical epithe- 
lium. The microridges seen on ectocervical cells and 
the microvilli seen on endocervical cells are also typical 
of these cell types in vivo.'' The growth of endocervical 
cells in a single layer in culture in contrast to the mul- 
tilayered pattern observed in ectocervical culture is an 
even more striking example of the similarities between 
cultured and in vivo cervical epithelium.'* This last ob- 
servation is in agreement with the very recent report of 
a stratified appearance of ectocervical epithelium when 
these cells were grown in culture on an irradiated 
feeder layer." 

In culture, both ectocervical and endocervical cells 
had large nuclei with folded nuclear membranes, 
coarsely distributed chromatin, and prominent nu- 
cleoli. In the cytoplasm, the abundance of mitochon- 
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Table I. Characteristic features of cultured human 
cervical epithelial cells 






Ectocervical 


Endocervical 


Fibronectin Absent Absent 
LM, SEM: 
Monolayer Regular, mosaic- Irregular, loosely 
like arranged 
Surface structures Microridges Microvilli 
TEM: 
Colony appear- Stratified Single layer 
ance 
Desmosome-like Present Present 
structures 
Nucleus Large, con- Large, con- 
voluted mem- voluted mem- 
brane brane 
Chromatin Coarse distribu- Coarse distribu- 
tion tion 
Cytoplasmic 
organelles 
Tonofilaments Abundant Scanty 
Lamellar bodies Present Abundant 


dria and free ribosomes indicated the persistence of 
active biosynthetic mechanisms as well. Tonofilaments 
were often seen as bundles in the cytoplasm of the ec- 
tocervical cells. Such features are characteristic of basal 
and parabasal layer cells of cervical squamous epithe- 
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lium" and may reflect transport or alignment processes 
of materials synthesized by the cells. 

Tonofilaments and desmosome-like structures were 
more frequently observed in ectocervical than in en- 
docervical cells, whereas lysosome-like bodies seemed 
tobe a more characteristic feature of endocervical cells. 
The function of these structures is obscure, but may be 
related to autolytic phenomena in the cytoplasm of the 
cells. Similar organelles, however, are frequently seen 
in in vivo endocervical epithelium, and seem to 
be a characteristic feature of nonciliated endocervical 
cells." 

In conclusion, primary and passaged cultures of 
human cervical epithelial cells retained many ultra- 
structural features that were assumed to be charac- 
teristic of normal cervical epithelium. Furthermore, 
the cultures were consistently free of fibroblasts, as 
demonstrated by immunofluorescence technique. Dur- 
ing metaplasia and malignant transformation, con- 
spicuous ultrastructural changes occur in both the cell 
membrane and the cytoplasm.'? These cultures may be 
useful in determining ultrastructural changes which 
occur in cultured cervical epithelium in response to 
hormone, drugs, viruses, and carcinogen treatment. 


The technical assistance of Ms. Nancy Hu is grate- 
fully appreciated. 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethiny! estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 

Table |: Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47. 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7. 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing 05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
INGS, No. 5). 8. Benign or malignant liver tumor which developed during the use of oral contraceptives or other estrogen- 
containing products. 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over 35 years of 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
Smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified, it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: in an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100.000; ages 45-49— 140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g.. thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that associated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are for smokers as 
a Class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day}, about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and. for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS —RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


Age Below 30 30-39 40+ 


Heavy smokers .......... dtes s ipe sd C B A A—Use associated with very high risk. 
Ue a ae ae. D C B X B-Use associated with high risk 
Nonsmokers (no predisposing conditions) ..... D C.D C  C-—Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . C CB BA Dc-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced cccurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception *Trademark 





No method 55 52 7.1 14.0 19.3 21.9 
Abortion only 2.3 25 2.5 52 9.8 6.6 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 13.4 58.9 
IUDs only 1.1 12 1.2 14 16 14 
Traditional contraception only 1.1 14 19 37 47 40 
Traditional contraception and abortion 0.3 0.4 0.4 0.8 14 0.8 


4 HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate risk with duration of use of the contraceptive, the risk being much greater after four ot 
more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting 
abdominal pain and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFF- 
SPRING. The use of female sex normones—both estrogenic and progestational agents—during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 
similar data are not available with the use of other estrogens, it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been reported with the 
use of sex hormones, including oral contraceptives, in pregnancy. One case control study has estimated a 4 7-fold increase 
in risk of limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion) Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is 
somewhat less than one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping 
oral contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods, preg- 
nancy should be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
Schedule, the possibility of pregnancy should be considered at the time of the first missed period (or after 45 days from the 
last menstrual period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks. It is 
also recommended that women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate 
form of contraception for a period of time before attempting to conceive. Many clinicians recommend three months 
although no precise information is available on which to base this recommendation. The administration of progestogen- 
only or progestogen-estrogen combinations to induce withdrawal bleeding should not be as a test of pregnancy. 6. 
GALLBLADDER DISEASE. Studies report an increased risk of surgically confirmed gallbladder disease in users of oral 
contraceptives and estrogens. in one study, an increased risk appeared after two years of use and doubled after four or 
five years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7. 
CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. An increase in triglycerides and total phospholipids has been observed in 
patients receiving oral contraceptives. The clinical significance of this tinding remains to be defined. 8. ELEVATED BLOOD 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. In some women 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of a comparable group of nonusers. The 
prevalence in users increases, however, with longer exposure. and in the fifth year of use is two and a half to three times 
the reported prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral 
contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contra- 
ceptives usually returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or 
development of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amen- 
orrhea are frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent 
abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or a change to another formulation may solve the problem. Changing to an oral 
contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary since this may increase the risk of thromboembolic disease. Women with a past history of oligomen- 
orrhea or Secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, 
may also occur in women without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive failures, 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may 
interfere with lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small 
fraction of the hormona! agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
effects, if any, on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken 
prior to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure. breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests. As a general rule, oral contraceptives should not be prescribed for longer than one year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
mata may increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. Patients becoming significantly depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine whether 
the symptom is drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution, and only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, 
Such as convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy If 
jaundice develops in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate deficiency and the incidence 
of folate deficiency increases with increasing gestation, it is possible that if a woman becomes pregnant shortly after 
Stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
to this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when relevant specimens are sub- 
mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containing oral 
contraceptives: a. Increased sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, iX, and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroic-binding globulin 
(TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanedio! excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: [See 
Patient Package insert}. DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, 
phenytoin sodium, ampicillin, and tetracycline. CARCINOGENESIS. PREGNANCY. NURSING MOTHERS: See CONTRAINDICATIONS 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral 
thrombosis. Cerebral hemorrhage. Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evi- 
dence of an association between the following conditions and the use of oral contraceptives, although additional confir- 
matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported in patients receiving oral contraceptives and are believed to be drug- 
related: Nausea, usually the most common adverse reaction. Vomiting, occurs in approximately 1096 or less of patients 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrointes- 
tinal symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. 
Dysmenorrhea. Amenorrhea during anc after treatment. Temporary infertility after discontinuance of treatment. Edema. 
Chloasma or melasma which may persist. Breast changes: tenderness, enlargement, and secretion. Change in weight 
(increase or decrease). Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
immediately postpartum. Cholestatic jaundice. Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. Change in comeal curvature (steepening). Intoler- 
ance to contact lenses. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. 
Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema 
multiforme Erythema nodosum. Hemorrhagic eruption. Vaginitis. Porphyria. impaired renal function. (ORTHO-NOVUM 
1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. Allergic reactions have been reported with the ingestion of this 
dye in some patients.) ACUTE OVERDOSE: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females 
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Minimal endometrial 
stimulation at 
recommended dosage 


Studies suggest a wide separation between 
symptomatic therapeutic effects and endometrial 
stimulation. 


Efficacy and tolerance of 
Estrovis'(quinestrol) well 
established 


The therapeutic effectiveness, tolerance, and 
safety of Estrovis have been studied in more than 
1700 women. Total experience comparing 
Estrovis to other synthetic estrogens and 
conjugated estrogens demonstrated a prompt, 
smooth onset of action; a characteristic pattern of 
smooth, downward regression of flushes over 
time...no ups and downs of relief; excellent 
tolerance over lengthy periods of treatment. 





A distinct metabolic profile 


in vivo studies indicate Estrovis® (quinestrol) is 

e Rapidly absorbed 

e Stored in fatty tissue as unchanged quinestrol 
(Estrovis) 

e Slowly metabolized to active estrogen, ethinyl 
estradiol 


Effective clinical results 
shown in a recent 


multicenter study? 


Therapeutic results of double-blind controlled 
study of 156 patients comparing Estrovis to 
conjugated estrogens and placebo confirmed once 
a week Estrovis regimen as effective as a daily 
regimen of conjugated estrogens (cyclic basis), 
common estrogenic side effects with Estrovis 
comparable to those with conjugated estrogens; 
relief of flushes obtained more rapidly with 
Estrovis—during first week’s priming regimen 
(patient evaluation ). 


‘Baumgardner SB, Condrea H, Daane TA, et al: Replacement es n 
on for menopausal vasomotor flushes. Obstet Gynecol 51: 445, 


Simple, convenient dosage 
schedule 


gram tablet daily 
for seven days. > 


Please see brief summary of prescribing 
information on following page. 
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WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 
Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 
estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will contro! symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or o_o abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous than "synthetic" 
estrogens at equiestrogenic doses. 

2. Estrogens Should not be Used During Pregnancy. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case control study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
Should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 





































DESCRIPTION 

Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 

Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17a-ethynyl- 
estra-1,3,5(10)-trien-17 .-ol. 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 

CLINICAL PHARMACOLOGY 

Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 
uterine end-points in mice, rats and rabbits. 

The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
prevention of postpartum breast discomfort. 

INDICATIONS 


Estrovis (quinestrol) is indicated in the treatment of. 1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 
4. Female hypogonadism 5. Female castration 6. Primary ovarian failure 

Estrovis (Quinestrol) Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 
Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS 

Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 
4. Undiagnosed abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 
€ of breast or prostatic malignancy) 


l. Induction of malignant neoplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent long-term followup of a single physician's practice has raised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
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to result in these adverse effects, and, in fact, it has been shown that there is an increased risk of thrombosis in me- 
for prostatic cancer and women for postpartum breast engorgement. : 


ic disease. It is now well established that users of oral contraceptives have an increased risk of variou 
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Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate andi 
breast, — ER in men to increase the risk of nonfatal myocardial infarction 
pulmonary embolism and thrombophlebitis. When estrogen doses of this size are used, any of the thromboembolic anc 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 
b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. AlthougF" 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not ye 
been reported in association with other estrogen or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also beer 
— in m" taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is nov 
nown at this time. 
C. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is now a 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estrogew 
use, especially if high doses are used. 
d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients om 
estrogen-containing oral contraceptives. For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 
4. Hypercalcemia. Administration of ens may lead to severe hypercalcemia in patients with breast cancer and bonel 
metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium level. 


A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatme 
and periodic physical examinations should include special reference to blood pressure, abdomen, anc pelvic organs, an 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one year wi 
another physical examination being performed. 

2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might be influenced by# 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal or 
excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not clear 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depressions 
should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, thal 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patients 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 

ll. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The following 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ag- 
PES c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measured 
by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response to 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentration. 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only when 


clearly necessary E many drugs are excreted in human milk. 
ADVERSE REACTI 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder disease, 
and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional adverse 
reactions have been reported with estrogenic therapy, including oral contraceptives: + 
1. Genitourinary system : Breakthrough bleeding, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-like 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, "p candidiasis, Change 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome.2. Breasts: Tenderness, enlargement, 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma or 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruption, 
Loss of scalp hair, Hirsutism, 5. Eyes : Steepening of corneal curvature, Intolerance to contact lenses. 6. CNS: Headache, 
migraine, dizziness, Mental depression, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydrate 


tolerance, Aggravation of porphyria, Edema, Changes in libido. 
ACUTE OVENBUSAGE 


Numerous reports of ingestion of large doses of estrogen-containing ora! contraceptives by young children indicate that 

serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in females, 

DOSAGE AND ADMINISTRATION 

For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitis, 

kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenance 

schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if the 

therapeutic response is not that which may be desirable or considered optimal. 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued as 

promptly as possible. 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriate 

Me" measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
ing. 


HOW 
N 0071-0437 (P.D. 437) Estrovis (quinestrol) 100 microgram Tablets are supplied in bottles cf 100 Tablets. 
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One hundred and seventy-three cases of placenta previa managed at the Women's Hospital of Los 
Angeles County- University of Southern California Medical Center from July, 1975, through June, 
1978, were reviewed and compared to a similar series of cases studied in the same institution in 
1969. The perinatal mortality of 12.696 was roughly one halt of that in the earlier study. The fetal 
death rate did not change significantly, but the neonatal mortality was markedly less, especially in 
the 27-to-32-week range. Expectant management was employed in 65.8% of patients, as compared 
ic 42.696 in 1969. The higher rate of expectant management was characterized by the aggressive 
use of antepartum transfusions in the face of moderate-to-severe bleeding in lieu of delivery, as well 
as the occasional use of tocolytic agents for inhibition of premature labor in the presence of vaginal 
bleeding. Elective termination of pregnancy utilizing the lecithin/sphingomyelin (L/S) ratio for 
determination of pulmonary maturation also resulted in significantly less overall neonatal morbidity 
and mortality. These multiple factors appear to have contributed to a dramatic reduction in the 
perinatal mortality associated with placenta previa. (AM. J. OBsTET. GYNECOL. 137:687, 1980.) 


THE CONSERVATIVE management of placenta previa 
introduced in 1945" ? resulted in an appreciable im- 


From the Department of Obstetrics and Gynecology, 
University of Southern California School of Medicine, 
and Women's Hospital, Los Angeles County—University of 
Southern California Medical Center. 


Supported in. part by Fellowship Training Grant No. 
HD09686-04 from the National Institutes of Health. 


Presented at the District VIII Meeting of the American 
College of Obstetricians and Gynecologists, Seattle, 
Washington, September 19, 1979. 


Received for publication August 30, 1979. 
Revised December 12, 1979. 
Accepted December 31, 1979. 


Reprint requests: David B. Cotton, M.D., Department of 
Obstetrics and Gynecology, 1240 North Mission Road, 
Los Angeles, California 90033. 


provement in perinatal survival. However, a review of 
Los Angeles County-University of Southern Califor- 
nia’s (LAC/USC) experience in 1969? revealed no sig- 
nificant decrease in the perinatal mortality in the inter- 
vening 20 years after popularization of expectant man- 
agement. | 

Since 1969, obstetric practice has undergone funda- 
mental changes in the evaluation and treatment of the 
high-risk pregnancy.^ Current emphasis is on indi- 
vidualization of care, with increasing reliance on bio- 
chemical* 8 and biophysical*? methods of evaluating 
fetal well-being. The use of amniotic fluid phos- 
pholipid analysis for determination of pulmonary 
maturation in planning pregnancy termination has as- 
sumed a major role in modern obstetric manage- 
ment.!?: '! This study was undertaken in an attempt to 
evaluate the effectiveness of current techniques in the 
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Table I. Fetal and neonatal mortality 


% Mortality Gestational age (weeks) A 


Deaths 22 12.6%* 
Fetal lif 6.3% 
Neonatal ll 6.3% 

Living . 152 87.4% 

AMean + standard deviation. 
a-c, p <0. 01. 
b-c, p < 0.01. 


*Corrected for congenital aopialiex 12.296. 
tOne set of twins. 


Table II. Mortality by gestational age 






Gestational age ( weeks) 


Births. 8 27 63 76 
Survivors 0 19 59 74 
Deaths 8 8 4. 2 
Fetal 6 0 4 I 
.2 8 . 0 l 


Neonatal 


management of placenta previa and to contrast the 
present approach with that described in 1969.? 


Material and methods 


This study identified 173 cases of documented pla- 
centa previa from July, 1975, through June, 1978, 
among 38,398 deliveries, an incidence of I in 222 de- 
liveries. It'is of interest that a tentative diagnosis of 
placenta previa was made some time during pregnancy 
in 437 patents, but that only 173 patients fulfilled 
study criteria for placenta previa at the time of deliv- 
ery. The criteria demanded that the diagnosis be made 
either by pelvic examination at the time of delivery or 
placental localization at the time of cesarean section. 

Classifications of the type of placenta previa were: (1) 

marginal, in which case the placenta bordered but did 
not encroach upon the cervical os; (2) partial, in which 
case the placenta covered a portion of the cervical os; 
and (3) total, in which case the placenta covered the os 
entirely. The degree of cervical dilatation at the time of 
diagnosis was variable, and classifications were made on 
the basis of the last examination. 
' Complete information could not be obtained in four 
patients, so that values derived were calculated only 
from those patients with complete information for the 
variable being examined. All infants. in this study 
weighed 500 grams or more. 

Statistical methods. The data were analyzed with the 
use of the Statistical Package for the Social Sciences and the 
Biomedical Computer Program—P Series on the IBM 370 
computer at the University of Southern California 
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Birth weight (grams) A 


29.1 + 6.8 1,304.5 + 893.6" 
99.5 + 2.9 1,356.4 + 609.2? 
36.2 + 3.0 9791.7 + 738.2 


computer center. Chi-square analyses with Yate's cor- 

rection were performed to test for differences in inci- 
dences between groups. Student's t test and one-way - 
analyses of variance were employed to test for differ- 

ences in means between groups. When more than two 

groups were being compared, Scheffé's multiple com- 

parison technique was used to detect which pairs of 

means differed. Furthermore, the z test for difference 

in two proportions was performed to compare our 

sample to that of Hibbard.’ 


Results . 


Population characteristics. The mean maternal age 


. was 28.4 years (range, 15 to 45 years), with the mean 


gravidity and parity being 4.2 and 2.5, respectively. 
The usual association with multiparity was present in 
this study, with 4.9 times as many multiparas (144— 
83.2%) having placenta previa as nulliparas (29— 
16.8%). 

Thirty-seven percent of patients in this study had a 
history of a prior abortion, 14.6% had had a previous 
cesarean section, and 2.3% had had a placenta previa in 
earlier pregnancies. 

Mortality. Eleven fetal deaths (i.e., stillborns—6.3%) 
and 11 neonatal deaths (6.3%) occurred, for an overall 
perinatal mortality of 12.6% (corrected for congenital 
anomalies, 12.2%; Table I). There was one set of twins 
that contributed two of the 11 fetal deaths. That par- 
ticular pregnancy was a marginal previa with prema- 
ture rupture of membranes and subsequent amnionitis 
that was treated by hysterectomy at 22 weeks’ gestation. 

Gestational age. ‘The effect of gestational age on mor- 
tality was analyzed by division into the following gesta- 
tional age groups: less than 27 weeks, 27 to 32 weeks, 
33 to 36 weeks, and more than 36 weeks (Table II). 
The perinatal mortality fell significantly with increas- 
ing gestational age: less than 27 weeks, 100%; 27 to 32 
weeks, 29.6%; 33 io 36 weeks, 6.3%; and more than 36 
weeks, 2.6%. The occurrence of fetal and neonatal 
deaths is shown in Table II. 

Birth weight. Analysis of mortality by birth weight re- 
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Table III. Mortality by birth weight 
Birth weight (grams) 


500-1,000 1,001-1,500 1,501-2,000 2,001-2,500 2,501-3,000 3,001-3,500 22,500 


Births 18 
Survivors 3 E D 3: 2, P 18 
Deaths 9 6 2 3 l 1 0 
Fetal 6 i l 2 0 l 0 
Neonatal 3 5 i 1 l 0 0 





Table IV. Comparison of types of placenta previa* 


Total cases 45 53 74 

Perinatal deaths 8 8 6 NS 
Mean gestational age (weeks) 34.6 + 5.0 35.6 + 4.4 35.8 + 3.2 NS 
Mean birth weight (grams) 2,439.2 + 974.0 2,627.5 + 897.8 2,557.6 + 791.6 NS 
Number of bleeds prior to delivery 2.8 + 2.9 3.2 23.5 3.4 * 4.1 NS 
Estimated loss of blood antepartum (cc) 510.0 x 422.5 527.9 + 508.3 697.3 + 519.9 NS 
Number of antepartum transfusions P 0.1 € 0.5 0.2 + 0.6 0.3 + 0.7 NS 
Estimated loss of blood at delivery (cc) 855.7 + 410.3 1,056.3 + 818.7 1,315.5 + 423.1 NS 


Total estimated loss of blood for pregnancy (cc) 1,351.2 + i 9 1,582.3 + 1,020.7 2,001.5 + 1,520.6 p<0.01f 


Total units transfused 0.7 + L222.) 1.9 + 3.1 p < 0.05f 
Antepartum hospitalization days 7.0 x 10.6 9.5 + 14.6 11.2 + 14.0 NS 
Postpartum hospitalization days 5.8 + 2.0 6.0 + 2.3 5.7 + 1.8 NS 


*Mean + standard deviation. 
} Marginal significantly less than total. 


Table V. Ultrasound diagnosis of ears previa in 124 patients 











Ultrasonographic diagnosis 
Type of previa No evidence t of 
Marginal 3 
Partial "8 23 2 4 
Total 11 6 37 2 


*Mean + standard deviation of ultrasound-to-delivery interval in weeks. 
timplantation was posterior in four, anterior in three, and total in two. 


Table VI. Placenta previa: Expectant management vs. immediate delivery (Maternal parameters*) 


Gestational Gestational | Estimated loss of Antepartum 
age at diagnosis | age at delivery | blood antepartum | hospitalization days 








Overall 
maternal morbidity 





Delivered immediately (n = 58) 35.4 + 5.3 35.9 + 5.0 488.8 + 426.6 —60.5 + 2.8 77.6% (45) 
Expectant management (n = 112) 32.4 € 4.3 35.1 + 5.0 651.3 + 523.6 14.2 + 14.3 82.3% (93) 
P value p< 0.01 NS p < 0.05 p<0.01 NS 


*Mean + standard deviation. 


vealed a perinatal mortality of 4.6% (four fetal deaths Clinical features. 

and three neonatal deaths) in infants weighing more Type of previa. The type of placenta previa was de- 
than 1,500 grams, as compared to 65.2% (seven fetal termined and stated at the time of delivery in all but 
deaths and eight neonatal deaths) in those weighing one case. There were 45 marginal previas, 53 partial 
less than 1,500 grams (Table IJI). A more detailed re- previas, and 74 total previas. When total placenta pre- 
view of the effects of both gestational age and birth vias were compared to marginal previas, the significant 
weight on mortality will be discussed under Comment findings were an increase in the total estimated loss of 


when contrasting this study with that of Hibbard.® blood for the pregnancy (p < 0.01), total number of 


f 
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Table VII. Placenta previa: Expectant management vs. immediate delivery (fetal parameters) 











% Perinatal 


Birth weight 
deaths 


(grams *) 





s [eel pre [re | e 
] 


Hypo- 


glycemia 





Delivered immedi- 24.1% (7 SB; 2,593.3 + 1,045.8 50 l 
ately (n = 58) 7 NND) CN 

Expectant manage- 7.196 (4 SB; 2,523.8 + 782.5 68 41 84 25 87 22 80 29 99 10 
ment (n = 1131) 4 NND) 

P value p<0.01 NS p< 0.01 NS p«001 p<0.01 NS 
SB = Sullborn. NND = Neonatal deaths. 
*Mean + standard deviation. 
fOne set of twins. 

units transfused (p « 0.01), and incidence of mater- - Diagnosis. 


nal anemia (p « 0.05). There was also an increase in 
fetal infection in the total previa group in comparison 
to the partial previa group (p « 0.05). The degree of 
previa was not related to mortality, overall fetal or ma- 
ternal morbidity, gestational age at delivery, birth 
weight, initial presentation of bleeding, estimated loss 
of blood prior to delivery, or indications for termina- 
tion of the pregnancy (Table IV). 

Clinical presentation. There were 170 patients in 
whom the initial type of clinical presentation could be 
ascertained. In 12 patients (7.0%), the discovery of pla- 
centa previa was made incidentally. They were not in 


labor and had no bleeding at the time of diagnosis. In . 


this group, eight were diagnosed by ultrasound, three 
at the time of vaginal examination, and one at the time 
of repeat cesarean section. Bleeding in the absence of 
labor occurred in 70.6% of the patients. An additional 
20.6% had evidence of uterine activity as well as clini- 
cally significant bleeding. Only 1.896 did not have 
significant bleeding in the presence of labor. 
Complications associated with placenta previa. Fetal mal- 
presentation was present in approximately one third of 
patients—breech in 24, and transverse lie in 35, com- 


pared to vertex in 113 (twins undetermined). Cord pro- 


lapse occurred in 1.7% and premature rupture of the 
membranes in 11.0% of the patients. 

Illustrating the continued maternal danger with pla- 
centa previa is the fact that seven patients had a pla- 
centa accreta, an incidence of one in 25; and eight pa- 
tients underwent a hysterectomy, an incidence of one 
in 22. Among those patients undergoing hysterectomy, 
three had a marginal previa, two had a partial previa, 
and one had a total previa. The indications for hyster- 
ectomy were placenta accreta in five, postpartum hem- 
orrhage in two, and sepsis in one. One hundred and 
seven of 174 (61.8%) babies in this study were male, 
which confirms previous observations.” 


Ultrasound. The sole modality, other than double 
set-up, for the antepartum diagnosis of placenta previa 
was ultrasound. One hundred and twenty-four patients 
were diagnosed by ultrasonic methods: static, 83; real- 
time, 32; and both static and real-time, nine. Placental 
localization was correctly determined as to anterior or 
posterior implantation in all but three of the 124 pa- 
tients. However, there were nine ultrasonic examina- 
tions (seven static, two real-time) that failed to diagnose 


placenta previa, a false negative rate of 7.3%, or one in 


14. The accuracy of the ultrasonic method in predict- 
ing the degree of placenta previa was: marginal, 
55.8%; partial, 79.3%; and total, 86.0% (Table V). 
These examinations were done by multiple observers 


utilizing various techniques, and the time interval from 


the scan to delivery was variable, as can be seen from 
Table V. A comparison between patients who had ul- 
trasonic examinations with a false negative diagnosis, 
those with a correct diagnosis, and those who had no 
such examinations revealed no significant differences 
in perinatal mortality. For entrance into this study, all 
patients had to have confirmation of placenta previa at 
delivery. Therefore, it was not possible to estimate the 
false positive rate in ultrasonic diagnosis of placenta 
previa. 

Double set-up. One hundred and seventeen patients 
had a double set-up performed to confirm the sus- 
pected diagnosis of placenta previa. There were eight 
deaths and 109 living infants in the double set-up 
group as compared to 14 deaths and 43 living infants in 
the group in which no double set-up was performed, a 
significantly lower mortality in the double set-up group 
(p < 0.01). There was no significant increase in the 
estimated loss of blood antepartum or at delivery in 
those who had a double set-up compared to those who 
did not. 

There were 44 patients (25.9%) with unsuspected 







Volume 137 
Number 6 | 







Y Overall 
Hypo- fetal 
calcemia Seizures Other morbidity 


46 5.5/6.8 
82 27 105 4 73 36 41 68 6.0/7.6 
p < 0.05. NS NS p«001 NS 


placenta previa who inadvertently underwent vaginal 
examination without double set-up. In this group, 
three patents had life-threatening hemorrhage with 
digital examination. There was no significant increase 
in perinatal mortality in this group compared to the 
entire study population. | 

Management. 

Initial treatment. 'There were 170 patients in whom 
initial treatment could be ascertained from the hospital 
chart. Sixty-six percent (112) of patients were managed 
expectantly, and 34.1% (58) were delivered immedi- 
ately (Table VI). Four fetal and four neonatal deaths 
occurred in the expectant group, a perinatal mortality 
of 7.1%. This was significantly lower than the perinatal 
mortality of 24.1% in the immediately delivered group 
(seven fetal and seven neonatal deaths, p< 0.01). 
This significance remained when the perinatal mortal- 
ity among the immediately delivered group was cor- 
rected for four patients who presented with a fetal 
death which occurred prior to the diagnosis of placenta 
previa (p < 0.05). 

A comparison between those delivered immediately 
and those managed expectantly revealed no significant 


differences in mean gestational age at delivery, birth. 


weight, estimated loss of blood at initial presentation, 
estimated loss of blood at delivery, total estimated loss 
of blood for the pregnancy, or maternal morbidity 
(cystitis, anemia, wound infection, endometritis, pul- 
monary embolus, thrombophlebitis, clotting disorder, 
or transfusion reaction). The expectantly managed 
group, however, was diagnosed at an earlier fetal age, 
had significantly more bleeding episodes prior to deliv- 
ery, greater antepartum loss of blood, as well as more 
frequent fetal morbidity, including respiratory distress 
syndrome (RDS), infection, hyperbilirubinemia, hypo- 
calcemia, and prolonged hospitalization days (p < 0.05, 
Table VII). Surprisingly, there was no significant dif- 
ference in the mean Apgar scores or risk of fetal 
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anemia between the two groups. Eighteen percent of 
infants had fetal anemia in this study, 78.1% of whom 
were in the expectantly managed group. 

Analysis of the selection process for expectant versus 
immediate delivery demonstrated that moderate-to- 
severe bleeding did not preclude expectant manage- 
ment. There were 32 patients in whom the estimated 
loss of blood at the first hemorrhage was greater than 
500 cc, and one-half of those were managed expec- 
tantly (Table VIID. This trend of aggressively pursu- 
ing expectant management was supported by the fact 
that the mean diagnosis-to-delivery time in this group 
was 16.8 + 16.8 days (range, 1 to 48 days). Further- 
more, there were 48 expectantly managed patients in 
whom the total estimated antepartum loss of blood was 
greater than 500 cc (Table IX). Although not statisti- 
cally significant, there was a trend toward increased 
survival in this expectantly managed group, which as- 
sumes importance considering their earlier age at 
diagnosis. 

Outpatient management was instituted in 41 pa- 
tients. There were no significant differences in perina- 
tal outcome between the 41 patients managed as out- 
patients and the 71 patients expectantly managed with 
continuous hospitalization. However, the vast majority 


. of patients initially sent home were rehospitalized for 


significant bleeding and were kept in the hospital until 
delivery, with only seven patients being discharged 
home more than twice. Overall, in 67.895 of the 112 
expectantly managed patients, delivery was postponed 
for more than 3 days, and for more than 7 days in 
50.1%. 

Antepartum transfusions. Antepartum transfusions 
were employed in 27 of 112 expectantly managed pa- 
tients in lieu of delivery. There was no fetal or neonatal 
death in any patient receiving an antepartum transfu- 
sion. Anemia and cystitis were the only significant ma- 
ternal complications in the transfused group (p< 
0.05). Perhaps of more importance was the fact that 
10 of 27 infants of transfused mothers had anemia 
(required transfusion or hemoglobin less than 13.0 
grams). | 

Inhibition of labor. Bleeding in the presence of prema- 
ture labor did not absolutely contraindicate tocolysis in 
this series. Fourteen patients received a tocolytic agent 
(magnesium sulfate, three; isoxsuprine, six; alcohol, 
five) for premature labor in the presence of vaginal 
bleeding. Five of the 14 patients had an estimated an- 
tepartum loss of blood of more than 1,000 cc (Table X). 
No patient received a tocolytic agent in the presence of 
vaginal bleeding of sufficient magnitude to cause ma- 
ternal hypotension, or in whom the amount of blood 
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Fig. 1. The percentage of perinatal deaths in each gestational 
age group is compared between 1969 and 1979, with the total 
number of cases in each group indicated. 


replaced could not equal that lost. No patient who re- 
ceived a tocolytic agent in this series had a fetal or 
neonatal death. Whereas the mean gestational age at 
diagnosis of this group was 30.4 + 4.0 weeks, the mean 
gestational age at delivery was 33.8 + 3.0 weeks. 

In those patients managed expectantly with either 
tocolysis (14), antepartum transfusion (27), or both 
(41), there were no perinatal losses. | 

Indication for termination of pregnancy. In the current 
study, termination of pregnancy was for the following 


reasons: labor (21 patients); hemorrhage (29); labor - 


and hemorrhage (52); elective (42); and miscellaneous 
(29). A comparison between these groups revealed a 
significantly higher mean Apgar score and decreased 


neonatal morbidity and perinatal mortality in the elec- 


tively terminated group (Table XI; p « 0.05). These 
data were compared with Hibbard's study? in Table 
XII. Since his study had no labor-plus-hemorrhage 
group, the mortality for the labor-plus-hemorrhage 
group was added to both labor and hemorrhage 
groups separately for purposes of comparison. 
Assessment of fetal lung maturation. 'The choice of elec- 
tive termination of pregnancy is traditionally based on 
assessment of gestational age and estimation of birth 
weight. The recent development of the lecithin/ sphin- 
gomyelin (L/S) ratio” has provided additional infor- 
mation for the decision-making process. Àn investiga- 
tion of the impact of the L/S ratio on placenta previa 
revealed no perinatal deaths in the 44 patients under- 
going amniocentesis and determination of the L/S 
ratio. T'wo infants with L/S ratios greater than 2.0 de- 
veloped RDS. One of these infants had anemia and 
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Table VIII. Placenta previa: Expectant management : 
vs. immediate delivery (estimated amount of first 


hemorrhage) 
Amount of . Delivered . Expectantly 
_ blood lost (cc) immediately managed 
None 6 4 
Spotting (<250) 25 60 
Mild (251-500) 11 32 
Moderate (501-1,000) 10 13 
Severe (1,000) 6 3 
Total 58 112 


Table IX. Placenta previa: Expectant management 
vs. immediate delivery (total estimated antepartum 
loss of blood) 















Delroered 
immediately 


Exfectant 
management 





Amount of 
blood lost (cc) 


0-500 39 10 64 5 
501-1,000 14 2 28 l 
1,001-1,500 4 2 14 0 
1,501-2,000 l 0 4 ar 
2,001-2,500 0 0 2 0 
Total 58 14 Fi2 8 


No significant difference in mortality between groups. 
* Twins. 


t 


Table X. Placenta previa: Expectant management 
vs. immediate delivery (tocolysis) 


` Total antepartum 

loss of blood (cc) Tocolytic agent No tocolytic agent 

0-500 d. 101 

501-1,000 7 35 

1,001-1,500 2 16 

1,501-2,000 l 4 

2,001-2,500 2 0 

4 156 


Total l 


hypovolemia at delivery. There was no explanation for 


- why the other infant developed RDS. 


Antepartum surveillance. There were no significant 
differences in perinatal mortality between patients 
monitored with estriols (20), nonstress tests (15), or in- 
trapartum fetal monitoring (93) and those not evalu- 
ated by these parameters. However, these numbers are 
too small to be meaningful.’ 

Mode of delivery. Only six patients had a vaginal deliv- 


ery in this series (two stillborn infants, two neonatal 


deaths, and two living infants). As a result, meaningful 
comparisons between vaginal and abdominal delivery 
could not be made. 

There were 113 low transverse, 31 low vertical, and 
13 classical uterine incisions in the cesarean section 


. 
e i 
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Table XI. Comparison of indications for termination* 
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tae rt | ie PP 


Number of patients 


l i Labor and 
Labor Hemorrhage hemorrhage Elective | Miscellaneous 
2l l 29 52 42 29 


Perinatal deaths 4 10 0 8 

Mean gestational age 34.3 + 4.4 341 -*23- 34.6 + 4.1 34,5 22:0 359.4 55.2 

Mean birth weight 2,286.0 + 855.3 2,969.9 + 811.5 2,343.9 + 898.5 2,938.1 + 558.1 2,193.8 + 917.8 

Number of prior bleeds 2.3 + 2.5 3.3 + 4.9 3.2 232 3.2 + 3.4 3.7 X44. 

‘Estimated loss of blood 352.4 + 341.1 834.5 + 526.5 737.5 + 446.9 346.3 + 352.7 625.0 + 615.6 
antepartum | 


*Mean + standard deviation. 


Table XII. Comparison of perinatal mortality by indication for termination, 1969* 


Hemorrhage 165 36.4 297 12.3 p < 0.01 
Labor 147 29.7 217 19.1 p < 0.05 
Elective 156 7.1 42 9.0 p«0.01 
Miscellaneous 12 33.0 29 21.5 NS 
Total 480 24.8 173 12.6 p< 0.01 


*Reference 3. 


t Perinatal mortality for labor and hemorrhage (10 of 52) added to each group for purposes of comparison. 


group. The type of incision could not be determined in 
10 patients. There were no meaningful differences be- 
tween groups as to estimated loss of blood, postopera- 
tive morbidity, or incidence of fetal anemia. 

The 35 patients who underwent elective cesarean 
section prior to labor had significantly fewer instances 
of fetal anemia than the others (2.9% [one] vs. 27.7% 
[31]) and fewer instances of RDS (11.496. [four] vs. 
40.2% [45] when compared to the overall study group 
(p < 0.05), but had no significant decrease in maternal 
morbidity. Seven patients had their pregnancy elec- 
tively terminated after minimal uterine activity or 
bleeding that made up the remainder of the 42 patients 
in the electively terminated group. | 

Type of anesthesia. General anesthesia was em- 
ployed in 164 patients and epidural anesthesia in 
seven, with two patients receiving only local anesthesia. 
There were no significant differences in morbidity or 
mortality in either mother or fetus, but the numbers of 
patients who did not receive general anesthesia are too 
small to make meaningful comparisons of subgroups. 


Comment 


This study was undertaken in an effort to determine 
the effectiveness of current therapeutic modalities in 
the management of placenta previa and to. contrast 
current treatment and outcome with those described in 
1969.* This was done with the realization that changes 
in obstetric techniques cannot be clearly separated 
from the impact of the modern neonatal intensive-care 
unit. 


Table XIII. Placenta previa: Comparison of older* 


and recent findings 
1948-1953 | 1962-1966 | 1975-1978 


Age 24.5 29.0 28.4 
Parity 3.3 3.6 2.5 
Nulliparous 6.1 . 5.4 16.9 
Under age 20 6.0 6.2 6.9 
Over age 40 4.5 4.5 4.0 
Incidence 1-223 1-206 1-222 
Vaginal examinations 87.0 87.0 78.9 
Placentography 39.0 36.0 — 
Ultrasound — — 70.7 
Total previas 24.1 2.2 43.0 
Termination indica- 27.0 24.7 54.9 
tion—hemorrhage | 
Gestational age at 34.7 34.7 32.3 
onset of bleeding 
Proportion of 32.0 35.0 50.0 
stillbirths 
Perinatal mortality 24:9 24.7 12.6 
Expectant treatment 42.8 42.8 65.8 


*Reference 3. 


The perinatal mortality of 12.6% in this study is ap- 
proximately one half of that in Hibbard’s study of pla- 
centa previa in 1969? (p < 0.01, Table XIII). A com- 
parison was made with the 1969 study in an effort to 
determine the major reasons for the decrease in peri- 
natal mortality. | | 

Analysis of the effect of gestational age on fetal mor- 
tality was accomplished by breaking mortality into ges- 
tational age groups: less than 27 weeks, 27 to 32 weeks, 
33 to 36 weeks, and more than 36 weeks. There was a 
significant decline in fetal deaths in the 27 to 32-week 
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Fig. 2. The percentage of perinatal deaths in each weight group is compared bawen pu and 
1979, with the total DE of cases in each group indicated. 


range (17.33% vs. 0%, p < 0.05). However, the overall 
percent of fetal deaths of 6.396 was not significantly 
improved from that of 8.396 of 1969. Although there 
has been no appreciable improvement in the feta] 
death rate, there has been marked improvement in the 
neonatal mortality, not only in the 27- to 32-week range 
(59.7% vs. 29.6%, p « 0.05), but also in the 33- to 36- 
week category (13.6% vs 0%, p < 0.01). There was 


no significant difference in outcome of infants deliv- - 


ered after 36 weeks' gestation (4.9% vs. 2.6%). Hence, 


perinatal mortality was significantly decreased in the | 


present study by the improved outcome in the 27- to 
36-week category (Fig. 1). 

These trends were supported by analysis of morality 
by birth weight (Fig. 2). The perinatal mortality was 
significantly improved overall, but especially in. the 
1,000-to-2,500 gram group (31.1% vs. 16.4%, p< 
0.05). The- neonatal mortality was significantly im- 
proved in those infants who weighed less than 1,500 
grams, but not in those who weighed more than 1,500 
grams. These data would suggest that the most dra- 
matic improvement has been in the care of infants of 
very low birth weight, which may be a reflection of 
either improved neonatal care or careful attention by 


the obstetrician to atraumatic delivery of the small, . 


compromised infant, or both. 

The fact that 65.8% of patients in this series were 
managed expectantly compared to 42.6% in 1969? may 
have contributed to the decrease in perinatal mortality. 
The expectantly managed group's perinatal mortality 
of 7.196 was significantly lower than the 24.196 of the 
immediately delivered group (p « 0.01). There was an 


increased neonatal morbidity overall in the expectantly 


managed group when compared to the immediately 


delivered group (p « 0.01) despite any significant dif- 


ferences,in mean gestational age or birth weight be- 
tween the two. The exact reasons for the decrease in 
the mortality and increase in morbidity in the expec- 
tantly managed group are not readily apparent from 
the data. However, those expectantly managed preg- 
nancies that were electively terminated with use of the 
L/S ratio for determination of pulmonary maturation 
had significantly less overall neonatal morbidity and 
perinatal mortality (p < 0.05) when compared to the 
rest of the study population, when corrected for gesta- . 
tional age. If a patient with a placenta previa has a 
mature .L/S ratio, elective termination should be im- 
plemented, in the realization that organ systems other 
than the pulmonary may not be fully mature. This ap- 
proach averts subsequent maternal hemorrhage that 
may result in fetal morbidity and mortality at any time. 
The risk to the fetus 'is apparent from the fact that 
18.7% of infants in this series incurred anemia, which 
emphasizes the need to always determine whether any 
fetal component is presentin third-trimester bleeding. 

The higher rate of expectant management in this 
study group is attributed to the aggressive use of an- 
tepartum transfusions in the face of moderate-to- 


severe bleeding and to the use of tocolytic agents for 


inhibition of premature labor in the presence of vagi- 
nal bleeding. | i l 

Interesting. clinical features of this study include the 
fact that a history of prior abortion, previous placenta 
previa (fivefold increase in risk), or prior cesarean sec- 
tion (sixfold increase) enhanced the risk of developing 
a placenta previa. There was also an unexplained in- 
crease in the proportion of male infants in mothers 
having a placenta previa. Additionally, 7.0% of patients 
in this series were discovered fortuitously, perhaps un- 
derlining the need for a cautious examination in any 
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new pregnant patient first seen in the third trimester. 
The fact that 44 patients with unsuspected placenta 
previa underwent vaginal examination in the absence 
of a double set-up does not encourage us in any way to 
promote this approach, but does point out that the vag- 
inal examination in placenta previa is not invariably 
catastrophic. Ultrasound in this study correctly diag- 
nosed placental implantation as to anterior or posterior 
in 97.6% of cases. Ultrasound overall correctly diag- 
nosed the type of placenta previa found at delivery 
67.8% of the time. These discrepancies may be ex- 
plained by varying times between ultrasound diagnosis 
and delivery and variable degrees of cervical dilatation 
at the time of classification. It would appear, however, 
that with an incidence of one in 14 false negative ultra- 
sonic diagnoses, a double set-up should generally be 
performed to confirm the diagnosis prior to commit- 
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ting the patient to an operative procedure or abandon- 
ing the diagnosis of placenta previa. | 

Ihe conservative management of placenta previa, 
including the aggressive use of antepartum transfusion 
in the case of moderate-to-severe bleeding, inhibition 
of premature labor in the presence of vaginal bleeding, 
and early elective termination of pregnancy utilizing 
amniotic phospholipid analysis, along with the devel- 
opment of the neonatal intensive care unit, appears to 
have contributed to a dramatic reduction in the perina- 
tal mortality of placenta previa. 


. We wish to extend special thanks to Sarah Schoent- 
gen for help with statistical analysis and to Lyndon M. 
Hill and Kenneth R. Niswander for reviewing the 
manuscript. Our thanks are due also to Frank Manning 
and the ultrasound staff for their work. 
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Urodynamic studies in normal pregnancy and 


in puerperium 
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Lund end Malmo, Sweden 


Fourteen primiparas (11 pregnant for the first time, and three with a history of one abortion) were 
examined during pregnancy to elucidate changes in parameters of importance for maintenance of 
urinary continence. Urethral pressure profile measurements and simultaneous urethrocystometry 
were carried out in the beginning of pregnancy (weeks 12 to 16), in the thirty-eighth week, and 5 to 
: 7 days after delivery. Both the absolute and functional lengths of the urethra were found to increase 
throughout pregnancy by median values of 6.7 and 4.8 mm, respectively. Also, the maximum 
urethral pressure increased gradually during pregnancy, returning within 1 week after delivery to 
almost the same value as at the beginning of pregnancy. The urethral closure pressure also 
increased throughout pregnancy. Thus, the results of the investigation sevealed that the physiologic 
changes which took place within the urethra during pregnancy were to advantage from the 
standpoint of maintaining continence. (AM. J. OBsTET. GYNECOL. 137:696, 1980.) 


f : 


Ir HAS long been observed that pregnancy and 
childbirth bring about a predisposition to such urinary. 
disorders as stress incontinence and bladder retention. 
The physiology of the bladder during pregnancy was 
interpreted as early as 1938, by Muellner.? However, 
studies establishing a connection between pregnancy, 
childbirth, and stress incontinence, were first con- 
ducted in 1958, by Francis,? who found stress inconti- 
nence in 6796 of pregnant patients. In 1,000 random 
patients, Beck and Hsu,* in 1965, reported 64.5% to 
be incontinent during pregnancy, and 14.196 in the 
puerperium. 

Most studies on urinary incontinence during preg- 
nancy have been based on the patient's subjective re- 
port and/or simple cystometry. By these means it is not 
possible to evaluate accurately and objectively changes 

in important continence parameters. À new pressure 
recording instrument? affords the possibility of de- 
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termining the bladder pressure, the urethral pressure, 
the functional length of the urethra, and the urethral 
closure pressure during pregnancy and after child- 
birth. Using this device, we examined a number of clin- 
ically healthy and continent women during pregnancy 
and after childbirth. This report presents our findings. 


Material and methods 


Fourteen women participated in the study. After 
carefully explaining to the women the examination and 
the registration techniques, we secured their permis- 
sion to carry out the investigation in the manner out- 
lined below. Of the 14 registered participants, 11 were 
pregnant for the first ime. Three of them had a history 
of one earlier abortion (ninth to twelfth weeks). No 
history of urologic disease was found in any of the pa- 
tients. Urine cultures were negative. 

The first registration was made during the twelfth to 
sixteenth weeks. The second registration took place 
during the thirty-eighth week, and the third registra- 
tion was made 5 to 7 days after childbirth. All deliveries 
were vaginal. The average delivery took place at 40.5 
weeks, with a range from 39 to 42 weeks. The average 
period of labor was 9 hours. As for analgesia, nine 
patients received epidural anesthesia, and five, block- 
age of the pudendum. Six of the patients underwent 
perineotomy, and two were delivered by means of vac- : 
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Fig. 1. Pressure recording technique and recorded parameters. The bladder and urethral pressures 
are recorded from two microtransducers, RJ and R2, attached to a Dacron catheter. Initially, both 
transducers are located within the bladder. Coughing indicates equal transmission of pressure from 
both transducers, as seen from the two tracings at the top of the figure. The catheter is then 
withdrawn at a constant speed, and thereby the urethral pressure profile is obtained. From this 
profile the following parameters can be calculated: (a) the absolute urethral length; (b) the functional 
urethral length; (c) the urethral closure pressure; (d) the maximum urethral pressure; and (e) the 


bladder pressure. 


Table I. Average values for measurements made 12 to 16 weeks prior to delivery, during the thirty-eighth week, 
and 5 to 7 days after delivery, together with an indication of the statistical significance between the first 
measurement and the second and third measurements, respectively* 






12 to 16 Weeks 
Variable 


Absolute length of urethra (mm) 36.3 + 5.13 
Functional length of urethra (mm) 30.3 + 4.63 
Maximum urethral pressure (cm H5O) 70.0 + 14.94 
Bladder pressure (cm H,O) 9.0zx 2.94 
Closure pressure (cm H,Q) -61.0 + 13.59 


NS = Not significant. 


preceding childbirth. Thirty-eighth week 


43.0+ 6.34 p= 0.001 





5 to 7 Days after childbirth 
32.0 + 3.61 0.001 < px 0.01 


35.14 5.12 p x 0.001 27.6 + 3.60 0.01<p<0.05 
93.0 + 17.29 p x 0.001 69.0 + 14.29 NS 
20.9+ 3.03 p<0.0001 90+ 2.41 NS 
73.0 + 17.51 0.001<p<0.01 60.0+ 14.41 NS 


*Statistical significance according to Student's t test for paired observations. 


uum extractor. Thirteen of the infants were delivered 


in a crouched crown passage position, and one in an 
open cranial passage position. The average weight of 
the infants at birth was 3,700 grams, with a range from 
3,130 to 4,060 grams. All patients were of normal 
weight before pregnancy (average height, 1.68 cm; av- 
erage weight, 5& kilograms). Increases in weight during 
pregnancy averaged 12.3 kilograms. 

Registration techniques. All patients were examined 
according to a technique described earlier for simulta- 
neous urethrocystometry, including measurement of 
the pressure profile of the urethra.? A schematic de- 
scription of the methodology employed, as well as the 


parameters recorded, is shown in Fig. 1. The patients 
were examined in the supine position, with the bladder 
containing 200 ml of physiologic saline solution. After 
measurement of the urethral profile, simultaneous 
urethrocystometry under repeated cough provocation 
was performed with the patient both supine and stand- 
ing (Fig. 4). Urine cultures were remitted at each 
examination. After each examination, continence was 
tested with the patient in a standing position with re- 
peated coughing. | 

The definition of continence parameters is in general 
agreement with the standards established by Interna- 
tional Continence Society in 1977. 
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Fig. 2. Changes in absolute urethral length (continuous line) 
and functional urethral length (dashed line) during preg- 
nancy and puerperium. 
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Fig. 3. Changes in maximum urethral pressure (continuous 
line), urethral closure pressure (dashed line), and bladder 
pressure (dotted line) during pregnancy and the puerperium. 


Results 


Pressure measurement results are shown in Table I 
and Figs. 2 and 3. As can be seen, the absolute length of 
the urethra increased from 36.3 mm at the beginning 
of the pregnancy to 43 mm in the thirty-eighth week, 
decreasing thereafter to 32 mm by one week after de- 
livery. These changes are statistically significant (p = 
0.001 and 0.001 « p = 0.01, respectively). The func- 
tional length of the urethra (Fig. 2) increased from 30.3 
mm at the beginning of the pregnancy to 35.1 mm in 
the thirty-eighth week, and decreased to 27.6 mm one 
week after delivery. These changes are statistically sig- 
nificant (p = 0.001 and 0.01 < p x 0.05, respectively). 
The changes in the maximum urethral pressure are 


July 15, 1980 
Am. J. Obstet. Gynecol. 


shown in Fig. 3. As seen, a marked increase in the 
maximum urethral pressure occurred at the end of the 
pregnancy (from 70 to 93 cm H20). This difference is 
statistically significant (p = 0.001). After delivery the 
urethral pressure declined to nearly the same value as 
at the beginning of pregnancy, 69 cm HO. 

Bladder pressure (Fig. 3) increased substantially, 
from 9 to 20 cm H:O toward the end of pregnancy 
(statistically significant p = 0.001), and returned to its 
initial value, 9 cm H;O, after delivery. As a result of the 
changes in the pressures of the urethra and the blad- 
der, the urethral closure pressure changed, as shown in 
Fig..3. The closure pressure at the first registration was 
61 cm. It increased to 73 cm H,O at the second regis- 
tration (statistically significant 0.001« p x 0.01), re- 
turning subsequently at the third registration to almost 
the same value as at the beginning of pregnancy (60 cm 
H:O). i 

The position of the maximum pressure zone of the 
urethra (Fig. 1) changed somewhat. during pregnancy. 
At the first registration it lay 14 mm from the internal 
meatus; at the second it was 16 mm from the internal 
meatus, and at the third, 14 mm from the internal 
meatus. The closure pressure of the urethra was posi- 
tive under cough provocation in all 14 patients at the 
time of all three registrations (Fig. 4). 


Comment 


Elasticity of all, urinary passageways seems to be in- 
creased during pregnancy. The oft-observed dilatation 
of the pelvis renalis, ureter, and bladder has been pre- 
sumed to be due, in part, to a hormonal reduction of 
the tone of the smooth musculature.‘ As early as 1938, 
Muellner® proved that the capacity of the bladder in- 
creases during pregnancy, and that a loss of bladder 
tone often occurs toward the end of pregnancy. In 
1960, Francis? established that bladder capacity be- 
comes reduced in the final weeks of pregnancy as the 
fetus’ head begins to occupy the pelvis minor. 

In a preliminary report, Clow? examined the effect 
of different body positions on the functions of the 
bladder and the urethra in normal pregnancy. An in- 
crease in intravesical pressure was found throughout 
the pregnancy, and the functional length of the ure- 
thra sometimes increased in the erect posture. 

The enlargement of the uterus during pregnancy 
places an added burden upon the surrounding organs 
in the pelvis minor, particularly. upon the bladder. 
Doubling of bladder pressure from 9 cm H:O at the 
first registration to 20 cm H,O in the thirty-eighth week 
indicates a reduction in bladder capacity and increased 
demands on the closure ability of the urethra. The 
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Fig. 4. Cough pressure profile from one of the patients. Compare this figure with Fig. 1. During 
withdrawal of the catheter, the patient was asked to cough intermittently. This procedure served as a 
dynamic test of continence, By electronic subtractior: in à special amplifier the closure pressure, i.e., 
" the urethral pressure minus bladder pressure, was obtained throughout the recording. As seen in the 
bottom tracing, the closure pressure was positive within a large part of the urethra. For physical 
reasons, a positive closure pressure indicates continence. No signs of urinary leakage was observed 


during the recording. 


changes which we were able to observe in the urethral 
parameters must then be regarded as positive in this 
respect. 

The importance of the length of the urethra in main- 
taining continence was first pointed out by Lapides and 
associates’ in 1960. They considered that a long ure- 
thra contributes to continence. We found that the abso- 
lute and functional lengths of the urethra increased by 
6.7 and 4.8 mm, respectively, from the twelfth to the 
thirty-eighth week, in order to compensate for the in- 
creased bladder pressure. We also found that the max- 
imum intraluminal pressure of the urethra increased 


by 23 cm H0 from the twelfth to the thirty-eighth 
week. 

Another important finding was that, as a result of the 
changes in the urethral and bladder pressures, the clo- 
sure pressure of the urethra increased on an average of 
12 cm H:O from the twelfth to the thirty-eighth week 
of gestation, i.e., an overcompensation of continence 
ability occurred among our patients. Continence was 
also good, as evidenced by the fact that closure pres- 
sure remained positive throughout the entire period of 


pregnancy, even under provocation by heavy coughing 
(Fig. 4). 
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* 


Against the background of the findings set forth 
here for healthy continent women, it will be of great 
interest to pursue the question of the extent to which 
the measurement parameters described may deviate in 
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stress-incontinent women during pregnancy or in 
women who acquire symptoms of stress incontinence 
during pregnancy. Such studies are in progress. 
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The myth of goiter in pregnancy 


RICHARD P. LEVY, M.D., F.A.C.P. 
DAVID M., NEWMAN, B.A. 
LISA S. REJALI, B.A. 


DONALD A. G. BARFORD, M.D., M.R.C.O.G. 


Cleveland, Ohio 


A common belief is that pregnancy causes goiter. Forty-nine matched pairs each consisting of a 
pregnant and a nonpregnant woman were examined by means of a blind, multiple-observer design. 
In 22 pairs the pregnant woman had the larger thyroid, whereas in 20 pairs the opposite was true. 
In six pairs the thyroid glands were not palpable, and in one pair the thyroid glands were of equal 
size. Five pregnant and three nonpregnant women had clinically significant goiters. None of the 
differences was statistically significant. No significance appeared when the data were controlled for 
race, age, body weight, or family history of thyroid disease. Therefore, goiter in pregnancy should 
be considered to be a pathologic condition in:an iodiné-replete population. (AM. J. OBSTET. GYNECOL. 


137:701, 1980.) 


SINCE antiquity, when neck measurements were used 
as a test of pregnancy, enlargement of the thyroid has 
been assumed to be a normal occurrence during preg- 
nancy. Review articles"? continue to promote this view 
despite studies which show that the prevalence of goi- 
ter during pregnancy is dependent on the iodine intake 
of the population under study* ?; in fact, only in 
iodine-deficient populations has there been evidence of 
an increased rate of goiter during pregnancy.® With the 
widespread use of iodized sait and the introduction of 
large quantities of iodine in commercial baking;* most 
of the population of the United States has been iodine 
replete for at least a decade. Even the population of 
northeastern Ohio, the site of this study, once deep in 
the goiter belt, now has an adequate (238 to 307 pe! 
day) dietary intake of iodine.? In this study, we exam- 
ined thyroid size in an urban American population and 
failed to detect an increase in the size of the thyroid 
gland during pregnancy. 
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Material and methods 


Patients and controls were selected from the popula- 
tion attending the outpatient obstetrics and gynecology 
clinic at an urban general hospital. Appropriate insti- 
tution-approved informed consent was obtained from 
each subject. Pregnant women were included if the 
clinical estimate of gestation was at least 20 weeks, and 
if they had no personal history of thyroid abnormality. 
Control subjects met the following criteria: absence of 
history of thyroid abnormality, no pregnancy within 3 
months, and no known intake of exogenous estrogen, 
progestogen, or thyroid hormones for the same period. 
The pregnant women were paired with their controls 
by race and age (within 5 years). Each pair was seated, 
with randomization of seating position before an 
opaque screen. Water was provided to aid swallowing. 

The observers then palpated the thyroid region of 
each woman’s neck through slits in the screen, inde- 
pendently graded each thyroid as “not palpable,” “pal- 
pable but not enlarged,” or “enlarged,” and made, as 
well, a comparison of the size of the two glands relative 
to one another. The “enlarged” rating was a subjective, 
qualitative estimate of abnormality. This was intended 
to simulate the widespread clinical use of palpation of 
the thyroid gland as a screening device to identify those 
patients in need of further evaluation of the thyroid. 

A sample of blood for assay of thyroid hormones was 
obtained in the first 14 pairs included in the study. 
Thereafter, the requirement for blood was eliminated 
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Table I. 288 Individual observations on 98 thyroids 


Not Palpable 
(| palpable | but not enlarged 








Goitrous . 
Pregnant 59 72 E. 
Not pregnant 61 71 12 


Table II. Effect of pregnancy on mean thyroid 
function values 


D Te Terr [os 


Pregnant 2] 12.4 0.61 |. 187 
Not pregnant 17* 8.68 0.96 EE 122 


^N = Number of patients. T4 = Serum thyroxine, ug/dl. 
T3U - Resin uptake assessment of thyroxine binding globu- 
lin. FTI = Free thyroxine index (T4 x T3U). T3 (RIAS = 
Serum triiodothyronine. 


*The single thyrotoxic patient has been excluded. 


` Table It, Observer consistency in i palpation 
of thyroid glands 






Observer 


No. 
of trials | R. P. L. | D. M. N. 






Subject No. 
l 2 0* 0 0 
2 3 l 0 3. 
3 3 0 0 1 
4 5 0 l 2 





*The number of occasions on which an observer differed 
from the consensus, 


in order to aid recruitment of subjects, but the tests 
were offered to all subjects. Samples of blood were 
drawn from 40% of the women, including all of those 
who were judged to have enlarged thyroids. Informa- 
tion on body weight was available for 67 patients. 
Chemical analyses of the blood were performed by 
means of standard techniques.” The tests performed, 
with their normal values, were: total thyroxine (T4, 5 
to 12 ug/dl; total 3,3',5 triiodothyronine (T3), 80 to 
180 ng/dl; thyroxine binding globulin assessment 
(T3U), 0.86 to 1.15. 

On the basis of preliminary Bes vations, the pro- 
portion of palpable thyroids in nonpregnant women 
was estimated to be 0.6. A proportion in pregnant 
women of 0.7 was accepted as evidence of a significant 
difference from normal. To test for a difference of 
10% with a 5% alpha error ("false positive") and a 10% 
beta error (“false negative"), two independent samples 
of 49 women each were needed. Since the true propor- 
tion of palpable thyroids in nonpregnant women was 
not known, we decided to use a matched-pair design in 
order to increase the power of the experiment to detect 
a true difference. Séveral women were examined as 
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part of more than one pair in order to enable evalua- 
tion of observer consistency, and of blind technique, 
but only one examination, selected randomly, was in- 
cluded in the aggregate results. 

The three principal ‘observers were a senior en- 
docrinologist, a practicing obstetrician/gynecologist; 
and a second-year medical student who had been spe- 
cially trained in a thyroid clinic prior to starting the 
collection of data. At least two of the three investigators 
examined every pair of pauents. For 10 pairs, another 
endocrinologist was added to the team. 

Statistical analyses were performed by means of the 
chi-square, Fisher's exact test, and t test. Unless other- 
wise noted, all findings represent the agreement of at 
least two observers (“consensus” 


. Results 


Of the 49 pairs of women, the pregnant woman had 
the larger thyroid in 22 pairs; the opposite was true in 
20 pairs; neither thyroid was palpable in six pairs; and 
the thyroids were judged to be of equal size in one pair. 
Abnormally large thyroids (goiters) were found in five 
of the pregnant women and in three of the nonpreg- 
nant women. One of the latter was found to be thy- 
rotoxic (T4, 19.5 ug/dl; T3U, 1.70; T3, 485 ng/dl). 
The statistical analysis showed no significant difference 
in thyroid sizes between pregnant and nonpregnant 
women. | | 

The results of 288 individual observations are shown 
in Table I. None of these differences is statistically sig- 
nificant, nor does any such difference appear when the 
data are examined by individual observer or by length 
of gestation, or when controlled for race, age, or family 
history of thyroid abnormality. The average length of 
gestation was 32.1 weeks. That body weight was not a 
factor is documented by the fact that in the 27 pairs in 
which weight was measured at the time of examination, 
the pregnant women had an average weight of 69.9 
kilograms, 9.5 kilograms more than the average weight 
of the nonpregnant women. Furthermore, of the 27 
pairs, the thyroid was judged to be larger in the heavier 
woman in 10 pairs, whereas the lighter woman had the 


larger thyroid in 13 pairs. In four other pairs, the thy- 


roid was not palpable in either woman. These differ- 
ences are not statistically significant. 

Measurement of serum iodothyronines and assess- 
ment of thyroxine binding globulin (TBG) showed the 
expected! effects of pregnancy, 1.e., increased total T4 
and T3 accompanying a rise in TBG without changing 
concentrations of the free hormones (Table IJ). 

Clinicaily significant goiter was found in eight of 98 
women, for a prevalence rate of 8.295. This compares 
closely with the 7.1% (50/700) found by one of us 
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(R. P. L.) in a larger, unpublished series in a similar 
population in 1974, and is not significantly different 


(P > 0.1) from that value or from-the 6.0% found in: 


the 113 women, ages 17 to 5%, in the 10-state study.'? 

As a test of observer consistency, one subject was 
examined seven times throughout the course of the 
study, and 21 individual observations were recorded, 
17 of which were graded as “not palpable." One ob- 
server (R. P. L.) found no paipable thyroid tissue on 
any of the seven occasions, and another observer 
(D. M. N.) found none six of seven times. 

Four women were examined at least twice by each 
observer, with the results shown in Table III, which 
demonstrates excellent consistency both for a single ob- 
server and between observers. Although D. A. G. B. 
differed from the consensus significantly more often 
than the others in his assessment of individual thyroid 
glands (P « 0.05), his differences were self-cancelling, 
and he joined the consensus in failing to find a differ- 
ence in thyroid size between pregnant and nonpreg- 
nant women. 


Comment 


The traditional belief that enlargment of the thyroid 
occurs during pregnancy can be questioned from the 
published observations of others: Crooks and associ- 
ates,” $ using a "nonblind" technique in both iodine- 
poor Scotland and iodine-rich Iceland, showed in- 
creased goiter in the former but not in the latter com- 
munity; thyroxine turnover has been shown" to be no 
different in pregnant and nonpregnant women; thy- 


Myth of goiter in pregnancy 703 


roid hormones do not cross the placenta in appreciable 
quantities in either direction.'? Thus, there appears to 
be no functional need for an increase in the size of the 
thyroid during pregnancy. 

By using a direct comparison of the thyroids of pairs 
of women, a sensitivity unusual in clinical palpation was 
gained while retaining the clinically relevant technique 
of palpation as a screening measure. The validity of the 
findings is strengthened by the observation that the 
pregnant women were not excessively heavy, and that 
differences in body weight between members of a given 
pair had no significant effect on the assessment of thy- 
roid size. The elimination of bias by the use of a blind 
technique and multiple observers further increased 
the sensitivity, permitted comparison of observers, and 
allowed analysis of both individual and paired data. 
Although individual observers differed in their as- 
sessments of individual thyroid size, neither the con- 
sensus of observations nor any one observer's findings 
indicated increased enlargement of the thyroid during 
pregnancy. This study indicates that the size of the thy- 
roid is unrelated to pregnancy itself. Any palpably en- 
larged thyroid in a woman with adequate intake of 
iodine, even if she is pregnant, warrants further inves- 
tigation. 


Harold Hauser, M.D., helped in the experimental 
design and statistical analysis, and Stewart M. Hamil- 
ton, M.D., served as the alternate endocrinologist ob- 
server. Victor Laus and Amy McGowan provided the 
technical assistance. 
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Variable decelerations and the nonstress test: An 
indication of cord compromise 


JAMES A. O’LEARY, M.D. 


GEORGE C. ANDRINOPOULOS, M.D. 


PATRICIA C. GIORDANO, R.N.’ 
Mobile, Alabama 


Thirty-seven women with high-risk pregnancies-who were undergoing antenatal fetal surveillance 
with the nonstress test (NST) were observed to have persistent mild variable decelerations. 
Intrapartum umbilical cord problems were observed in 35 women. These observations were found to 
be statistically significant. (AM. J. OBsTET. GYNECOL. 137:704, 1980.) l 


THE NONSTRESS test (NST) is currently one of the 
simplest means of assessing the antenatal condition of 
the fetus and has been shown to be of clinical value in 
the antenatal management of high-risk pregnancies,’ 


Although fetal cardiac reactivity is considered to be a 


reliable indication of fetal welfare, the presence of 
variable decelerations with fetal movement and their 
possible significance need further investigation. 

The purpose of this study is to report an experierice 
with high-risk pregnancies in which the nonstress test 
was complicated by variable decelerations with fetal 
movements. 


Material and methods 


During a period of 6 months, 469 tracings were ob- 
tained in 214 patients. Of these patients, 37 exhibited 
variable decelerations with fetal movements. Testing 
was usually begun at 32 weeks and repeated at weekly 
intervals unless changes in the status of mother and 
fetus dictated that the pregnancy should be inter- 
rupted. For inclusion in the present analysis, all pa- 
tients had to have had their last tracing within 1 week 
of delivery. Each patient was required to have three 
variable decelerations of more than 10 beats per min- 
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ute lasting 10 seconds or longer, associated with a 
well-demonstrated fetal movement in a 20-minute pe- 
riod unrelated to a preceding acceleration. A reactive 
NST was defined as three accelerations of 10 beats per 
minute lasting 10 seconds associated with fetal move- 
ments during a 20-minute period. Anything less than 
this was considered to be nonreactive. 

The test was performed in a room used only for 
nonstress testing, by specially trained nurses, with the 
use of a fetal monitor (Brattle Instrument Corpora- 
tion). The patient was placed in the semi-Fowler posi- 
tion with a.slight tilt in order to avoid supine hypo- 
tension and possible decreased uterine perfusion. An 
external tocodynamometer was placed for observations 
of uterine ‘activity and fetal movements. The occur- 
rence of fetal movement was confirmed by the mother 
and the nurse. a +h 

The indications for antenatal fetal surveillance with 
the NST appears in Table I. Oligohydramnios was sus- 
pected in four of the patients with growth retardation 
and in four with postdatism. 


Results 


Abdominal delivery was required in 10 of the 37 pa- 
tients, nine for fetal distress and one was a repeat ce- 
sarean section. One patient had a nonreactive NST 
which was confirmed by a positive oxytocin challenge 
test (OCT) and subsequently developed fetal distress 
(severe variable decelerations) in labor and underwent 
cesarean section. A severe deceleration was defined as a 
drop in the fetal heart rate to less than 70 beats for 
more than 60 seconds. A moderate deceleration was 
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Table I. Indications 


Reactive Nonreactive 


Postdatism 12 
Growth retardation 
Diabetes: 

Decreased fetal activity 
Prior premature labor 
Bleeding 
Hypertension 

Other 


oS 
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defined as decelerations of 70 to 80 beats per minute 
that lasted for 30 to 60 seconds. l 

Two other nonreactive NST were observed. One pa- 
tient delayed her OCT for 24 hours and returned with 
absent fetal heart tones. When the infant was delivered, 
a true knot was observed in the cord. The other patient 
had an occult cord prolapse but was delivered of an 
infant vaginally. 

In the group of women with reactive NST (Table IL), 
32 of 34 had significant cord pathosis and/or complica- 
tions, plus evidence by electronic fetal monitoring of 
cord compromise (variable decelerations with or with- 
out decreasing fetal scalp pH). Since this group had 
clearly defined reactive NST, stress testing was not per- 
formed. 

A comparison of variable deceleration as detected by 
the NST and intrapartum cord complications (Table 
III) showed that the presence of variable decelerations 
was 77.8% sensitive and 98.8% specific for the detec- 
üon of intrapartum cord complications. Statistical anal- 
ysis indicated that these two variables did not act inde- 
pendently (xi = 140.48; p « 0.0001). 


Comment 


The use of the NST continues to provide us with 
interesting new information. It now appears that this 
test may be able to provide data relevant to the in- 
trapartum period. 

In this study, the presence of well-defined and per- 
sistent, albeit mild, variable decelerations associated 
with fetal movements did demonstrate some clinical 
usefulness. The presence of variable decelerations on 
the NST could adversely affect the fetal outcome. 

Further experience is necessary before the true sig- 
nificance of these findings can be determined. At the 
present time, variable decelerations on a reactive NST 
should alert physicians and nurses to a possible in- 
trapartum problem. Variable decelerations on a non- 
reactive NST should be managed with an OCT. How- 
ever, the possibility of precipitating severe variable de- 
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Table II. Pregnancy outcome with reactive NST 


Moderate variable decelerations and nuchal cord ] 

Severe variable decelerations 

Moderate variable decelerations 

Severe variable decelerations and two-vessel cord 

Unknown i 

Severe variable decelerations and cord hematoma 

Severe variable decelerations and hematoma on fetal 
surface of placenta 

Severe variable decelerations and true knot 

Severe variable decelerations with late component 
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Table III. Detection of variable deceleration by the 
NST and its relationship to intrapartum cord 
complications and variable decelerations 






Intrapartum cord complication 


Present 








NST decelerations Absent 





Present 35 2 
Absent 10 167 

45 169 
Sensitivity 77.8% 


Specificity 98.8 % 
x’ corrected = 140.48. p < 0.0001. 


celerations should be apparent to those in attendance. 
Recently, Barrada and associates* described an NST 
acceleration-constant ratio. A review of these data 
showed that 14 women had variable decelerations, half 
of whom had a positive OCT. A possible hypothesis for 
this study is that the presence of a compromised circu- 
lation may account for changes in the turgor of the 
umbilical cord. Fetal movements in such situations 
could cause a susceptible cord to respond with variable 
decelerations. | 

The frequency with which decelerations should be 
observed in a NST is questionable. Timor-Tritsch and 
associates! reported that fetal heart rate decelerations 
may be observed in the NST after 44.196 of brief fetal 
movements and after 73.8% of longer fetal move- 
ments. The present study reports a much lower value 
(1796) of variable decelerations. This discrepancy can 
be attributed to the more rigid criteria of three variable 
decelerations in a 20-minute time span. 

In conclusion, the NST may well provide additional 
information that may be of importance during the in- 
trapartum period. 


We wish to thank the University of South Alabama 
Medical Center, Department of Genetics, for statistica) 
assistance. 
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Blood group Rh-D factor in human trophoblast 
determined by immunofluorescent method 
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Nagoya, Japan 


The chorionic villi of human placentas, 12 to 40 weeks’ gestation, were examined for Rh-D blood 
group antigens with a direct immunofluorescent (IF) technique. Specific IF-staining was shown on 
the plasma membrane and cytoplasm of the villous trophoblasts. This staining decreased in intensity 
as the placenta matured. In addition, the trophoblasts of hydatidiform and destructive moles were 
also examined. The intensity of the IF-staining in these trophoblastic tumors was about the same as 
that in the young trophoblasts of the first trimester of pregnancy. (AM. J. OBSTET. GYNECOL. 137:707, 


1980.) 


DURING pregnancy, the placenta, which is fetal in ori- 
gin, is a homograft, since it differs genetically from the 
mother. In an attempt to explain this remarkable suc- 
cess of the conceptus as a homograft, several hypothe- 
ses! have hitherto been proposed from the viewpoint of 
the antigenicities of the trophoblast. 

Previously, we reported the finding that A and B 
blood group antigens, which belong to the major his- 
tocompatibility antigens, were not present on the sur- 
face membrane of the trophoblasts.” In this report, we 
studied Rh-D antügens in the trophoblasts. Previous 
studies of Rh-D antigens have concerned themselves 
only with the practical viewpoint of the Rh-incompat- 
ibility pregnancy. The distribution of the Rh-D anti- 
gens in the trophoblasts has not yet been studied. In 
our study, the trophoblasts of normal chorionic villi, 12 
to 40 weeks’ gestation, were examined for Rh-D anti- 
gens by the direct immunofluorescent method. In ad- 
dition, the trophoblasts of the hydatidiform mole and 
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destructive mole were examined. Adult red blood cells 


. (Rh-D and Rh-d erythrocytes) served as controls. 


Material and methods 


Tissue. In all, 20 normal placentas were examined, 
including eight from the first trimester, five from the 
second trimester, and seven from the third trimester of 
pregnancy. Furthermore, nine hydatidiform moles and 
nine destructive moles were examined. 

These fresh tissue specimens, obtained at the time of 
delivery or surgical removal, were quick-frozen in a 
deep freezer at — 80° C and stored until sectioning in a 
cryostat immediately prior to incubation with the an- 
tiserum. 

The Rh-Dd blood group of each of tissue donor was 
ascertained by hemagglutination tube typing with the 
use of standard human antisera. However, the blood 
group could not be ascertained conclusively for the 
trophoblastic tumor. 

Antiserum. Naturally immunized human blood 
group anti-Rh-D y-globulin powders were purchased 
from AB KABI, Stockholm, Sweden. Fluorescein iso- 
thiocyanate was purchased from Baltimore Biochem- 
ical Laboratory, Baltimore, Maryland. 

The method used for coupling the isoagglutinin with 
fluorescein is described in detail by Goldstein and 
Slizys.? The Rh-D isoagglutinins of the initial serum 
and conjugated antiserum were titrated by a serial 
twofold dilution of the antisera using a 2% (v/v) sus- 
pension of bromelin-digested human erythrocytes! in 
phosphate-buffered saline (PBS) on a hemagglutina- 
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Fig. 1. 4, Adult erythrocytes of blood group Rh-D. The typical 
fluorescence is observable with IF-staining. B, Adult erythro- 
cytes of blood group Rh-D. No staining is seen after treatment 
with control conjugate. 


ton plate. Agglutination was checked macroscopieally 
after an overnight incubation at room temperature. 
Ihe conjugated antiserum was absorbed with pow- 
dered human placenta which had been obtained at de- 
livery from a baby of blood group Rh-d, whose mother 
was also of blood group Rh-d. One milliliter of the 
conjugated antiserun was absorbed with 100 mg of this 
powder. One milliliter of the resulting conjugate was 
then absorbed with 2 ml of packed adult red blood cells 
obtained from 20 persons of blood group A, Rh-d, and 
five persons of blood group B, Rh-d. The absorbed 
conjugate was kept in small aliquots at — 80° C until just 


before use. 


Fluorescent staining procedure. Immediately prior to 


staining, the blocks of normal villi and trophoblastic 
tumor were sectioned at 4 microns in a cryostat at — 25° 
C. The sections were thawed and air dried at room 
temperature for 30 minutes. The sections were then 
fixed in a 95% ethanol solution at 4° C for 10 minutes. 
The control specimens (adult red blood cells) were 
smeared onto the glass slide, and fixed in an ethanol 
solution, as above. 

All of the fixed specimens were rinsed in cold PBS, 
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Table I. Agglutination titers of the homologous 
antisera used 













RBC* 
from Rh-D 


Antiserum 


(protein 1 mg/ml) 


RBC* 
from Rh-d 








Original serum 2048 0 
Conjugate 1024 0 
Control conjugatet 0 0 





*RBC were bromelin-digested erythrocytes. 


fControl conjugate indicates the fluorescein-conjugated 
anti-Rh-D having been previously absorbed with erythrocytes 
of blood group Rh-D. 


pH 7.3. The specimens were divided into three lots. 
One lot was incubated in a moistened chamber at room 
temperature for 24 hours with the fluorescein-conju- 
gated anti-Rh-D. Another two lots served as controls; 
one lot was incubated under the same histochemical 
conditions as above, with the fluorescein-conjugated 
anti-Rh-D having been previously absorbed with eryth- 
rocytes of blood group Rh-D (absorption test). The 
other lot of the specimens was not treated (spontaneous 
fluorescein test). All specimens were then washed with 
gentle vibration three times in cold PBS. The immu- 
nofluorescent (IF) preparations were sealed with a 50% 
glycerine-PBS solution, covered with No. 1 coverslips, 
and examined for fluorescence with an Olympus 
fluorescence microscope equipped with an Osram 
HBO 200 mercury arc lamp and appropriate ultravio- 
let filters. The control materials were subjected to the 
same procedures. To confirm the kind of cell, a part of 
the sectioned specimens were stained with Giemsa's 
solution. 

Photography. Permanent records of the observed 
fluorescence were obtained with Fuji 35 mm ultra- 
high-speed panchromatic film (daylight type) with an 
exposure time of 40 seconds. 


Results 


The results of a hemagglutination test of the homo- 
logous antisera used in this experiments are summa- 
rized in Table I. The titers represent the last dilution at 
which agglutination was demonstrable macroscopically. 
According to this test, there was no nonspecific cross- 
reaction of the antisera. 

Fig. 1, A illustrates the typical fluorescence of adult 
erythrocytes of blood group A, Rh-D, after incubation 
with the fluorescein-conjugated anti-Rh-D (experi- 
ment). Fig. 1, B is the identical specimens coun- 
terstained with the fluorescein-conjugated anti-Rh-D 
previously absorbed with erythrocytes of blood group 
Rh-D (control experiment). IF-staining was effectively 
blocked in the control experiment. The antisera proved 
to be useful in searching for the Rh-D antigens. 
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Fig. 2. A, Villous trophoblasts, 12 weeks’ gestation (blood group Rh-D), treated with conjugate. A 
fluorescence appears in the trophoblasts (especially syncytiotrophoblasts). B, Villous trophoblasts, 12 
weeks’ gestation (blood group Rh-D), treated with control conjugate. IF-staining is effectively 


blocked. 


Fig. 2, A illustrates normal placental villi of blood 
group Rh-D (12 weeks’ gestation) treated with the 
fluorescein-conjugated anti-Rh-D (experiment). A fluo- 
rescence appears in the trophoblastic plasma mem- 
brane and cytoplasm surrounding the nuclei. In Fig. 2, 
B, the same placental villi, treated with the fluorescein- 
conjugated anti-Rh-D previously absorbed with eryth- 
rocytes of blood group Rh-D, illustrate no such fluores- 
cence in the trophoblasts. Fig. 3 illustrates normal 
trophoblasts of blood group Rh-D (20 weeks’ preg- 
nancy) treated with the fluorescein-conjugated anti- 
Rh-D. The fluorescence is also observable in these tro- 
phoblasts from the second trimester of pregnancy. Fig. 


4 illustrates normal trophoblasts of blood group Rh-D 
(40 weeks’ gestation) treated with fluorescein-conju- 
gated anti-Rh-D. The fluorescence is remarkably de- 
creased in these trophoblasts from the third trimester 
of pregnancy. 

A number of other placental specimens were exam- 
ined for the presence of blood group Rh-D antigens 
(Table II). The results indicate, without exception, the 
same presence of immunofluorescent-staining in the 
trophoblast. Fig. 5 illustrates the trophoblasts of hyda- 
tidiform mole, and Fig. 6 illustrates those of a destruc- 
tive mole treated as above. IF-staining is observable in 


the plasma membrane and the cytoplasm surrounding 
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Fig. 3. Villous trophoblasts, 20 weeks’ gestation (blood group Rh-D), treated with conjugate. IF- 
staining is detected in the trophoblastic cytoplasm surrounding the nuclei. 





Fig. 4. Villous trophoblasts, 40 weeks’ gestation (blood group Rh-D), treated with conjugate. IF- 
staining is detected. 


Volume 137 
Number 6 


Blood group Rh-D factor in trophoblast 711 





Fig. 5. Villous trophoblasts from an hydatidiform mole treated with conjugate. Fluorescence is also 


visible. 


the nuclei. Although the blood group could not be as- 
certained conclusively for these trophoblastic tumors, 
mating had been compatible for blood group Rh-D in 
all instances. The samples were derived from Japanese, 
99.5% of whom are of the Rh-D blood group. 


Comment 


Our interest in studying the distribution of the Rh-D 
antigens in the human placenta is, perhaps, unique. 
With the use of a direct immunofluorescent technique, 
we proved the presence of the Rh-D antigens both in 
the trophoblasts of the normal chorionic villi and in 
those of the hydatidiform mole and destructive mole. 

The immunofluorescent technique provides a sensi- 
tive tool for cellular localization of blood group anti- 
gens. One of the foremost controls of this method is the 
demonstration of the specificity of the antibody. The 
conjugated antisera used in this study were carefully 
absorbed; at first, the antisera were absorbed with 
powdered human placenta which had been obtained at 
delivery from a baby of blood group Rh-d, whose 
mother was also of blood group Rh-d. The resulting 
antisera were then fully absorbed with packed adult 
red blood cells obtained from 25 persons of blood 
groups A, Rh-d, and B, Rh-d. These gradual absorp- 
tion procedures gave the antisera more specificity for 
the searching of Rh-D antigens in the trophoblasts. 


Table II. Results of immunofluorescent microscopy 










Control 
conjugate 





Specimen Conjugate 





Erythrocytes Rh-D +4 — 
Rh-d — — 

Placental villi 
First trimester Rh-D ++ E 
Second trimester Rh-D +4+~+ - 
Third trimester Rh-D +~ - 
Hydatidiform mole gr ++ — 
Destructive mole p* ++ — 





*Although the blood group could not be ascertained con- 
clusively for these cases, mating had been compatible for 
blood group Rh-D in all instances. 


The agglutination titers (Table 1) indicate the serologic 
specificity of the antisera used in our experiments. In 
addition, we have employed the fluorescence staining 
method in adult red blood cells as a further indication 
of antibody specificity. Furthermore, in the control ex- 
periments, in which the specimens were incubated with 
fluorescein isothiocyanate-conjugated antisera previ- 
ously absorbed with Rh-D erythrocytes, no specific 
fluorescent staining was detected. In contrast to the 
previously described extraction or absorption proce- 
dures” ê with placental homogenates, the fluorescent 
antibody technique not only obviates the necessity of 
separating the maternal and fetal components of the 
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Fig. 6. Villous trophoblasts from a destructive mole treated with conjugate. Fluorescence is also 


visible. 


placenta, but, in fact, permits the simultaneous study of 


both.‘ 

With this method, the trophoblasts demonstrate an- 
tibody staining with decreasing intensity as the placenta 
matures. This finding is especially interesting in con- 
nection with the fact that the Rh-D antigenicity of fetal 
erythrocytes increases as the fetus matures. The in- 
tensity of the IF-staining in the trophoblastic tumors 


was about the same as that in the young trophoblasts of 


the first trimester of pregnancy. This fact seems natu- 
ral in the light of the immature nature of the tropho- 
blastic tumors. 

Further problems remain as to whether the Rh-D 
antigens have any truly antigenic function in the tro- 
phoblast, and as to how those antigens are present 
in Rh-incompatibility pregnancy and trophoblastic 
tumors. 
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premature labor 


IOANNIS A. ZERVOUDAKIS, M.D. 
ALFRED KRAUSS, M.D. | 
FRITZ FUCHS, M.D. 

With the technical assistance of 

KATHLEEN H. WILSON, B.S. 

New York, New York 


Presented is a retrospective study of the newborn infants of mothers who were treated with ethanol 
' in order to arrest premature labor, in comparison with matched control infants. In regard to neonatal 
mortality, there was no s:atistical difference between the study and the control infants. However, 

infants born within 12 hours after administration of ethanol had a significantly lower 1-minute Apgar 


score and a higher incidence of respiratory distress syndrome. This indicates that treatment with 
ethanol should be discontinued as soon as it becomes evident that labor cannot be arrested. 


(AM. J. OBSTET. GYNECOL. 137:713, 1980.) 


BECAUSE of the high perinatal mortality and morbid- 
ity associated with premature birth," ? different phar- 
macologic methods have been used to arrest labor and 
postpone delivery when labor begins prior to term. 
Since 1965, intravenous administration of ethanol has 
been used at The New York Hospital-Cornell Medical 
Center for this purpose.* 4 In 63% of all treated cases, 
delivery was postponed for more than 72 hours after 
the intravenous administration of ethanol, and deliverv 
was postponed for at least 4 weeks in 38% of the same 
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group.” * The present report is the result of a con- 
trolled, retrospective study of infants who were born 
after the administration of ethanol to the mothers for 
prevention of premature birth, in order to determine 
the effects of ethanol on the newborn infant. 


Material and methods 


A review was made of all pregnancies in which 
ethanol treatment was used to arrest premature labor, 
in the 7-year period from June 1970 to June 1977. 
Four pregnancies which resulted in infants with severe 
congenital anomalies incompatible with life were ex- 


cluded. Only infants appropriate for gestational age 
J (AGA) were studied. 


For each ethanol-treated newborn included in the 
study, another infant whose mother did not receive 
ethanol treatment, either because she did not meet the 
criteria for inclusion in the study or because the attend- 
ing physician did not consider inhibition of labor as 


- treatment of choice, was selected as a control. No other 
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Table I, One-minute Apgar score «7 of 165 infants and their controls born irrespective of ethanol ` 
administration time | 






Birth weight (grams). 
«2,000: 
500-1,000 6 5 
1,001-1,500 li 9 
1,501-2,000 24 E 
Totals 41 
22,000: 
2,001-2,500 37 3 
2,501-3,000 4] 0 
>3,000 46 0 
Totals pa 124 l 
Total, both weight groups - 165 | 


NS = Not significant. 


All ethanol treated (Apgar <7) Í 
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Controls (Apgar <7) 






6 6 NS 
12 4 p < 0.05 
23 E 3 NS 
41 14 (34%) p « 0.05 
36 3 NS 
39 2 NS 
49 E NS 

124 7 (5.696) NS 
165 21 (1396) NS 


Table II. Rate of respiratory distress syndrome in 165 infants and their controls born irrespective of 
ethanol administration time 






Birth weight (grams) 





«2,000: | 
500-1,000 = 6. 4 
- 1,001-1,500 11 9 
1,501-2,000 i 24 12 
Totals 4] 
>2,000: 
2,001-2,500 . orao 5 
2,501-3,000 4]  - ] 
>3,000 46 ue 
Totals 124 
Total, both weight groups 165 


NS = Not significant. 


f» mimetic drug was used on them. Criteria for selec- 
tion as a control infant were: (a) weight within 100 
grams of that of the ethanol-treated infant, (b) intact 
membranes at the onset of labor, (c) delivery date as 
close as possible to that of the study infant, (d) compa- 


rable method of anesthesia and delivery, and (e) gesta- ` 


tional age within 2 weeks of that of the treated infants. 

All infants were delivered in The New York Hospi- 
tal, and all were examined by an attending neonatol- 
ogist within 19 hours of birth. Apgar scores were given 
in the delivery room at 1 and 5 minutes by the physi- 
cian assigned to resuscitate and examine the infant. All 
charts were reviewed for Apgar score, respiratory dis- 
tress syndrome (RDS), and survival of the infant. RDS 
was diagnosed on the basis of tachypnea, grunting, and 
retractions in association with an increased require- 


ment for oxygen more than 6 hours after birth, and. 


All ethanol treated 


25 (61%) 


8 (6.4%) 
33 (20%) 


No. RDS 









Difference 


6 4 NS 
12 6 NS 
23 008. : NS 
41 18 (44%) NS 
36 1 NS 
39 0 -— NS 
49: 0 NS 

124 } (0:896) p < 0:05 
165 19(11.5%) p < 0.05 


was confirmed by either x-ray or postmortem exami- 
nation. Postmortem examination was performed in 11 


_of 14 dead in the ethanol group of infants, and in 6 of 7 


dead in the control group of infants. 

. For purposes of comparison, treated infants and 
their controls were divided according to birth weight 
into 500-gram groups. Infants born more than 12 


. hours after the last dose of ethanol were grouped sepa- 


rately, because these infants were presumed to have no 
ethanol remaining in the blood.* 9 Statistical analyses 
were performed using Student's t test.’ 


. Results 


Tables I to III compare the entire study group with 
the entire control group with respect to: 1-minute 
Apgar score greater or less than 7; incidence of respira- 
tory distress syndrome; and neonatal death. Only in- | 
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Table III. Neonatal death rate among 165 infants and their controls born irrespective of ethanol 
administration time 





All ethanol treated 












Contrals 


Birth weight (grams) Difference 
<2,000: | 

500-1,000 6 5 5 4 NS 

1,001-1,500 If 5 1? l p « 0.05 
. 1,501-2,000 24 3 23 2. NS 
Totals 4] 13 (32%) 4] 7 (17%) NS 
>2,000: 

2,001-2,500 SE CAE l 36 0 NS 

2,501-3,000 4] 0 39 0 NS 

>3,000 46 0 49 0 NS 
Totals > 124 1 (0.8%) 124 0-(0%) NS 
Total, both weight groups 165 14 (8.4%) 165 7 (4.2%) NS 


NS = Not significant. 


Table IV. Rate of 1-minute Apgar score <7 on 31 infants and their controls born within 12 hours 
after discontinuance of ethanol 





Birth weight (grams) 


<2,000: 
500-1,000 2 Z 
1,001-1,500 5 4 
1,501-2,000 10 6 

Totals 17 

>2,000: | 
2,001-2,500 ; 13 2 
2,501-3,000 l 0 
73,000 0 0 

Totals 

Total, both weight groups 31 


Born 0 to 12 hours after discon- 
tinuance of ethanol (Apgar «7; Controls (Apgar «7) 


14 (45%) 










Difference 


2 2 NS 

6 £d p « 0.05 
Ea l p < 0.05 
17 4 (24%) p « 0.005 
13 l NS 

l 0 NS 
o 0 NS 
14 ] (7.1%) NS 
31 5 (13%) p < 0.005 





NS = Not significant. 


fants weighing 1,001 to 1,500 grams who were born of 
mothers treated with ethanol had a statistically sig- 
nificant higher incidence of 1-minute Apgar scores less 
than 7 (Table I). The incidence of respiratory distress. 
was higher in the ethancl-treated group and sig- 
nificantly higher in the >2000-gram weight group 


(Table II). When ethanol and control babies were com- 


pared for the 5-minute Apgar score, there was no dif- 
ference between the two groups. 

"The neonatal death rate was significantly different in 
. the weight group of 1,001. to 1,500 grams, with more 
deaths in the ethanol group, but there was no statistical 
difference in a comparison of all other weight groups 
or the entire study and control groups (Table III). 

Tables IV to VI compare infants born less than 12 
hours after administration of ethanol with control in- 


- fants, with respect to 1-minute Apgar scores less than 7 


(Table IV); respiratory distress (Table V), and neonatal 
death (Table VI). Significantly higher incidences of low 
Apgar scores were found in infants delivered less than 
12 hours after the administration of ethanol—in in- 
fants of all weights (45% vs. 13%) and in infants 
weighing less than 2,000 grams at birth (70% vs. 24%). 
Similarly, infants born less than 12 hours after adminis- 
tration of ethanol had a significantly higher incidence 
of respiratory distress—in the group as a whole (48% 
vs. 13%) and in those under 2,000 grams at birth (76% 
vs. 24%). The incidence of neonatal deaths was also 
higher in the infants who received ethanol less than 12 
hours before birth, but these differences between 


" ethanol and control groups were not statistically sig- 


nificant. 
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Table V. Rate of respiratory distress syndrome on 31 infants and their controls born within’ 12 hours 
after discontinuance of ethanol 






. Birth weight (grams) 


<2,000: 
500-1,000 2 2 
1,001-1,500 5 5 
1,501-2,000 10- 6 
Totals 17 
>2,000: 
2,001-2,500 13 2 
2,501-3,000 x. 0 
23,000 0 0 
Totals 14 
Total, both weight groups 31 


Born 0 to 12 hours after discon- 
tinuance of ethanol Controls 


r 
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2 1 NS 

6 2 p < 0.05 
9 l p < 0.05 
17 4 (24%) p < 0.005 
13 0 NS 

I 0 NS 
D 0 NS 
14 0 (0%) NS 
31 4 (1396) p < 0.005 





NS — Not significant. 


Table VI. Neonatal death rate in 31 infants and their controls born within 12 hours after discontinuance 
of ethanol 






Birth wesght (grams) 


«2,000: 
500-1,000 2 l 
1,001-1,500 5 2 
1,501-2,000 10. 2 
Totals 17 5 (29%) 
>2,000: = 
2,001-2,500 13 l 
2,501-3,000 l 0 
>3,000 9 uo 
Totals l 14 1 (7% 
Total, both weight groups |. 81 6 (1996 


NS - Not significant. 


Comment 


The present study suggests that premature infants 
who weigh less than 2,000 grams at birth have a sig- 


nificantly higher percentage of Apgar scores less than 7 - 


at 1 minute, and a higher incidence of respiratory dis- 
tress, if delivery takes place less than 12 hours after an 
intravenous infusion of ethanol to the mother. Since 
there is no difference when the 5-minute Apgar scores 
are considered, it appears that the initially depressed 
ethanol-treated babies responded well to resuscitation 
and the long-term sequelae associated with low 5- 
minute scores were avoided. Previous pharmacologic 
studies of mothers in labor who were given ethanol 
intravenously had shown no important effects on the 
infants at delivery. The infants studied by Idanpaan- 


Born 0 to 12 hours after dis- l | | 
^. continuance of ethanol Controls 


Nod éd — 






2 2 NS 
6 ] NS 
9 i NS 
17 4 (24%) NS 
13 0 NS 
l 0 NS 
0 0 NS 
0 (096) NS 

3 4 (1396) NS 


Heikkila and associates? weighed between 3,190 and 
4,000 grams at delivery, and those studied by Waltman 
and Iniquez? ranged from 2,750 to 4,224 grams at de- 
livery. The median weight of the premature infants in 
the study of Zlatnik and Fuchs? was 2,080 grams. These 
findings are comparable to those obtained in the larger 
infants included in the present study. Therefore, it ap- 
pears that the intravenous administration of ethanol to 
the mother carries a significant risk to the immature 
fetus if delivery takes place less than 12 hours after the 
infusion is completed. This was also noted by Barrada 
and associates,? who found that infants delivered while 
a materna] infusion of ethanol was in progress, or 
shortly after its termination, were more apt to show 
symptoms and signs of neonatal depression. When they 
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tried to avoid delivery within 6 hours from the termi- 
nation of infusion, they found a significant reduction in 
the incidence of, and mortality due to, RDS. This is not 
confirmed in our study. If the cases of RDS in Table V 
are subtracted from the corresponding groups in Table 


II, the remaining groups, i.e., the groups born after, 


elimination of ethanol, are identical. The same applies 
to neonatal mortality (subtraction of cases in Table VI 
from those in Table III). 


Ethanol readily crosses the placenta, and both hu- 


man? * ? and animal* !? studies demonstrated equilib- 
rium between maternal and fetal ethanol levels within 
120 minutes of the onset of the infusion. The newborn 
infant appears to metabolize ethanol more slowly than 
does the mother.* * This appears to be associated with a 
decreased level of hepatic dehydrogenase activity,’ ™ 
which does not reach the adult level until approxi- 
mately 5 years of age. 

Dilts found no significant effects on the acid-base 
balance of pregnant ewes and their fetuses during in- 
fusion of ethanol. However, Mann and associates’? 
demonstrated a significant fetal metabolic acidosis in 
association with a maternal lactic acidemia, albeit with 
higher levels of alcohol (230 mg/100 ml) than recom- 
mended for clinical use. This was accompanied by a 
flattening of the fetal electroencephalogram, although 
fetal cerebral oxygen uptake remained unaffected.” 
The latter results are comparable to the effects seen in 
the immature infants in the present study. No adverse 
effects on maternal or fetal acid-base balance were 
noted in acute human studies at term.” $ 

The implications of this study are twofold. First, this 
review demonstrates that the morbidity associated with 
prematurity, due to low Apgar scores and respiratory 
distress, is increased if the mother is given an infusion 


of ethanol less than 12 hours prior to delivery. The. 


obstetrician must, therefore, be particularly careful in 
selecting patients for ethanol treatment; if labor has 
progressed too far, the small fetus runs a significant 
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risk of depression and respiratory distress after birth, 


and this risk must be weighed against the benefits of 


delaying birth. Therefore, intensive supervision of the 
mother during treatment is indicated. If there is no 
evidence of arrest of labor, ethanol,should be discon- 


tinued to allow time for its elimination before delivery. 


In addition, the pediatrician and anesthesiologist at- 
tending the delivery of a preterm infant whose mother 


has received intravenous ethanol during labor should 


be aware of these risks. Secondly, this study indicates 
the need for a pharmacologic inhibitor of uterine con- 
tractions which does not have any depressive effects on 
the newborn infant. As shown by the comparative 
study of ritodrine and ethanol, in which our depart- 
ment participated,'?: ' the 8B;-stimulant ritodrine was 


more effective in delaying birth and was associated with 


fewer neonatal complications than ethanol. This pre- 
sumably also applies to the other 8-adrenergic agents 
with selective effect on B receptors, such as fenoterol, 
salbutamol, and terbutaline. It is urgent, therefore, 
that these agents be subject to large clinical trials, which 
is a prerequisite for approval by the Federal Drug 
Administration in this country. Until one or more of 
these agents are approved, ethanol remains an alterna- 
tive therapeutic modality. The benefits of successful 
inhibition of premature labor, whether with ethanol or 
other drugs, are substantial, but the use of pharma- 
cclogic agents to arrest labor requires strict supervision 
of the mother during and after treatmerit, and expert 
resuscitation and intensive care of the newborn infant 
if the treatment does not succeed in arresting labor. 
Such care is best given in centers which have facilities 
for dealing with high-risk pregnancies and providing 
intensive care to newborn infants. 

The present study as a retrospective one can only 
weakly suggest that the observations made are, indeed, 


. correct. It indicates the need for a prospective study to 


evaluate and possibly confirm the issues raised. 
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Fetal growth retardation in cigarette- -smoking mothers 
is not due to decreased maternal food intake 


J. €. HAWORTH, M.D., F.R.C.P.(C.), F.R.C.P.(Lonp.) 


J. J. ELLESTAD-SAYED, Pu.D. 
JEAN KING, R.D. 

LOUISE A. DILLING, A.R.T. 
Winnipeg, Manitoba, Canada 


To determine whether the fetal growth-retarding effect of maternal cigarette smoking could be due 
to a lower dietary intake in smokers than in nonsmokers, the energy and nutrient intake of 302 
smoking and 234 nonsmoking women were assessed toward the end of the last trimester of 
pregnancy. The women were from two socioeconomic groups which differed greatly in age, height, 
education, family income, racial origin, and pregnancy weight gain. Within each group, smokers had 
significantly smaller infants, but pregnancy weight gain was not different. Daily dietary intake of the 
smokers was not less than that of the nonsmokers; in fact, for some nutrients it was significantly 
greater. Therefore, fetal growth retardation due to smoking is not caused by the mother's diminished 


intake of food. (AM. J. OBsTET. GYNECOL. 137:719, 1980.) 


THE PATHOGENESIS of fetal growth retardation in 
cigarette-smoking mothers is not known. Of the many 
constituents of tobacco smoke, nicotine and carbon 
monoxide have been the two considered most likely to 
affect the fetus adversely, since both substances are 


rapidly and preferentially transferred across the. pla- ` 


centa.'.? Nicotine affects the cardiovascular system of 
the fetus? and impairs placental perfusion.* Carbon 
. monoxide reduces the oxygen-carrying capacity of 
both fetal and maternal blood and diminishes the oxy- 
gen available. to the fetal. Res by its effect on 
. oxyhemoglobin dissociation. 


Another hypothesis was E by Rush, in New. 


York, and by Davies and co-workers,’ in Cardiff. On 
the basis of findings that cigarette-smoking women 
gained less weight SURE piegna both groups of 
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workers suggested that smoking might reduce the ap- 
petite of the mother and, thus, result in an undernutri- 
tion: that might cause restricted fetal growth. They 
further suggested that increasing the dietary intake of 
smokers might reverse the fetal growth-retarding ef-` 
fect of the smoking. However, neither group of work- 


ers assessed dietary intake directly. 


.We compared dietary intake toward the end of 
pregnancy in nonsmoking and smoking women in two 
different socioeconomic groups. 


Subjects and methods 


During 1975 and 1976, 536 women were piene 
either at the last prenatal visit before delivery (18%) or 
a few days after delivery (82%): 153 were Public pa- 
tients (59 nonsmokers, 94 smokers) who had attended 
the hospital's antenatal clinic; 383 were Private patients 
(175 nonsmokers, 208 smokers) who received their an- 
tenatal care in their obstetricians’ offices. Women with 


conditions that might have affected dietary intake or 


fetal growth were excluded (e. g^ diabetes, renal dis- 


ease, multiple pregnancy). 


With informed consent, dietary intake was assessed 
(by J. K.) by two methods: (1) calculation of average 
daily nutrient intake from dietary history; (2) recall of 


all foods and. drinks consumed during the previous 24 


hours or, when the interview was conducted post par- 


719 


+ 


720 Haworth etal. 


July 15, 1989 
Am. J. Obstet. Gynecol. 





MOTHERS 
AGE HEIGHT WEIGHT WEIGHT EDUCATION INCOME 
+10 . ) 
, GAIN 
o +5 
= 
T 
T 6 
u. 
= 
o 98 
a£ 
-10 
-15 
l INFANTS 
GESTATION BIRTH LENGTH HEAD 1 MIN, 5 MIN. 
*15 WEIGHT CIRCUM- APGAR APGAR 


% DIFFERENCE 
© 


151. 


FERENCE 





PUBLIC 
EB Private 


Fig. 1. Mother and infant variables in Public and Private groups. Data of the smokers are expressed 
as percentage differences compared to those of the nonsmokers. An asterisk above or below a 
column indicates that the mean value of a variable in the smokers was significantly greater or less. 


than the mean in the nonsmokers (p « 0.05). 


tum, during a "typical" day. Food models were used to 
assess serving sizes. Intakes of the following were calcu- 
lated from food composition tables: energy, protein, 
carbohydrate, fat, iron, calcium, phosphorus, and vi- 
tamins A, D, and C, thiamin, riboflavin, and niacin. 
The two estimates of daily nutrient intake were aver- 
aged for each subject. i 

Women who smoked one cigarette or more a day 


"were classified as smokers, and the remainder were 


nonsmokers. Neither patient group reflected the smok- 
ing habits in the community, since we attempted to 


equalize the numbers of nonsmokers and light and 


heavy smokers in each group. Other data obiained on 
the mothers included age, height, pregravid weight, 
pregnancy weight gain, ethnic origin, educational level, 
and family income. Measurements were made on the 
infants after birth. Data were computerized and ana- 
lyzed by standard statistical methods, including mul- 
tiple regression analysis. 


Results 


Many variables of the Public patients differed sig- 
nificantly: from those of the Private patients. On an 
average, the Public patients were younger and shorter 
and had less pregnancy weight gain and greater parity. 
They had less education, and family income was lower. 
Only 33% were married (compared to 94% of the Pri- 


vate patients), and 61% were native Indian (compared 
to 195). Dietary intake also differed in the two groups. 
Although mean daily energy intakes were similar, the 
Public group consumed significantly less of all the as- 
sessed nutrients (p « 0.001), with the exception of vi- 
tamin C. Therefore, the two groups were analyzed 
separately. | 

-There was-no difference in any of the maternal vari- 
ables, including pregnancy weight gain, between non- 
smokers and smokers in the Public group (Fig. 1). The 
Private patients who smoked differed from the non- 
smokers in that they were significantly younger and 
had less education and lower annual family income. 
The infants of the smokers had significantly lower birth 
weights (216 grams less in the Public group, and 224 
grams less in the Private group), were shorter, and, in 
the Private group alone, had smaller head circumfer- 
ences. Gestational age was not different in nonsmokers 
and smokers. One-minute Apgar scores were signifi- 
cantly higher in the infants of Public smokers (Fig. 1). 

Private smokers compared to nonsmokers consumed 
significantly more energy (2,587 + SEM 51 kilocalo- 
ries, 2,421 + 53 kcal, p< 0.025), more total fat 
(118 +3 grams, 104+ 8 gm, p < 0.001), and more 
niacin (26.0 + 0.6 milligrams, 24.0 + 0.6 mg, p< 
0.04), but significantly less vitamin C (228 + 9 mg, 
256 + 8 mg, p « 0.025) (Fig. 2). The greater energy 
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Fig. 2. Energy and nutrient intake differences between. smokers and nonsmokers, expressed as in 


Fig. 1. 


consumption in the smokers was not due to larger 
meals but to more eating between meals (particularly 
foods with butter and margarine). The smokers drank 
three times as much coffee as nonsmokers (p « 0.001) 
and less fruit juice. Daily consumption of alcohol, calcu- 
lated as energy derived from alcoholic drinks, was also 
greater in the smokers (25 + 4 kcal) than in the 
nonsmokers (14 + 2 kcal, p < 0.02). , 

Smokers in the Public group showed the same di- 
etary pattern as those in the Private group. They also 
ate more between meals and drank four times as much 


coffee (p < 0.01) and twice as much tea ip < 0.01) as: 


nonsmokers. However, they had smaller breakfasts, so 
that the overall daily energy and nutrient consumption 
was not significantly different from that of nonsmok- 
ers, with the exception of vitamin A. Consumption 
of alcohol was similar in smokers (16 +4 kcal) and 
nonsmokers (17 + 8 kcal) (Fig. 2). 


There were weak but significant negative correla- 


tions in both patient groups between the number of 
cigarettes smoked per day and birth weight (Table I). 
In the-Private group alone, the number of cigarettes 
correlated with the dietary intake of energy and fat, 
and dietary intake correlated with pregnancy weight 
gain. Pregnancy weight gain correlated.with birth 
weight in both groups. When maternal variables, such 
as age, height, weight, weight gain, parity, education 
level, and income, were held constant by multiple re- 
gression analyses, the negative effect of smoking on 


birth weight remained significant in both the Public 


and Private groups. 


Table I. Significant correlations 


No. of cigarettes and birth Public  —0.17 «0.05 


weight* Private —0.22 «0.001 
No. of cigarettes and energy Private +0.12 — «0.05 
intake 
No. of cigarettes and total fat Private +0.17 — «0.01 
intake 


Energy intake and pregnancy Private +0.16 — «0.01 
weight gain 

Pregnancy weight gain and 
birth weight* 


Public +0.18 
Private +0.19 


«0.05 ` 
<0.001 


*Birth weight standardized for gestational age and infant sex. 


Comment 


Experimental animals exposed to tobacco smoke 
during pregnancy have anorexia and reduced intake of 
faod.* In human beings, smoking has been assumed to 
reduce the appetite, because weight increases after 
smoking is stopped. However, data are lacking. Infor- 
mation about dietary intake in smoking and nonsmok- 
ing pregnant women is very limited. Higgins and asso- 
ciates® assessed the daily intake of calories and protein 
in 309 nonsmokers and 230 smokers and reported that 
the smokers ate 299 more calories and 9 grams more of 
protein per day than did the nonsmokers, despite a 
birthweight difference of 131 grams in favor of the 
nonsmokers. Smithells and associates assessed the 
daily nutrient intake of 195 women in the first trimes- 
ter of pregnancy and found that the énergy and nutri- 
ent intakes of 118 nonsmokers were not significantly 
different from those of 77 smokers. 
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Assessment of dietary intake by interview has a num- 
ber of inherent problems, although the 24-hour recall 
and the dietary history technique have been shown to 
. produce measurements of high quality.'': '? All the in- 
terviews in the present study were conducted-by an 
experienced dietitian, food models were, used, and 
cross-checks for reliability were built into the .ques- 
tionnaires. Thus, by these means, we believe that sub- 
ject and observer error was reduced to a minimum. — 

It was a surprise to find that the food intake of smok- 
ers was similar to, and for energy and some nutrients 
actually exceeded, that of nonsmokers. This confirms 
the observation of Higgins and associates.? Differences 
in dietary intake between smokers and nonsmokers 
were not great. The difference in daily energy intake 


amounted to only 93 kcal in the Public group and 166. 


kcal in the Private group and was entirely accounted 
for by greater eating between meals. Coffee was con- 
sumed in greater quantities by the smokers, and, in the 
Private group, apparently at the expense of fruit juices, 
with a consequently lower, but still very adequate, in- 
take of vitamin C. The Private group also drank more 
alcohol, but the average amount was not great. These 
findings are in agreement with some of the data of 
Yerushalmy,!? who reported a number of differences 
in the lifestyles of smokers and nonsmokers, including 
greater consumption óf coffee and hard liquor. 
Coffee, but not tea, had a negative correlation with 
birth weight in the Private group (r = —0.150, p< 
0.01) but not in the Public group. This relationship 
proved to be spurious, however, because, when cig- 
arette smoking was held constant by multiple regres- 
sion analysis, the relationship of coffee to birth weight 
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was no Jonger significant. It is unlikely that the slightly 
higher mean intake of alcohol of the smokers in the 
Private group accounted for the intrauterine growth 
retardation; there was no correlation between con- 
sumption of alcohol and birth-weight; and-the amount 
of alcohol consumed by these women was considerably 
less than that which is presently believed to be a major 
risk to the fetus." 

In the Private group, ülhough the number of cig- 
arettes smoked was directly related to dietary energy, 
which, in turn, was directly related to pregnancy weight 


gain and weigh: gain to birth weight, smoking had a 


negative effect on birth weight.. Contrary to’ the 
findings of Rush? and of Davies and associates,’ but in 
agreement with the data of a number of other work- 


ers,5715 we found no: differences in the pregnancy. 


weight gain between smokers and nonsmokers. In fact, 
we found few differences in the variables of the moth- 
ers who smoked and those who did not. Therefore, 
these data lend support to the majority's view that the 
smoking, and not the type of woman who smokes, is 
responsible for the fetal growth-retarding effect.!?: ?? 
Our conclusion from this study is that fetal growth 
retardation in women who smoke during pregnancy is 
not due to a lower iritake of food, compared to that of 
nonsmokers. Therefore, it is unlikely that the harmful 
effect of smoking could be reversed by i increasing the 
mother's dietary intake. 
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Fetal age and patterns of tox fetal 


breathing movements 


BRIAN J. TRUDINGER, M. Bee F. AUST. C.O. G. 


PAUL C. KNIGHT, B. E. 
Sydney, Autalia 


Human fetal breathing movements have been studied serially from 20 weeks to the onset of labor in 
eight normal primigravid patients. Real-time ultrasound was used and the events of the study period 
were analyzed visually and by computer processing of a punched paper tape record. Studies were 
performed before and after a maternal glucose load. The pattern of fetal breathing movements 
changed with increasing fetal age. The breathing rate decreased and became more regular toward 
term. The form of each breath altered with gestational age. Prior to 32 weeks the breath time was 
short. Between 32 and 36 weeks a breath characterized by a long inspiratory phase with multiple 
 augmenting movements was seen. After 36 weeks the breath was more uniform. A definite 
periodicity was seen in the last 2 weeks of pregnancy, with episodes of shallow, more regular 
breathing and a more variable pattern. Glucose intake did not alter these patterns, (AM. J. OBSTET. 


GYNECOL. 137:724,.1980.) 


FETAL breathing movements reflect central nervous 
- System reactivity and response to metabolic and sensory 
stimuli,’ and, therefore, indicate well- -being: Before 
fetal breathing movements can be used. as a measure of 
well-being, normal activity must be, clearly defined. 
Many factors are known to affect human fetal breath- 
ing movements. Maternal intake of glucose? ? increases 
| this activity, and there is a diurnal variation, with peaks 
occurring after meals.* Smoking, alcohol, and de- 
pressant drugs® ? all reduce this activity. Disturbance of 
the fetus bv vigorous palpation or amniocentesis? has a 


similar effect. Previous studies have been limited to a ` 


consideration of the amount of breathing rather than 
the pattern, and the possible influence of gestational 
age has not been studied. In the present work, both the 
amount and pattern of fetal breathing movements 
were studied serially from 20 weeks until labor, both 
before and after a glucose load. 
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Methods o 

Patients. Eight primigravid patients were studied 
serially from 20 weeks. Studies were performed at 
4-week intervals until 28 weeks, at 2-week intervals 
until 36 weeks, and thereafter once a week until the 
onset of labor. All pregnancies, as well as labors, were 
uncomplicated, and ultrasound studies confirmed fetal 
size and normal fetal growth. In all cases the birth 
weight was above the twenty-fifth percentile. No: pa- 


tient defaulted from any study appointment. 


At each examination, fetal breathing movements . 
were observed for 30 minutes. The patient was then 
given 50 gm òf glucose orally, and after a delay of 30 to 
d minutes was again studied for an additional 30 
minutes. 

Fetal breathing measurement. A linear array real- 
time B-mode ultrasound system (Roche Axiscan 5A) 


using a focused 2.0 MHz transducer was used to ob- 


serve fetal breathing movements. The fetal chest was 


usually scanned in a sagittal plane, and the breathing 


movement was recognized by convergence of the chest 
walls with increased thoracic’ kyphosis and outward 


movement of the anterior abdominal wall. This was 


accompanied by downward movement of the dia- 
phragm and lung echoes. The return "expiratory" 
movement followed. ` 

A trained observer with a hand-held tachometer reg- 
istered both the nature and timing of each event 
(breath, movement, or period of fetal unsighting) dur- 
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Fig. 1. Studies of fetal breathing movements prior to maternal 
ingestion of glucose. Mean + standard error of mean. 


ing the study period. A punched paper tape record was 
generated and this was later subjected to computer 
analysis to derive the parameters expressing amount 
and pattern of fetal breathing. 

The fetal breathing index (FBI) was the percentage 
- of time that continuous fetal breathing occurred (inter- 
val between successive breaths less than 6 seconds cor- 
responding to a rate of 10 breaths per minute) cor- 
rected for the time that the fetus was moving or 
otherwise unsighted. | 

The length and variability of the breath-to-breath 
interval were studied. The mean, standard deviation, 
and coefficient of variation (standard deviation/ 
mean X 100 percent) of intervals less than 2 seconds 
was calculated for the total study period and for each 
I-minute epoch during which the fetus was breathing 
(greater than 10 breaths per minute). A histogram of 
the breath-to-breath intervals. was plotted for each 
study. The 2-second interval was chosen because at no 
gestational age did the breath-to-breath interval mean 
plus twice standard deviation exceed 2 seconds. The 
use of a longer interval would have introduced a vari- 
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Fig. 2. Studies of fetal breathing movements 30 to 45 minutes 
after maternal ingestion of glucose. Mean + standard error of 
mean. 


ability by including time when breathing should have 
been regarded as absent. 

At.the end of each study and prior to computer anal- 
ysis, a written report of the'amount and pattern of 
breathing was made. 

The reproducibility of this method has been re- 
ported previously.? 


Results 


Visual analysis. A clear sequence of change in the 
character of breathing movements was seen and docu- 
mented independently of the computer analysis. At 20 
and 24 weeks, fetal breathing movements occurred in 
rapid isolated bursts of four to 10 breaths, although 
occasionally longer. Movements at this stage had either - 
a characteristic incoordinate "jerk or startle" nature or 
were of a vigorous rolling trunk type. Recording at this 
age was difficult. From 28 weeks onward there was a 
progressive slowing in breathing rate. By 28 to 30 
weeks, the episodes of breathing were longer but the 
actual breath time seemed short in comparison to that 
in later pregnancy. From 30 to 34 weeks, appearing in 
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Fig. 3. The percentage of all 1-minute epochs of study at each 
fetal age interval in which the coefficient of variation of the 
breath-to-breath interval was greater than.25. 


increasing numbers and thereafter diminishing was a 
breath type characterized- by multiple “inspiratory” ef- 
forts (two to five) followed by an "expiratory" recoil. 
'The breath time was long, and the irregularity in rate 
was very obvious. Episodes of breathing were of vari- 
able length. After 36 weeks, this pattern of breathing 
was replaced by slower, more regular “mature” breaths 
with balanced "in" and "out" phases. Although still ir- 
regular, this was not so marked. By 39 to 40 weeks, a 
periodicity in fetal breathing movements was apparent, 
with episodes of slow, shallow, very regular breaths, 
and then deeper and more variable breathing at other 
times. 

Computer analysis. There was no difference in the 
amount of fetal breathing (FBI) before and after glu- 
cose until 30 weeks. After tliis time, the mean FBI at 
each study period was greater (p « 0.001) for the 
postglucose studies (range, 45 to 72%) than for the 
. preglucose studies (range, 14 to 40%). There was no 
correlation between FBI and gestational age. 

The mean breath-to-breath interval and its coeffi- 
cient of variation did not differ in the studies before 
and after maternal glucose intake (Figs. 1 and 2). The 
increase in the mean breath-to-breath interval with ges- 
tational age indicates a slowing in rate, and the de- 
crease in the coefficient of variation of ‘the breath-to- 
breath interval indicates a more regular pattern of 
breathing. 

The coefficient of variation of the breath-to-breath 
interval was measured for each 1-minute epoch of each 
study. The proportion of epochs in which this was 
above 2596 was calculated for all studies at each gesta- 
tional period and plotted (Fig. 3). A value of 25 was 
chosen since this seemed to divide the studies of 34 
weeks and earlier from those of 36 weeks and after, 
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Fig. 4. A representative case. The coefficient of variation of 
the breath-to-breath interval of successive 1-minute epochs 
and the histogram of the breath-to-breath are shown for each 
fetal age study. | . 


when the total study period was considered. The per- 


sistence of this distinction when 1-minute epochs were 


considered suggests that a shorter study period than 30 
minutes could be used. 
Representative serial studies in one patient are 


shown in Fig. 4.. The reduction in variability of breath 


intervals is illustrated by the change in l-minute co- 
efficient of variation values. The histogram of the 
breath-to-breath interval demonstrates the lengthening 
of this interval with increasing fetal age. 


Comment 


The pattern of fetal breathing movements changes 
with advancing gestational age and fetal maturation. 
The breathing rate slows and becomes more regular. 
In the last 2 weeks of pregnancy, a periodicity may be 
observed, with episodes of shallow, even breathing and 
episodes of deeper, less regular breathing. The actual 
breath configuration appears to alter. The breath is 
short until 32 to 34 weeks and resembles "panting." 
From 32 to 36 weeks, a characteristic irregular breath is 


- 
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seen, with multiple inspiratory movements and a pro- 
longed inspiratory phase followed by a short expiratory 
recoil. Beyond this time the breath has a more uniform 
character. These changes are recorded by our breath 
analysis system but, more importantly, may be recog- 
nized visually. The study of 1-minute epochs confirms 
that a "window" shorter than the 30-minute observa- 
tion period will suffice to determine the pattern of fetal 
breathing movements present. This pattern reflects 
fetal maturity. 

It is pertinent to speculate on the reasons for the 
changing pattern of fetal breathing movements. The 
changes occur in parallel with a morphologic devel- 
opmental sequence in the human fetal lung.'? The de- 
velopment of terminal air spaces and, later, true alveoli 
and the reduction in connective tissue between air 
spaces and around capillary vessels may be associated 
with increasing lung compliance. The consequent al- 
teration in the work of breathing movements may 
influence the breath time and rate. The release of sur- 
factant from the lamellar bodies of the type II alveolar 
cells coats the alveoli with a layer of surface-tension- 
lowering substance essential to air breathing. It seems 
to be unlikely that this would affect the pattern of fetal 
breathing movements in utero, but the maturational 
sequence of these two. processes may be interrelated. 
The development of lung reflexes and central nervous 
system control is a third possible explanation. In the 
fetal lamb, the inspiratory movement coincides with a 
neuronal discharge from the medullary center." The 
sighing movement with multiple inspiratory efforts 


seen most frequently between 32 and 34 weeks suggests ' 


the paradoxical inspiratory response to pulmonary 
inflation (Head's reflex). This inspiratory augmenta- 
tion response is mediated by the vagus nerve and is 
known to be present in the fetus and neonate. The 
Hering-Breuer reflex is known to be most sensitive at 
the end of pregnancy and in the early neonatal period 
and may influence the breath pattern. A more uni- 
form breath is seen in the last 4 weeks of pregnancy. 
Section of the vagosympathetic trunk does not inhibit 
fetal breathing movements,?? but studies of the breath 
pattern are not available. The significance of these 
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Increased fetal breathin g activity after 


fetal hypophysectomy 


J. S. ROBINSON 
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Continuous recordings of tracheal pressure were made from seven control fetal sheep and seven in 
which hypophysectomy was attempted. Hypophysectomy was partial or complete in five fetuses, 
and in two the forebrain and brain stem were destroyed accidentally. The incidence of rapid, l 
irregular breathing movements decreased in the control fetuses before spontaneous parturition. No 
fetal breathing movements were recorded from the two fetuses in which the forebrain and brain 
stem were destroyed. The incidence of fetal breathing movements (38.1 + 0.9 minutes per hour) 
was significantly greater in the fetuses after electrocoagulation of the fetal pituitary than in the 
centrol fetuses (24.5 + 1.7 min/hour, p < 0.001). This was due to an increase in the incidence of 
rapid, irregular breathing movements and to intermittent, prolonged periods (> 3 hours duration) of 
fetal breathing movements. The longest period of continuous fetal breathing recorded was 52 hours. 
There were two alternating patterns of breathing in these prolonged periods of fetal breathing 
movements. In one pattern, the breathing movements were irregular.in ráte and depth and 
resembled the episodes of breathing movements which occurred in the control fetuses.: The other 
pattern consisted of breathing movements which were regular in rate an depth but among which 
were interspersed a few single deeper breaths. This pattern is similar to that reported previously for 
the lamb during quiet sleep after birth. (AM. J. OBSTET. GYNECOL. 137:729, 1980.) 


SINCE.1970, breathing movements have been consid- 
ered to be normal in the sheep fetus. ? These move- 
ments are mainly of two types: episodes of rapid, ir- 
regular breathing which are present for about 4096 of 
the time, and single, augmented! breaths that occur 
intermittently for «596 of the day.? The episodes of 
rapid, irregular breathing movements rarely last 
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longer than 60 minutes in normal fetuses. Rapid, ir- 
regular breathing shows a circadian rhythm associated 
with low-voltage electrocortical activity? This type of 
fetal breathing is readily influenced by abrupt changes 
in blood gas tensions® or by drugs which interfere with 
the sleep state.’ During previous experiments, con- 
tinuous fetal breathing was not observed, except in a 
few fetuses in which a clearly abnormal pattern -oc- 
curred in association with fetal acidemia or before fetal 
death.* 

In the present experiments, the incidence of breath- 
ing movements in fetal sheep in the last quarter of 
pregnancy was determined. As noted previously, the 
incidence of fetal breathing movements fell before 
spontaneous parturition. Fetal hypophysectomy pro- 
longed pregnancy and prevented spontaneous partu- 
rition.’ In an attempt to determine whether the decrease 
in fetal breathing movements was related to factors as- 
sociated with gestational age or parturition, fetal breath- 
ing movements were recorded in fetuses in which 
hypophysectomy had been performed. 
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Fig: l. The incidence of rapid, irregular fetal breathiag 
movements in seven fetal lambs (mean min/hr + SEM) in the 
25 days before delivery is shown. Fetal breathing decreases 
during the last 11 days before delivery, r — 0.63, p « 0.01. 
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Fig. 2. The incidence of rapid fetal breathing movements in 
five hypophysectomized fetuses (e) and seven control io) 
fetüses is plotted against gestational age. Results are expressed 
asa mean + SEM, unless n < 4, in which case a mean for each 
fetus is shown. 


Methods _ ' ; 
Fourteen cross-bred sheep were used. Gestational 
age was calculated from the day of marking by an intact 
rám. Under conditions. of strict asepsis and antisepsis, 
catheters were implanted into a carotid artery and an 
external jugular vein of both ewe and fetus, and a 
catheter was inserted into the fetal trachea, essentially 
as described by Boddy and associatés.* Fetal hypophy- 
sectomy was attempted in seven fetuses by means of the 
technique described by Liggins and associates.? Briefly, 
a No. 14 gauge needle was used to perforate the fetal 
skull in the midline just caudal to the posterior borcer 
of the orbital ridges. The needle was removed and a 
steel probe (outer diameter, 1.5 mm), insulated. except 
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for 2 mm at the tip, was introduced and passed cau- 
dally along the floor of the anterior cranial fossa, past 
the optic chisasma, and into the pituitary fossa. The 
pituitary was destroyed by coagulation diathermy. 
Then the probe was withdrawn, and usually some 
bleeding was observed. The fetal head was replaced in 
utero and the uterus and fetal membranes were closed 
in two layers. 

Continuous recordings of fetal tr ácheal Besse by 
means of a transducer were made on a Devices MX4 
polygraph. Samples of blood (7 ml from the fetus, and 
1] ml from the ewe) were collected on alternate days; 1 
ml was used for measurement of blood gases, pH, and 
hematocrit, and the remainder was centrifuged at 4° C 
and 1,500 g for 15 minutes. The plasma was stored at 
-15° C until assayed for pituitary hormones. The 
blood gases and pH were measured by means of a 
Radiometer Model 27 blood gas analyzer calibrated at 
39.5? C. Packed cell volume was determined with the 


' use of a micr ocentrifuge. Growth hormone and pro- 


lactin were measured by means of previously estab- 
lished radioimmunoassay procedures.® !? 


Results’ l , 

Assessment of hypophysectomy. In three fetuses, 
hypophysectomy was considered to bẹ successful since 
growth hormone (<2.5 nanograms per milliliter) and 
prolactin (<2.5 ng/ml) were undetectable, and exami- 
nation of the sella turcica showed destruction of the 
pituitary gland. Ewes carrying hypophysectomized 
fetuses did not go into labor at term (~ 145 days) and 
the fetuses were delivered by cesarean section at 158, 
160, and 173 days of gestation. In two other fetuses the 
pituitary gland appeared to be only partially destr oyed 
when examined histologically, and growth hormone (6 
and 10 ng/ml) and prolactin, although lower than 
normal, were present in the fetal circulation. The pitu- 
itary gland was not destroyed in the remaining two 
fetuses; the probe passed caudal to the sella turcica 
down into the brain stem. Coagulation diathermy at 
this site in these fetuses resulted in complete destruc- 
tion of the brain stem and forebrain. 

Blood gases. In the seven control fetuses, the carotid 
arterial Po, was 23.2 + 1.0 mm Hg (mean + SEM), 
Pcoswas 47.7 + 1.2 mm Hg, and pH was 7. 35 + 0.007. 
The mean packed cell volume was 30.5 + 0.8%. There 
was no significant difference from these values in the 
five hypophysectomized fetuses: the corresponding re- 
sults were Pao, 25.5 + 0.4 mm Hg; Paco, 49.9 + 0.5 
mm Hg; pH 7.36 + 0.005; and packed cell volume 


. 80.5 + 0.395. Similar values were observed in three 


hypophysectomized fetuses during the period past . 
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Fig. 3. A continuous tracheal pressure record over 6 hours ina hypophysectomized fetus at 157 days’ 
gestation is shown. The figure represents part of a 29-hour period of continuous fetal breathing. 
Hypophysectomy was performed at 114 days, and the fetus was delivered by cesarean section at 173 


days. The shallower periods of breathing movements ( 





) correspond to the irregular breathing 


movements shown in the top section of Fig. 4. The shifts in baseline pressure are due to the change i in 
posture. of the ewe from sence to lying (1) and vice versa (D. 


normal term: Pag, 25 + 0.5 mm Hg; Paco, 51.1 + 0.5. 


mm Hg; pH 7.35 + 0.005; and oe cell volume 
31.8 + 0.7% 

Fetal breathing movements. Tracheal pressure was 
recorded for-a total of 124 days on the seven control 
fetuses between 112 and 145 days of gestation. The 


number of minutes in each hour in which rapid irregu- - 


lar breathing movements.were present was 24.5 + 1.7 
min/hour (40.8 + 2.8%). A circadian rhythm of this 
type of fetal breathing occurred, with maximum activ- 
ity in the evenings. Occasionally, an episode of rapid, 
irregular breathing movements lasted more than 1 
hour, but there were no episodes that lasted more than 
2 hours. The control fetuses were delivered between 
138 and 145 days of pregnancy. A decline in the inci- 
dence of fetal breathing’ began about 10 days before 
the onset of labor (correlation coefficient, r — 0.63, 
p < 0.01) (Fig. 1). 

The two fetuses in which the forebrain and brain 
stem were completely destroyed did not make any 
breathing movements. These fetuses continued to 
grow, and maintained normal blood gases and pH. 
Both fetuses died in utero and were delivered as cesar- 
ean section near term. 

One hundred and fifty-four days of recording of tra- 
cheal pressure were made from the five fetuses in 
which the hypophysis was partially or completely de- 
stroyed. The. incidence of ‘rapid fetal breathing be- 


t 


tween 123 and 145 days was significantly increased in 
these fetuses (38.1 + 0.9 min/hour, 63.5 + 1.5%), com- 
pared to the control fetuses (p < 0.001, analysis of 
variance, Fig. 2). Rapid, irregular breathing move- 
ments occurred episodically in these fetuses, but no 
clear evidence of a circadian rhythm was observed. In 
four of the five fetuses, periods of rapid breathing ac- 
tivity that lasted longer than 3 hours were observed 
(Fig. 3). In the fifth fetus, periods of rapid breathing 
longer than 2 hours were recorded. Prolonged fetal 
breathing occurred as early as 119 days' gestation, and 
then sporadically between periods in which normal 
episodes of rapid, irregular breathing were present. 
The prolonged periods of fetal breathing movements 
were more fréquent after 135 days’ gestation. The 
longest period recorded lasted 52 hours and was ter- 
minated by delivery of the fetus by cesarean section at 
173 days' gestation. Examination of the prolonged pe- 
riods of fetal breathing in slow and fast recordings 
demonstrated two alternating patterns of breathing. In 
one pattern, the breathing movements were irregular 
in rate and depth (Fig. 4, top). The other pattern con- 
sisted of rapid breathing movements which were régu- 
lar in rate and depth (Fig. 4; bottom) ànd, generally, the 
fall in tracheal pressure with each breath was greater 
than during the irregular breathing movements (Fig. 


.4) These regular breathing movements had inter- 


spersed among them some deeper single breaths at in- 
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Fig. 4. Tracheal pressure recording of rapia fetal breathing in a hypophvsectomized lamb shows two 
distinct patterns. Top: Rapid, irregular fetai breathing similar to that observed in control fetuses. 
Bottom: Regular fetal breathing movements among which are interspersed single deeper breaths. 
Gestational age 165 days; hypophysectcny at 114 days, and delivery by cesarean section at 173 days. 


tervals of 10 to 120 seconds (Fig. 4, bottom). The in- 
creased incidence of fetal breathing movement: in the 
fetuses in which the pituitary gland was partally or 
completely destroyed by coagulation diathermy was 
due partly to the prolonged periods of rapi fetal 
breathing and partly to an increase in the episodi: ir- 
regular breathing movements. 


Comment 


Our observations on fetal breathing moveraencs in 
the sheep fetus are consistent with those previcusly re- 


ported from this and other laboratories."? Rapid, ir- . 


regular breathing movements in the intact fecal amb 
occur episodically and have a well-defined ‘Grcedian 
rhythm.® We- observed a.decrease in the amount of 
rapid, irregular breathing before the onset of pa~ turi- 
tion and a further decline during labor, but “he mag- 
nitude of these changes may not be as great a. implied 
previously. 5 The cause of the decrease in feta. breath- 
ing before the onset of parturition is unknown. A 
question. which still remains unresolved is why fetal 
breathing in late pregnancy is discontinuous whereas 
postnatal breathing is continuous. In the heal_hy sheep 
fetus near term, rapid fetal breathing moverrents have 
been observed only during the low-voltage elec- 
trocortical activity characteristic of rapid «yezmove- 
ment sleep.” Therefore, the possibility exis.s tnat, at 
other times in the fetus, breathing movemerts are 
éither suppressed or. require additional stmuli. Al- 
though it has been demonstrated that hypercapmia and 
hyperoxia are able to increase fetal breathirz, they do 
not induce continuous respiratory movemenis.' 

The absence of fetal breathing movement: in zhe two 


fetuses in which the forebrain and brain stem» were 


destroyed is hardly surprising. Episodic breathing 


movements have been observed in fetuses in which the 
forebrain resorbed and the hindbrain persisted after 
bilateral carotid artery ligation. (Kendall, Robinson and 
Thorburn. Unpublished observation.) - 

The increased breathing observed in the fetus after . 
hypophysectomy, whether the pituitary was or was not 
completely destroyed, is of greater interest. The in- 
crease in-fetal breathing activity was due to a greater 
proportion of the time occupied by episodes of rapid, 
irregular breathing, and was also due to the appear- 
ance of a pattern of breathing which has not been ob- 
served previously in the sheep fetus. The similarity of 
the latter to that observed during quiet sleep in the 
lamb postnatally" !? is so striking that it may be that the 
fetus continues to make breathing movements in both 
high- and low-voltage electrocortical activity after 
hypophysectomy. Henderson-Smart and Read!? ' and 
Harding and associates'* have demonstrated that inter- 
costal activity is absent during rapid-eye-movement 
sleep in fetal‘and newborn lambs. Thus, the increased 
depth of the rapid, regular breathing may be due to 
augmentation of inspiratory effort in at sleep by the 
intercostal muscles. 

The increased breathing activity in the hypophysec- 


` tomized sheep fetus cannot be accounted for by altera- 


tion of blood gas tensions since the values observed 
were similar to those in the control fetuses. The pro- 
longed periods of rapid breathing were not of the 
picket-fence pattern described by Patrick and associ- 
ates,* nor was a change in fetal pH observed with pro- 
longed breathing. There were no significant changes in 
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blood gases or pH in the hypophysectomized fetus that 
remained in utero well past normal term. Nor was a 
significant increase in packed cell volume found, as re- 
cently described by Barnes and associates. It is inter- 
esting to wonder how the fetus in utero maintains 
normal blood gas tensions and continues to grow, since 
the ovine placenta reaches its maximal size at about 100 
days of gestation.'* !7 

Although it may be suggested that the increased 
breathing activity in the hypophysectomized fetus 
could be due to the partial or complete destruction of 
the pituitary gland, damage to other structures cannot 
be excluded and seems to be a more likely explanation. 
During the insertion of the probe into the pituitary 
fossa, as originally described by Liggins and associates,” 
and in the present experiments, it is likely that the optic 
chiasma and, perhaps, the anterior hypothalamus were 
damaged, as well as the pituitary gland. Although 
blocks were taken for histologic examination of the pi- 
tuitary fossa, the anterior limits of the hypothalamus 
were .not included. "Therefore, it is possible that the 
increased fetal breathing activity was due to damage to 
the anterior hypothalamus. Recent observations in the 
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. 
rat have demonstrated that lesions in the anterior hy- 
pothalamus and, in particular, lesions of the su- 
prachiasmatic nucleus interfered with circadian rhy- 
thms of sleep-wakefulness,'* locomotor activity,” and 
adrenocorticotrophin.? Further experiments are re- 
quired in the sheep fetus to explore the role of both the 
anterior hypothalamus and pituitary gland in the con- 
trol of fetal breathing activity. 


We wish to thank Dr. I. C. Hart for assaying prolac- 
tin and growth hormone in these experiments. 


Addendum 


Since these experiments were completed, Liggins 
and Kitterman and their associates?" ** have reported 
that the administration of prostaglandin synthetase 
inhibitors to fetal lambs greatly increased breathing ac- 
tivity. This breathing was of greater amplitude than 
that normally observed in the fetus and, thus, is similar 
to the breathing movements observed after fetal 
hypophysectomy. It may be suggested that both exper- 
iments may have altered a central (hypothalamic?) in- 
hibitory influence on fetal breathing movements. 
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Prediction of fetal drug concentrations 
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Equations are derived for the fetal concentrations of a drug [F(t)] during and after the slow release 
of the drug into the maternal circulation. To solve these equations it is necessary to know the 
placental drug clearance (C,), the clearance of the drug from the fetal circulation by the fetal tissues 
(Cj, and the volume of distribution of the drug in the fetal compartment (V). With these values for 
acetylsalicylic acid (aspirin) it can be shown that the maximum fetal aspirin concentration will be much 
less than the maximum maternal concentration and that after the release of aspirin has stopped, some 
drug is trapped in the fetai circulation. Therefore, there will be a period of time when the fetal plasma 
aspirin concentration is greater than maternal plasma aspirin concentration. (AM. J. OBSTET. GYNECOL. 


137:735, 1980.) 


À CONSIDERABLE body of information exists on the 
subject of placental transfer. Meschia and associates" ? 
have described the concepts of flow and diffusion- 
limited clearance and the effects of placental type on 
placental transfer. Similar investigations have been 
made by several other groups.?"* Although all of these 
studies have contributed to our knowledge of placental 
transfer, they were not intended to address the crucial 
question, which is: What is the fetal concentration of a 
particular drug when the maternal concentration is 
known? This rather complex question has been set 
aside until the field has advanced to the stage at which 
there is sufficient information to provide an answer. In 
this article, we intend to show how the currently avail- 
able body of knowledge relating to placental transfer 
can be used to predict the concentration of some drugs 
in the fetal circulation after maternal administrations. 
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We will also attempt to show how relatively simple pla- 
cental transfer processes can result in data which are 
erroneously interpreted by investigators as complex 
transfer mechanisms. 


Theoretical base 


Meschia and associates" * defined the variable, pla- 
cental clearance (C,) as the flux divided by the differ- 
ence between the maternal and fetal arterial plasma 
levels. This is analogous to renal clearance, with the 
caveat that when transfer is occurring from the mother 
to the fetus, the maternal blood can only be cleared to 
the concentration in the blood which is entering the 
placenta from the fetal side. Therefore, we are not talk- 
ing about the amount of plasma which is totally cleared 
of a substance but rather that volume of plasma which 
is cleared from the concentration in the maternal ar- 
teries to that concentration which is seen in the blood in 
the fetal aorta. The concept of clearance from the ma- 
ternal circulation (Cm) is well understood. It is obvious 
that the fetus may also have the ability to clear drugs 
from its circulation. Hence, we have the concept of 
fetal clearance (Cp), which we will define as the number 
of milliliters of plasma from which the fetus is remov- 
ing the drug each minute. This removal may be in the 
form of metabolism or tissue sequestration. The only 
other variables which need to be considered are the 
maternal (M(t)) and fetal (F(t) plasma concentrations 
and the fetal volume of distribution of the drug (V). 
We have previously shown how C,, C;, and V can be 
deterniined.* We will now show how these values can be 
used to predict fetal drug concentration. 
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Fig. I. Maternal and fetal concentrations of acetylsalicylic acid 


(aspirin) when the drug has been released into the maternal: 


circulation at 1,000 units/min for 500 min, at which point the 
release stops. The various constants used are given in the text. 
The maternal and fetal concentrations shown represent the 
solution of Equations 2 through 5 as described in the text. 
Acetylsalicylic acid concentration is on a logarithmic scale. A 
hypothetical therapeutic level is indicated, as are five points, 
A — D. The significance of these points is described in the text. 


When a drug is infused into the maternal circulation 
at a constant rate I, the maternal concentration time 
curve can be described by: 


M(t) = (I/C4) x (1 — Exp(-(Ca/Vq«) X t)) (2) 
and the fetal concentration time curve is: | 
F(t) =X -¥ x Exp(—Rt) + (Y — X) x -Exp(-Pt) (8) 
After the infusion stops: 
M(t) = M(0) x Exp(—(C,/Vm) X t) (4) 


and 


F(t) = (S x M(0)/(P — R)) x Exp(- RO + (5) 


F(0) — (S x M(0)/(P — R) x Exp(—Pt) 


The equations are derived in the appendix, where all 
constants [R, P, X, Y, S, M(0), and F(0)] are defined. 

We have previously published values for C,, C;, and 
V for acetylsalicylic acid.* Therefore, it should be pos- 
sible to predict the effect of maternal ingestion of 
acetylsalicylic acid on fetal plasma concentrations. 

In Fig. 1, we show the solution of equations 2 
through 5. The various parameters chosen are: release 
rate = 1,000 units/min for 500 min, Cm =2 78 ml/min, 
Vm = 9,250 ml, V; = 1,400 ml, C, = 2.1 ml/min, and 
C, = 7.0 ml/min. These values are consistent with those 
observed in a representative 3.6-kilogram fetus. Exam- 
ination of Fig. 1 shows that the maternal concentration 
rises, and stabilizes when the infusion rate is equal to 
maternal plus placental clearance. The maternal con- 
centration falls at the end of the release phase. The 
fetal concentration can be seen to rise after the mater- 
nal rise, but stabilizes at a lower value. This lower 
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steady state concentration of acetylsalicylic acid is due 
to the fact that the fetal tissues are clearing acetyl- 
salicylic acid from the fetal circulation. After the ma- 
ternal levels start to fall, the fetal levels also fall, but 
remain elevated above maternal levels for a consider- 
able time. This is because acetylsalicylic acid :has been 
trapped in the fetal circulation and is cleared by the 
fetal tissues more slowly than it is from the adult, hence 
removal is slower. 

The model that we have chosen to use is extremely 
simple and does not include the time delays required 
for equilibration of drug between maternal and fetal 
plasma and their respective extravascular compart- 
ments. Nonetheless, it is probably quite instructive to 
use the simple model, especially with a substance which 
has such a low placental clearance as does acetylsalicylic 
acid, because the placental flux is so low that a great 
deal of time is available for equilibration between in- 
trafetal and intramaternal compartments. 


Practical applications 


The first point that we wish to make is that the fetal 
drug concentration does not have to equal that of the 


mother in the steady state condition. Fig. 1 shows that 


after approximately 400 min the fetal and maternal 
concentrations are not changing very rapidly. Even so, 
at this time, the fetal concentration is much less than 
the maternal concentration. This is because the fetus is 
clearing the drug from its circulation, and the steady 
state occurs when the rate of disappearance from the 
fetal circulation equals the rate of placental transfer. 
Several drugs, including acetylsalicylic acid and in- 
domethacin, may be beneficial to the mother in certain 
situations? but are thought to be dangerous to the fetus 
because they may induce premature closure of the duc- 
tus arteriosus in utero. It can be seen in Fig. 1 that 
there may be a hypothetical therapeutic level at which 
the mother may be maintained on a satisfactory drug 
regimen that is at the therapeutic level but the fetal 
drug levels are sufficiently low as to be harmless. 

A number of points, identified as 4 through D, have 
been placed in Fig. 1. We will discuss the meaning of 
each of these points and relate them to the physiologic 
situation which each point represents. We will presume 
that simultaneous samples of maternal and fetal blood 
are drawn at each point. This could be done by taking 
cord and maternal blood at delivery, or it could be 
done in a more sophisticated animal preparation. If 
samples of blood are taken at point A, the conclusion 
drawn may be that acetylsalicylic acid did not cross the 
placenta because the maternal levels are very high and 
the fetal levels are too low to be measured. This would 
be an erroneous conclusion, and the true interpreta- 
tion of the data would be that the placental transfer is 
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slow and the fetal concentration has not yet risen to- 
ward stable levels. 

At point B, the maternal and fetal concentrations are 
equal. If only this point were examined, the conclusion 
drawn could be that there was no placental barrier and 
that acetylsalicylic acid equilibrates between the mother 


and fetus in equal concentrations in each compart-- 


ment. This is an erroneous conclusion, and the true 
explanation is that the maternal levels have been falling 
faster than the fetal levels and just happen to be equal 
at that point. 

At point C, the fetal concentration is greater than the 
maternal concentration. If only this region is exam- 
ined, the conclusion drawn might be that there is active 
transport of the drug against-a concentration gradient 
from the mother to the fetus. This would be an errone- 
ous conclusion. Acetylsalicylic acid has been trapped in 
the fetal circulation and is now moving from fetus to 
mother by free diffusion. | 

The most likely situation to be observed would be 
that described by point D, in which the maternal and 
fetal levels are unchanging but the fetal level is much 
lower than that of the mother. These results could bé 
interpreted to mean that some kind of transport pro- 
cess is occurring which maintains fetal levels that are 
different from those seen in the mother. The correct 
explanation is that placental transfer is by free diffu- 
sion, and that fetal concentrations merely reflect the 
effect of drug removal by the fetal tissues in the face of 
a relatively low placental clearance. 

These points are instructive because investigators 
have made several errors of data interpretation in 
which they have observed the relatively simple results 
of free diffusion and have interpreted those results to 
mean that some form of carrier-mediated placental 
transfer is occurring, when:such an explanation is not 
justified. A typical error is that of Levy,!! who derived a 
series of equations of placental accumulation for acetyl- 
salicylic acid in which one of the implicit assumptions 
was that fetal tissue metabolism was zero. If Traeger 
and associates" were drawing samples in region B, it 
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would explain their conclusion that there was rapid 
fetal-maternal equilibration for indomethacin, whereas 
it was quite possible that in their experiments the drug 
levels in the mother were falling faster than those in the 
fetus.. Funkhouser and associates suggested that 
dexamethasone i is actively transported across the pla- 
centa because they observed results similar to those 
seen in area C. They did not consider the presence of 
fetal metabolism of dexamethasone, which would have 
explained their results without the need to postulate 
active transfer. 

Our theoretical approach demonstrates the impor- 
tance of determining maternal and fetal drug concen- 
trations over an extended period of time. It is not 
sufficient to take samples of maternal and fetal blood at 
a single point in time and make generalizations i in re- 
gard to the mechanism of transfer. 

At this point it might be relevant to consider the 
applicability to human subjects of data obtained in 
animals. The placental transfer of the type of drugs 
which we have considered in this article is dictated, in 
large part, by the degree of protein binding in the 
blood. The type of placenta, orientation of the ex- 
changing vessels, and the number of exchanging layers 
do not play a dominant role in the placental transfer of 
these substances. For this reason, interspecies compari- 
sons may be made with greater accuracy than is nor- 

mally possible in fetal physiology. | 

Our understanding of placental transfer is now such 
that we can begin to predict the concentrations 
of drugs in the fetus after administration to the moth- 
er. Taking the relatively simple system of free diffu- 
sion from one maternal to one fetal compartment, 
one can see that the fetal concentration changes in ways 
which may be surprising and misinterpreted. Analyses 
of the type described here may assist in the interpreta- 
tion of data from a variety of experiments and may 
serve as a framework upon which we can advance to- 
ward the understanding of more complex systems, 
such as fetal nutrient supply, in which placental trans- 
fer is mediated by transport mechanisms. 
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Appendix 
When a drug is moving from mother to fetus, the 
fetal concentration may be described by the relation: 


Fetal drug accumulation = influx — efflux. ` 


In this statement the influx is defined as the net placen- 
tal transfer which will be the difference between the 
amount crossing from mother to fetus and the amount 
crossing back from fetus to mother. The efflux of drug 
from the system is defined as that which is removed by 
the fetal tissues themselves. Therefore, we can write: 


Vx dF()/dt = C, X[M(t)- FQ ~ Cr x F(t) 
This equation rearranges to: 
dF()/dt + (Cy + C/V x Fi) = C/V x Mt) (1) 
This is a linear differential equation with the form: 
dF(t)/dt + P x F(t) =Q 


where P = (C, + C/V and Q = C/V x "s Integra- 
tion of Equation 1 yields: 


F(t) = Exp -f P dtf Q x (Exp JP dt) jee T 


where K is a constant of integration and can be evalu- 
ated at t — 0. s 

To evaluate this equation it 1s necessary to integrate 
terms involving P and Q. Because Cp, Cr, and V are all 
constant, P is easily determined.’ Q becomes more 
difficult because it includes M(t), which may be variable. 

We will consider the evaluation of equation 1 for the 
case in which a drug has been administered to the 
mother in a slow release form. This can approximate 
intramuscular or oral administration. In this case we 
assume that the drug is released at a constant rate; and 
after a certain amount of time the amount of drug is 
exhausted and release stops. T'he maternal plasma con- 
centration duri ing the drug release can be described by 
the following equation: 


NET INFLUX = INFLUX — EFFLUX, or 
dM(t)/dt X Vm = I — Cy x M(Q 
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where Vm is the maternal volume of distribution, and I 
is the release rate into the maternal circulation. This 
can be rearranged to give the.equation: 


— Cp X dM(t)/(I — C4 x M(t) = -C, x dt/V iz 


Integration of this equation gives: 


In [1 ~ Cm x M(0] = (Cm/Vm)t + A 
I - Cm X M(t) = Exp ((—Cy/Vm) X t) X A 


Evaluating the integral at t= 0, where M(t) = 0, we 
have A = I. This can be rearranged to give: 


M(t) = I/C4 x (1 — Exp(( - Ca/Vq) X t)) (2) 


Equation 2 for M(t) can be substituted into Equation 1 
to describe the fetal plasma concentration during the 
maternal release. i 


F(t) = Exp -f P dt x fQ x (Exp [P di) dt +K x Exp -fP di 


where P = (C, + C)/V and Q = C,/V x (1/Cm ) x (1— 
Exp ((— -Cn Vim) X t)). This equation can be integr ated 
to give: 


F(t) = X - Y x Exp (-R x 1) + (Y - X) x Exp (-P x t (3) 


where P=(C,+C)/V, t= time, R =Cm/Vm X= 
[Cp X IJ[V xX Cm x P] and Y = (C, X I)/ [V X Cm X 
(P —R)] andatt=0, K=Y-X. 

Equations 2 and 3 describe the situation during the 
release of the drug. After the release is stopped, the 
maternal plasma concentration can be described by: 


„Change i in maternal concentration = 


efflux/Wm, i.e., dM(0/ dt = -Cm x M(t)/Vm 
Rearranging: 
| | dM(t)/M(t) = —Cs/ Vs x dt 
Integrating: | | 

| Mit) = Exp -((Ca/Va) X t) X A 
Evaluating the integra! at time = 0 gives: 

A= M(0) - 
Therefore: 
. Mit = M(0) x Exp - ((Cu IVa) X t (4) 


After the release into the maternal diculaton is 
stopped, the fetal plasma concentration is described by: 


F(t) = Exp -fP dtf Q x (Exp f P dt) dt + K x Exp —{Pdt 
where P = (C, + C)/V and Q =C,/V x M(0) x Exp - 
(Cal Va) x t). This equation can be integrated to give: 

F(t) = (S x M(0/(P — R)) x Exp -Rt + (5) 

(F(0) — (S x M(0)/(P — R)) x Exp (—Pt) 


where M(0) and F(0) are the respective maternal or 
fetal concentrations at the end of the release phase, and 
S = C,/V. P and R have been previously defined. 
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Coccidioidomycosis complicating 
pregnancy 
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INCREASED SEVERITY of infections such as coccidio- 
idomycosis, herpes, and influenza and the likelihood of 
dissemination during pregnancy (especially in the third 
trimester) is thought to be due to the depressed im- 
mune status associated with pregnancy. The treatment 
of pregnant patients with toxic medications is hazard- 
ous but may be necessary if the disease has a higher 
potential risk. 


A 28-year-old woman, gravida 3, para 2, was admitted at 27 
weeks' estimated gestation, complaining of right upper quad- 
rant pain, nausea, and vomiting. Physical examination on 
admission revealed a temperature of 37.6? C and marked 
right upper quadrant abdominal direct and rebound tender- 
ness. Fundal height was 27 cm and fetal heart tones were 
present. Initial white blood cell count was 14,000/cu min, with 
75% polymorphonuclear leukocytes, 17% bands, and 1% 
eosinophils. A chest x-ray film showed right costophrenic 
angle blunting. 


"The opinions or assertions contained herein are the private 


views of the authors and are not to be construed as official or. 


as reflecting the views of the Department of the Army or the 
Department of Defense. , 
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Exploratory laparotomy for suspected appendicitis re- 
vealed no pathologic condition. Postoperatively, decreased 
breath sounds were noted and chest films confirmed increas- 
ing consolidation and effusion in the left lower lung. Thora- 
cocentesis was performed. Pleural biopsies grew Coccidioides 
&nmitis. Serum complement fixation (CF) titers were 1:4. Skin 
tests were nonreactive with 1:100 and 1:10,000 dilutions of 
coccidioidin, while a Candida control skin test was positive. In 
view of the titer, an increased eosinophil count to 1096, and a 
rapidly reaccumulating pleural effusion, the patient was 
begun on a regimen of intravenous amphotericin B at 32 
weeks’ gestation, the final dosage regimen being 0.6 mg/kg 


. every other day. Serial amniocenteses beginning at 33% 


weeks’ gestation were performed by means of real-time 
sonography and yielded immature lecithin/sphingomyelin 
(L/S) ratios. In an effort to hasten fetal lung maturity, Solu- 
Cortef (500 mg every 8 hours for 4 doses) was given and 
delivery was planned as soon as the infant was mature. Good 
fetal renal output by fetal bladder filling times was demon- 
strated by sonography, allaying fears of fetal renal damage 
while definite maternal renal impairment existed. 

The fetal antenatal course was monitored with nonstress 
tests twice each week until 37 weeks. Thereafter, oxytocin 
challenge tests (OCT) were performed weekly, as it was felt 
this.test was a more reliable indication of fetal well-being. 
During an OCT at 42 weeks, spontaneous amniorrhexis oc- 
curred, with the subsequent uncomplicated vacuum extrac- 
ticn of a 3,189 gram male infant with Apgar scores of 8 and 9. 
The patient received postpartum amphotericin B therapy for 
] week to complete a 10-week course. The pleural effusion 
markedly improved by the time of discharge. Coccidioidin 
skm tests remained negative until 2 months postpartum, when 
a ‘7 mm reaction was noted. Neonatal outcome was excellent, 
with no neurological or renal impairment noted at 8 months ` 
of age. | 

Amphotericin B levels were determined during the treat- 
ment course (Table I). Trough levels determined immediately 
prior to infusion and peak levels 1 hour after infusion were 
comparable to those of nonpregnant female subjects. 


Coccidioidomycosis is usually a benign fungal infec- 
tion with little effect on pregnancy without dissemina- 


739 


740 Communications in brief 


Table I. Levels of amphotericin B in maternal blood, 
fetal cord blood, and amniotic fluid 






Amphotericin B levels (meg /ml)* 


Maternal blood 











Fetal 
cord blood 
(arterial) 


Amniotic 


fluid 





9/28 0.08 — — 
9/30 0.32 0.64 — — 
11/1 0.69 2.60 — — 
11/20 — 2.60 2.60 0.08 

(delivery) 
11/24 — 5.10 ^  — '— 


*The minimum inhibitory serum concentration is reported 
to be 0.5 mcg/ml in the nonpregnant state. 


tion. Many factors interact in assigning a risk of dis- 
semination. Low CF titers are related to uncomplicated 
courses, with significant increases in titers occurring in 
patients with pleural effusions without subsequent dis- 
semination. Anergy may ‘be associated with increased 
risk of dissemination in coccidioidal pleural effusion,’ 
and peripheral eosinophilia (greater than 5%) may rise 
in accompaniment with progression and/or dissemina- 
tion. The predisposition to. systemic involvement in- 


creases in pregnancy, with concomitantly higher risks: 


` as the pregnancy progresses. In the pre-amphotericin 
B era, 90% of pregnant patients with dissemination 
died (and 90% of third-trimester coccidioides dissemi- 
nated), compared to only a 5096 mortality rate in the 
nonpregnant state.” Some consultants recommended 
termination of the pregnancy at 28 to 32 weeks because 
of the risk of fatal dissemination. Prophylactic treat- 
ment with amphotericin B has been condemned. Ag- 
gressive intervention at the earliest indication of dis- 
semination and careful monitoring for toxicity related 
to amphotericin B therapy allowed the delivery of a 
healthy infant. Use of alternate-day administration of 
amphotericin B reduced the maternal toxicity. The 
effect on the fetus was unknown, but.no signs of per- 
manent renal damage have appeared in the infant. Si- 
multaneous maternal and fetal blood levels of am- 
photericin B had not been previously established to aid 
in determining relative fetal exposure to the drug, nor 
has fetal response to amphotericin B, in terms of organ 
maturity, vulnerability, and metabolism, been estab- 
lished. Short-term, low-dose corticosteroids have not 
been shown to significantly increase the risk of dis- 
semination and were used to enhance fetal lung matu- 
rity. The effect of amphotericin B on lung maturity is 
unknown and the L/S ratio of this infant remained 
immature late in pregnancy. 

The high risk of maternal death and fetal wastage in 
disseminated coccidioidomycosis compels aggressive 
management. Amphotericin B, a potentially toxic 
drug, may allow maternal and fetal salvage 1 in a previ- 


ously highly fatal systemic illness if given early in the 
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course in adequate therapeutic doses. This case, unique 
in that coccidioidomycosis has not been reported to 
present.in pregnancy as a pleural effusion, furnished 
the first simultaneous amniotic fluid and maternal and 
fetal blood amphotericin B levels and represents our 
management of a relatively rare disease complicating 
pregnancy. 
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contraceptive therapy 


DOUGLAS J. DOVE, M.D. 


Departments of Pediatrics and Neurology, Southern Illinois 
University School of Medicine, Springfield, Illinois 


THE ASSOCIATION between chorea and oral con- 
traceptives was described by Fernando and Chir' 
1966. Since then 23 cases have been described, UNE 
in the British literature." The purpose of this report 
is to further emphasize this association. 


A 20-year-old white woman was seen for evaluation of a 
movement disorder manifested by irregular uncontrollable 
movements of the face, tongue, and upper and lower ex- 
tremities, which had been present for 5 weeks. She also noted 
slurred speech and unsteady gait and frequently was "drop- 
ping things." Since the initial symptoms, she had consulted 


four physicians, including a neurosurgeon, who failed to rec- 


ognize the reason for her difficulty. The following laboratory 
examinations had been performed: throat culture, negative; 
erythrocyte sedimentation rate (ESR), 22 mm/ hour; anti- 
streptolysin O (ASO) titer, 166 Todd units; and complete 
blood count, normal. Treatmént with diazepam and with pro- 
pranolol had been ineffective. 

Her past history revealed that at age 11 years she had had a 
febrile, arthritic illness, diagnosed as rheumatic fever without 
chorea. Prophylactic penicillin therapy was given until she 
was 14 years of age. At the age of 17, the patient was started 
on the oral contraceptive agent Norinyl 1-80 (norethindrone 
plus mestranol) following the birth of her first child. Three 
months later she was hospitalized for uncontrollable move- 
ments resulting in slurred speech, unsteady gait, and extreme 
"nervousness." Concomitantly she had pharyngitis, a cardiac 
murmur, and a fine generalized. macular rash noted over the 
medial aspects of both upper extremities. Skull radiographs 
and brain scan were negative. Serial ASO titers were 166, 250, 
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and 250 Todd units. ESR was 15 mm/hour and the antinu- 
clear antibody titer was negative. Choreiform movements, 
predominantly on the left side, persisted in spite of sedative 
therapy, and she was thought to have chorea secondary to 
rheumatic fever. She was discharged on a regimen of 
prophylactic penicillin therapy and the oral contraceptives 
were discontinued. Five weeks later she was asymptomatic. 

Thirteen months prior to the present episode she com- 
pleted her second normal pregnancy. Oral contraceptive 
therapy vas reinstituted 4 months following delivery and was 
continued for 8 months. Following the onset of symptoms, 1 
month prior to the present evaluation, the patient discon- 
tinued the oral contraceptive therapy. She had suspected an 
association between this therapy and the movement disorder 
and subsequently experienced significant improvement. 

Physical examination revealed mild choreiform movements 
of the head, face, and all four extremities, which did not inter- 
fere with the performance of volitional movements. Speech 
was normal, as was examination of the heart, Laboratory 
evaluation revealed: ASO titer, 166 Todd units; complete 
blood count, normal; ESR, 18 mm/hour; antinuclear antibody 
titer, negative; urinalysis, normal; anti-deoxyribonucleic acid 
antibody titer, normal. 


The differential diagnosis of chorea, in addition to 
Sydenham chorea, includes Wilson disease,'? encepha- 
litis," Huntington chorea,* drug intoxication," benign 
familial chorea,> pregnancy,’ systemic lupus erythe- 
matosus, Henoch-Schénlein purpura, polycythe- 
mia vera,’ hypocalcemia,’ hyperthyroidism,’ carbon 
monoxide poisoning,’ cerebral infarction,’ and in- 
tracranial tumor.’ These can be established or ex- 
cluded by a careful family history and appropriate lab- 
oratory procedures. Our patient’s experience suggests 
that many physicians do not realize that chorea also 
may occur as an untoward side effect of oral con- 
traceptive therapy. 

The chorea associated with oral contraceptive ther- 
apy has usually been reported to occur unilaterally but 
has also been bilateral in 37% of reported cases. Eight 
of the 24 reported cases (33%), including our patient, 
had a prior history of rheumatic fever. Ages of the 
patients have ranged from 16 to 40 years, with a mean 
of 22 years. The time between initiation of oral con- 
traceptive therapy and appearance of choreiform 
movements has ranged between 6 days and 9 months, 
with a mean of 3 months. The time between discontinu- 
ing the oral contraceptive agents and cessation of 
symptoms has ranged from 3 days to 3 months, with a 
mean of 5 weeks. l 

The pathogenesis of this side effect is not known. 
Bickerstaff? suggested a "direct hormonal effect" on 
the neurons, based on the rapid improvement follow- 
ing the discontinuance of such agents; he felt that 
structural or vascular lesions could not be reversed so 
rapidly. Koide and Ch'iu Lyle? suggested that chorea 
may be precipitated by “activation of subclinical dam- 
age to the basal ganglia caused by past history of rheu- 
matic fever.” Riddoch and associates? suggested that 
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LÀ 
there might be ischemic damage to the basal ganglia 
subsequent to minor cerebral vascular accidents caused 
by oral contraceptive agents. 

An association has been suggested between chorea 
secondary to oral contraceptive agents and chorea 
gravidarum. One of the patients of Gamboa and col- 
leagues! developed symptoms while receiving oral con- 
traceptive therapy, subsequent to a prior episode, 15 
months earlier, of chorea gravidarum. The patient of 
Barber and associates? had chorea gravidarum follow- 
ing the occurrence of chorea associated with the use of 
oral contraceptive therapy 9 months earlier. Neither of 
these two patients had a prior history of rheumatic 
fever. 

Barber and colleagues? suggested that the chorei- 
:orm movements may be caused by the estrogen com- 
ponent of oral contraceptive agents. Indeed, in all of 
the patients in whom the specific oral contraceptive 
agent was identified (16 of the 24), an estrogen was 
combined with a progestogen. Furthermore, the pa- 
tient of Barber and colleagues was maintained success- 
fully without signs of chorea on a regimen of Noriday 
(norethisterone acetate), an oral contraceptive agent 
which contains only a progestogen, in spite of her prior 
histcry of chorea that occurred both during pregnancy 


and while she was receiving an estrogen/progestogen 


combination. 

This case, as well as others mentioned, clearly dem- 
onstrates a relationship between chorea and oral con- 
traceptive therapy. It should be considered in the dif- 
ferential diagnosis of any female subject who presents 
with chorea and a recent or current history of oral 
contraceptive therapy. 
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HERPESVIRUS HOMINIS (HVH) is usually a seif- 
limited infection involving the epidermis of superficial 
mucous membranes.! Since 1969, however, several czse 
reports have appeared in the literature describing a 


disseminated form of HVH in adults with herpetic and | 


adrenal gland involvement, occasional central nervous 
system involvement, and rarely disseminated intravas- 
cular coagulation, previously recognized and de- 
scribed only in affected neonates and children." ? We 
report here a case of disseminated HVH occurring in 
pregnancy. 


The patient, a 21-year-old white woman, gravida 3, para 2, 
abortus 0, had a last menstrual period on December 13, 1977, 
and the estimated date of confinement was September 20, 


1978: therefore, she was approximately 36 weeks’ gestation at 


the time of admission. The patient had received antenatal care 
from her own physician. Six days prior to admission, the pa- 
tient fell at home with a resultant gush of clear fluid from the 
vagina. Five days prior to admission the patient noticed the 
onset of lower abdominal pain and persistent fever and also 
that the fluid had changed from clear to "yellow and mucous.” 
She was treated with oral antibiotics and antipyretics at home. 
On the day of admission the patient was examined with doc- 
umentation of rupture of the membranes and a temperature 
of 103? F. She was referred at that time to the University of 
Missouri Medical Center. Her past medical and obstetric his- 
tory was unremarkable. She had previously been vaginally 
delivered of two infants of approximately 8 pounds without 
difficulty. 

Physical examination on admission revealed a temperature 
of 37? C. However, the patient had ingested Tylenol prior to 
coming to the hospital. Pulse was 108 bpm and blood pressure 
was 96/60 mm Hg. Respirations were 20/min and regular. 
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The chest was clear to auscultation and percussion. Abdomi- 
nal examination revealed a tender fundus, a fundal height of 
27 cm with calipers, and fetal heart tones of 128 bpm. The 
fetus was in an unengaged breech presentation, confirmed by 
ultrasound. Pelvic examination confirmed rupture of the 
membranes, with purulent-appearing fluid. Examination of 
the cervix revealed 2 white pseudomembranous lesion sur- 
rounding the entire external os. The cervix was dilated 1 to 2 
cm and uneffaced. A Papanicolaou smear was taken. 

Admission laboratory data included a hematocrit of 31% 
and a white blood cell count of 2,800/cu mm with 5 bands, 78 
neutrophils, I4 lymphocytes, and 3 monocytes. Platelets were 
112,000/cu mm; prothrombin was 100%; partial thrombo- 
plastin time was 55 seconds; and the fibrinogen level was 246 
mg/100 ml. The Papanicolaou smear was reported as negative 
with inflammatory changes and trichomonas present. 

The impression at the time was that of a 36-week, single 
intrauterine pregnancy, an unengaged breech presentation, 
chorioamnionitis, and:a white pseudomembranous lesion of 
the cervix of unknown etiology. It was elected to start the 
patient on a regimen of parenteral antibiotics including 
penicillin, gentamicin, and Cleocin. The infant was then de- 
livered abdominally without complication, and the cervical le- 
sion was to be evaluated. postoperatively. Cultures of amniotic 
fluid grew E. coli, Klebsiella, gamma Streptococcus, Enterococci, 
Staphylococcus epidermidis, and diphtheroids. Examination of 
the abdominal cavity was unremarkable, and the patient and 
infant did well initially. Postoperatively, the patient was placed 
on a regimen of prophylactic subcutaneous heparin, 5,000 U 
subcutaneously every 8 hours. On the first postoperative day, 
the patient developed oliguria, hypotension (110/50 to 80/40 
mm Hg), and the central venous pressure fell to 1.0 cm H;O. 
The fibrinogen level dropped to 195 mg/100 ml; the platelets, 
to 100,000/cu mm; and the white blood cell count fell to 
1,700/cu mm with a marked left shift. The impression was 
that the patient was in the warm phase of endotoxic shock. 
Antibiotics were continued, albumin was administered, and 
steroids in the form of Solu-Medrol were added to the ther- 
apy. The patient improved dramiatically and on the second 
postoperative day had stable blood pressures and an increas- 


-ing fibrinogen level and tolerated a clear liquid diet. On the 


third postoperative dav, she developed chest pain and 
tachypnea. The Po, was 64 mm Hg, and a lung scan was 
positive for multiple pulmonary emboli. The subcutaneous 
heparin was discontinued, and the patient was placed on a 
regimen of continuous therapeutic intravenous heparin. The 
patient's condition stabilized, but on her fourth postoperative 
day the temperature increased to 38.7? C. On the fifth postop- 
erative day the patient was febrile to 39.3° C, with increasing 
abdominal pain, located mainly in the right upper quadrant. 
The abdomen was soft with occasional bowel sounds. The 
liver was tender and enlarged to 3 cm below the right costal 
margin. Pelvic examination was normal. Ultrasound exami- 
nation of the abdomen revealed hepatomegaly but no evi- 
dence of abscess. The serum fibrinogen dropped to 48 
mg/100 ml with fibrin degregation products being greater 
than 40. The platelet count was 49,000/cu mm. Liver chemis- 
try studies revealed a serum glutamic pyruvic transaminase 
value of 3,360, a serum glutamic oxaloacetic transaminase 
value of 10,416, a total bilirubin level of 4.5, and an alkaline 
phosphatase level of 403. The patient was thought to have 
hepatitis of uncertain etiology and continuing disseminated 
intravascular coagulation. Heparin and antibiotics were con- 
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tinued, although Cleocin was discontinued because of possible 
hepatotoxicity and replaced with chloramphenicol, and al- 
bumin transfusions were required to maintain a stable central 
venous pressure. On the eighth postoperative day the patient 
displayed worsening mental status without localizing signs. 
Lumbar puncture and computerized axial tomography scan 
were negative. The infant had concurrently developed a simi- 
lar syndrome of disseminated intravascular coagulation and 
hepatitis and was thought to have a viral syndrome, possibly 
disseminated herpesvirus. Repeat scrapings of the cervix of 
the patient were taken for fluorescent antibody determination 
and also viral cultures. Within 24 hours and on the patient's 
' ninth postoperative day, cultures were consistent with herpes 
simplex type 2. The patient was taken to the operating room 
where an open liver biopsy was performed and a diagnosis of 
herpetic hepatitis was made. Frozen section of the biopsy was 
consistent with herpesvirus with intranuclear inclusion bodies. 
Following consultation with the Infectious Disease Service, 
adenine arabinoside, 15 mg/kg, was administered intrave- 
nously daily. However, on the patient's tenth postoperative 
day her condition worsened and she required respiratory 
support. On the eleventh postoperative day the patient be- 
came even worse and required a dopamine drip to maintain 
blood pressure. On the twelfth postoperative day the patient 
continued to require ventilation, a dopamine drip, and plate- 
let transfusions. On the patient's thirteenth postoperative day, 
she died secondary to multisystem failure. 

The liver weighed 2,180 gm with hemorrhagic and ne- 
crotic-appearing tissue occupying 70% to 80% of its volume. 
Cowdry tvpe A inclusions were noted on microscopic sections 
of liver tissue obtained at the open liver biopsy and cultures 
grew herpesvirus type 2. The brain weighed 990 gm and gross 
and microscopic examination was consistent with herpesvirus 
encephalitis with cerebral edema, although no viral cultures 
grew herpesvirus hominus type 2. The heart, adrenals, pan- 
creas, and entire gastrointestinal tract contained no gross or 
microscopic evidence of a herpesvirus infection. ‘Titers for 
herpes simplex virus on hospital days 8 and 12 were both 
1:512. 


Disseminated HVH in the healthy adult is a very 
unusual sequela and is usually seen in the setting of 
neoplasia,’ immunodeficiency (whether secondary to 
disease or to suppressive therapy),’ burns,’ and increas- 
ingly in pregnancy, with all reported cases occuring in 
the third trimester.’ Indeed, the first reported case of 
. disseminated HVH, published in 1969, involved a 
gravid woman in her twenty-eighth week of pregnancy, 
and since that report three other cases of disseminated 
HVH in pregnancy have appeared previous to this 
one.” In three of the previous four cases the initial le- 
sions were oral or pharyngeal in location, which is also 
the most frequent site of lesions in.the majority of the 
cases of disseminated HVH in adults described to 
date.^ Only one of the four pregnant patients was 
noted to have genital lesions, and, except for this pa- 
tient and for a healthy nonpregnant woman with 
thymic dysplasia at autopsy, oral and facial herpetic 
lesions, and a positive cervical culture for herpesvirus, 
no other cases of genital herpes have been described in 
the setting of disseminated HVH previous to this pa- 
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a 
üent.^ This case report again points out that preg- 
nancy, specifically the third trimester of pregnancy, is a 
predisposing condition for disseminated HVH and 
that in the setting of herpetic lesions, persistent fever, 
right upper quadrant tenderness, deranged liver func- 
tion, and deranged central nervous system function,” ? 
the possibility of disseminated HVH must be consid- 
ered early in order that lifesaving chemotherapy be 
instituted if necessary. 
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By microglobulin: A tumor marker of 
gynecologic cancer. 
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LENNART LOGDBERG, M.D. 
JOEN E. JOHNSSON, M.D. 
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HUMAN Bo-MICROGLOBULIN (BMG) is a small 
polypeptide (molecular weight 11,800) present in vari- 
ous biological fluids. 8;-MG is structurally related to 
immunoglobulins. It is found on the surfaces of nucle- 
ated cells as a part of the strong transplantation anti- 
gens (human lymphocyte antigen) and other mole- 
cules. I: is of clinical relevance that the urinary excre- 
uon of 8,-MG increases in patients with tubal disease 
and thet its serum concentration rises in patients with 
renal failure, immunology-related diseases, and vari- 
ous malignant diseases.’ Teasdale and associates? 
showed that the serum levels of 85-MG increased with 
worsening stages of disease in patients with breast 
cancer or gastrointestinal cancer. A similar correlation 
has been noted for lymphoproliferative diseases. We 
studied the possible role of serum B2-MG as a marker 
of gynecologic cancer. 

Serum levels of 8s-MG were measured in 160 pa- 
tients. Of these, 112 had gynecologic cancer: 48 with 
Stage II, III, or IV ovarian cancer and tumor mass 
remaining after operation, 7 with untreated cancer of 
the cervix, 15 with recurrences of cancer of the uterine 
cervix, and 42 with Stage I, II, or III untreated cancer 
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Clinical stages 


Fig. 1. Serum concentrations of £,-MG in patients with gyne- 
cologic cancer. Column O: Nonmalignant gynecologic diseases 
(controls). Column A: Ovarian cancer with tumor mass remain- 
ing after operation. Column B: Untreated cancer of the uterine 
corpus. Column C: Untreated cancer of cervix uteri. Column D: 
Recurrences of cancer of cervix uteri. 


of the uterine corpus. The control material was col- 
lected: from 48 women with different nonmalignant 
gynecologic diseases. No patients with serum creatinine 
levels above 120 gm/L were included in this study. De- 
terminations of 8;-MG were performed by the radic- 
immunoassay procedure described by Plesner and co.- 
leagues. Serum from a normal blood donor with 
B2-MG determined by the same method gave a value cf 
1.15 + 0.06 (mean + SEM, 55 degrees of freedom). 
The results are shown in Fig. 1. 
The Wilcoxon rank sum test was used to evaluate 
differences between the cancer groups and the normal 
group. The £,MG level was significantly elevated 
(p « 0.01) in the patients with ovarian cancer, un- 
treated cervical cancer, and recurrent cervical cancer 
and with each of the three Spes of cancer of the uter- 
ine corpus. i 
Evaluation of 8;-MG as a gynecologic tumor marker 
. 1s a useful contribution to the oncology repertoire. It is 
more and more apparent that a specific tumor marker 
for individual malignancies is desirable for monitoring 


and therapeutic purposes. While no relationship be- | 


tween 82-MG and clinical stage of disease in the cervix 
and ovary appears to exist, the fact that the elevated 
levels occur as a result of malignancy may be of poten- 
tial value. 
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The raised Bo-MG levels'could emanate from tumor 
production or as a result of an immune reaction : against 
the tumor. ) 
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Unusual findings in a conjoined 
("Siamese") twin placenta 
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Medicine, Seattle, Washington 


ALTHOUGH SEVERAL STUDIES on conjoined ("Sia- 
mese") twins have appeared in the literature, the em- 
phasis has been primarily on the surgical problems and 
pathologic findings. Descriptions of the placenta are 
rarely included. The purpose of this report is to de- 
scribe the placenta of xiphoomphalopagus twins deliv- 
ered at the University of Washington Hospital. An 
amniotic membrane connecting the two umbilical cords 
before their fusion is a peculiar feature and its pres- 
ence is difficult to explain since conjoined twins result 
from late embryonic cleavage, at which üme amnio- 
genesis is complete. 


The mother was a 27-year-old woman, gravida 3, para 2, 
with a suspected diagnosis of conjoined twins as a result of 
ultrasound studies performed at 25 weeks' gestation. At 34 
weeks repeat ultrasound examination confirmed the earlier 
impression, and at 38 weeks living female twins, with a com- 
bined weight of 6,280 gm, were delivered by cesarean section. 
They were joined in the midline from the lower end of the 
sternum to the umbilicus. Successful surgical separation of the 
twins was accomplished on the third day of life. 

The placenta measured 80 by 21 by 3 cm and weighed 
1,250 gm. The fetal membranes were marginally inserted.’ 
Two umbilical cords were inserted excentrically 11 cm apart, 
and at 11 cm from their origin they had become coiled about 
each other, eventually fusing into a single cord that contained 
six vessels, four arteries and two veins. The cords were con- 
nected by a thin transparent membrane, arising from the 
amnion of the placental surface, which could be separated 
into two layers. Each cord was also "tethered" to the fetal 
surface of the placenta by a similar triangular membrane 
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Fig. 1. Placenta showing connecting membranes and one of 


tethering membranes. 


which was continuous with the surface amnion and extended 
to the margins of the placenta on each side (Fig. 1). Both fetal 
and maternal surfaces were unremarkable and no vascular 
anastomoses were demonstrated. On microscopic examina- 
tion both connecting and tethering membranes were com- 
posed of opposing layers of amnion that were continuous with 
the amnion on the surface of the cords. The parenchyma of 
the placenta showed prominent and dilated villous vessels and 
numerous large cells in the chorion laeve with vacuolated cy- 
toplasm and giant nuclei measuring up to 45 u in diameter. 


Singer and Rosenberg,' in a discussion of thora- 
copagus conjoined twins, described the placentas in two 
cases. In one there was a common umbilical cord con- 
taining two veins and two arteries, one from each twin, 
since each twin had two umbilical arteries that joined at 
the skin surface to form a single artery. In the second 
case two widely separated cords, connected by a thin 
connective tissue membrane, converged and fused in 
the distal 4 cm to form a common cord with four ar- 
teries and two veins. Venous anastomoses were present 
in the subchorionic portion of the fetal surface. No 
microscopic descriptions were included. In an addi- 
tional report of conjoined thoracopagus twins? a large 
monoamniotic placenta, with a single cord containing 
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two arteries and one vein, was described. Two theories 
of monoamniotic twin formation have been proposed”: 
(1) In the “primitive unity” theory, embryonic cleavage 
occurring between day 8 and 13 after fertilization (at 
which time differentiation of the amniotic cavity oc- 
curs) results in monoamniotic twinning. Partial cleav- 
age on or after day 13 results in conjoined twins. (2) In 
the “primitive duality” theory based on the original de- 
velopment of two amnions, there is subsequent con- 
version into a single amnion because of early disrup- 
tion of the dividing membranes. Benirschke* referred 
to two cases of monoamniotic twinning in which re- 
mains of an amniotic septum were present. He postu- 
lated that an amniotic plica may result if the twinning 
impetus occurs during the brief period of amniogene- 
sis on day 8, although secondary rupture and disap- 
pearance of very early partitioning membranes remain 
a remote possibility. 

The presence of opposing amniotic membranes con- 
necting and tethering the cords in the placenta that we 
have described is difficult to explain at this point, since 
conjoined twins represent a late twinning process at a 
time when amniogenesis is complete. 
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The language barrier in obstetric 
anesthesia 
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MANY RESIDENTS of this country do not have English 
as their primary language, and at many hospitals a high 
percentage of patients, particularly in the obstetrics 
service, do not speak English at all. Therefore, it is 
important that we analyze the impact of a language 
barrier on the medical care delivered, especially in the 
area of obstetric care. 
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Table I. Comparison of English-speaking and 
non—English-speaking parturient patients 





English- 
speaking patients 


Non-English- 
speaking patients 


No anesthesia 18.1% 29.6%* 

Epidural anes- 18.1% 12.3%t 
thesia 

Infant born out of 2.1% 6.0%* 
asepsis 

Apgar score < 7 17.0% 16.6% (NS) 
at ] min 

Apgar score < 7 3.3% 2.2% (NS) 
at 5 min 





NS: Not significant. 
*P « 0.001. 
+P « 0.01. 


A total of 1,836 deliveries between July 1, 1978, and 
December 31, 1978, were analyzed. Patients were 
grouped according to whether or not they spoke En- 
glish, and they were subdivided and retrospectively ob- 
served as to the incidence of delivery without anesthe- 
sia, the incidence of epidural anesthesia, the incidence 
of nonsterile delivery, and the incidence of low Apgar 
scores. The differences between the groups were sub- 
jected to chi-square analysis by means of two-by-two 
tables. 

Of 1,836 parturients observed in the 6-month peri- 
od, 49.5% did not speak English and 50.5% spoke En- 
glish. The English-speaking and non-English-speaking 
patients were comparable with respect to age and par- 
ity. The results of the comparisons between the two 
groups are summarized in Table I. As can be seen, 
there was a statistically significant increased incidence 
of delivery without anesthesia and delivery out of 
asepsis among the non-English-speaking parturient 
patients. Additionally, the use of epidural anesthesia 
was significantly lower among the non—English-speak- 
ing parturients. This difference was not reflected in the 
Apgar scores of the newborn infants and, as a matter of 
fact, the 5-minute Apgar scores of the infants of the 
non—English-speaking parturient patients were better 
than those of the infants of English-speaking mothers, 
although this difference was not statistically significant. 

It can be seen that a language barrier may have an 
effect on the medical care of obstetric patients. Part of 
this is due to the difficulty in communicating with the 
patients and obtaining informed consent. Part also may 
be due to the cultural differences in the expectations of 
the patient. This difference may be explained further 
by the fact that many non-English-speaking parturient 
patients do not seek prenatal care for a variety of rea- 
sons. It should be noted that these differences in care 
do not seem to have a detrimental effect on the new- 
born infant. 

Possible methods for eliminating the differences in 
obstetric and anesthetic care include ensuring that 
translators are available 24 hours per day in mul- 
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lingual hospitals, offering language instructions for 
hospital personnel, providing prenatal instructional 
brochures for patients in a variety of languages, and 
encouraging non-English-speaking patients to seek 
prenatal care. Taking these measures should consid- 
erably upgrade the quality of the childbearing experi- 
ence for the non—English-speaking parturient patient 
and increase her likelihood of seeking future medical 
care. 


Antepartum fetal heart rate testing 


VI. Predictive reliability of "normal" tests in the 
prevention of antepartum death 
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Department of Obstetrics and Gynecology, University of 
Southern California School of Medicine, and Women's 
Hospital, Los Angeles County University of Southern 
California Medical Center, Los Angeles, California 


ANTEPARTUM FETAL HEART rate tesung (AFHRT) 
has become an integral part of fetal assessment in the 
management of high-risk pregnancy. The contraction 
stress test (CST) has been used as the primary test but 
most current practice utilizes the nonstress test (NST) 
with the CST reserved for those patents exhibiting a 
persistent nonreactive (NR) pattern." * The advantages 
of the NST as the primary approach in terms of 
simplicity, economy, time saved, reproducibility, and 
reliability have been demonstrated." * The false nega- 
tive rate (fetal death within 7 days of a "normal" 
AFHRT) for both the CST and the NST is less than 
1%. In an attempt to define the reliability of “normal” 
tests and possibly to reduce the incidence of false nega- 
tive tests, the following study was undertaken. 

All fetal deaths occurring within 7 days of a “normal” 
AHFRT, between May, 1975, and June, 1978, were 
reviewed in a restrospective fashion. The protocol of 
AFHRT by means of the NST has been previously de- 
scribed by Paul and Miller! and Keegan and Paul.” 
Briefly, two accelerations =15 bpm with a duration 
7] 5 seconds in a 20-minute period associated with fetal 
movement were required to qualify as a "reactive" pat- 
tern or a "normal" test, and no CST was performed. A 
persistent NR pattern led to the performance of a CST. 
A negative CST following a persistent NR NST (NR- 
NST-NEG-CST) was regarded as a "normal" test out- 
come and thus repeated in | week. 
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Table I. Comparison of death rates in patients with 
NR and reactive patterns 


Patients | Fetal | Death trimester 
last test | deaths rate 
Q* 


l. Reactive pattern 1,130 8/1,000 
6T 5/1,000 
2. NR pattern plus negative CST 230 6* 26/1,000 
4T 17/1,000 


*Uncorrected x? (p < 0.02). 
t Corrected x? (p < 0.05). 


In Table I, the death rates of patients with a reactive 
pattern are compared with those exhibiting a non- 
reactive pattern in conjunction with a negative CST. 
The reactive pattern was associated with a significantly 
lower death rate in both uncorrected and corrected 
circumstances. The corrected rates resulted from ex- 
clusion of infants with major congenital anomalies and 
events judged not predictable by AFHRT. The three 
exclusions in the reactive group were: (1) anencephaly, 
(2) abruptio placentae (8596), and (3) an umbilical cord 
injury. The latter occurred as a result of an amniocen- 
tesis with laceration of vessels leading to a 3 to 4 cm 
hematoma of the cord. The two exclusions in the NR- 
NST-NEG-CST group were: (1) hydrocephaly and (2) 
multiple anomalies including pulmonary hypoplasia. 

It has been demonstrated that a NR “abnormal” NST 
Is associated with a higher perinatal mortality than a 
reactive "normal" NST. It has also been shown that the 
highest perinatal mortality occurs with a NR-NST fol- 
lowed by a positive (“abnormal”) CST. 

Keegan and Paul? showed that the combined-pat- 
tern tests, NR-NST-NEG-CST (“normal”), resulted in 
a significantly higher incidence of cesarean section for 
fetal distress in labor than those exhibiting a "normal" 
reactive pattern (R-NST). 

This observation led us to examine the occurrence of 
fetal death in the presence of a presumed "normal" 
test. 

It would appear from our data that the NR-NST- 
NEG-CST pattern does not have the same predictive 
accuracy of fetal well-being for a 7-day interval as the 
R-NST pattern. Therefore, the NR-NST-NEG-CST 
should be viewed as "suspicious" or "equivocal" and be 
repeated within 24 to 48 hours. 


We would like to acknowledge our antepartum nurse spe- 
cialists, Paula Broussard, R.N., Marci Smith, R.N., and 
Dorothy McCart, R.N., for their assistance in obtaining the 
data used in this study. 
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Multiple congenital anomalies in a fetus 
exposed to 5-fluorouracil during the first 


JOHN D. STEPHENS, M.D.* 
MITCHELL S. GOLBUS, M.D. 
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RICHARD R. WILBER, M.D. 
CHARLES J. EPSTEIN, M.D.** 


Departments of Obstetrics, Gynecology and Reproductive 
Sciences, Pediatrics, and Pathology, University of California 
(San Francisco), San Francisco, California 


ALTHOUGH NEOPLASTIC disease during the repro- 
ductive age is uncommon, pregnancy needs to be con- 
sidered as a coincidental likelihood, particularly if 
drugs are indicated in the management of the malignant 
process. Many chemotherapeutic drugs are known to be 
teratogenic if administered in the first trimester of 
pregnancy, but there have been no previous reports of 
first-trimester exposure to 5-fluorouracil (5-FU) to 
provide a guideline for counseling in such cases. 5-FU 
is an antimetabolite which functions as a pyrimidine 
antagonist. We report herein such a case associated 
with multiple fetal malformations. 


Mrs. P., a 41-year-old Caucasian woman, gravida 2, para 0, 
abortions 1, presented at 14 fetal weeks of pregnancy to our 
prenatal diagnosis clinic because of advanced maternal age. 
During the previous several months, which included early 
pregnancy, she had undergone investigation of gastrointesti- 
nal bleeding. The studies included a series of bowel x-ray 
films, chest films, and a cholangiogram at 2 fetal weeks. At 8 
fetal weeks she underwent an exploratory laparotomy, at 
which time a malignancy of the large bowel was resected. 
There was extension into the bowel mesentery, and one posi- 
tive lymph node was detected. At 11 to 12 fetal weeks 5-FU 
therapy was begun with 600 mg doses intravenously five times 
weekly. This continued for 1 month, until pregnancy was de- 
tected by the observation of a suprapubic mass. Additionally, 
tetracycline was prescribed for less than 1 week for a urinary 
tract infection late in the first trimester. 

At the initial genetic counseling session the patient ex- 
pressed the wish to continue the pregnancy and to have an 
amniocentesis to detect any fetal chromosomal abnormality. A 
real-time sonogram obtained prior to the amniocentesis re- 
vealed a living single fetus whose size was compatible with 
menstrual dates. A diminished overall volume of amniotic 
fluid was noted. Amniocentesis was attempted but failed to 
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Fig. 1. Abortus with essentially normal external appearance 
other than of the upper extremities. 


yield a sample. A repeat attempt and further genetic counsel- 
ing were scheduled. At this second visit the implications of the 
recent surgical therapy and the cessation of chemotherapy 
relative to her health, together with a review of the potential 
teratogenicity of radiation, 5-FU, and tetracycline, were dis- 
cussed. The dose of diagnostic roentgenography, which was 
calculated as amounting to less than 5 rads of fetal exposure, 
was stated to be an unlikely cause of any significant harm to 
the fetus.' Tetracycline, in the dose and timing used, was also 
considered to be unlikely to cause a significant bone problem 
and had been administered too early for incorporation into 
deciduous teeth.” It was felt that 5-FU administration at 11 to 
12 fetal weeks might potentially affect both somatic and brain 
growth, but there had not been any previous reports of expo- 
sure at this stage of pregnancy to act as a guideline. Her im- 
mediate prognosis, the chemotherapy having been stopped in 
the presence of metastatic malignancy, as well as her long- 
term prognosis was also discussed. Following review of all 
these considerations the couple elected termination of the 
pregnancy. 

A therapeutic abortion was performed at 16 fetal weeks. At 
the time of introduction of prostaglandin Fo, into the amniotic 
sac only a few milliliters of thick material could be aspirated. 
This was not suitable for culture and karyotype. Abortion 
ensued with delivery of an intact sac and placenta. The sac 
contained a small amount of gelatinous fluid and a male fetus 
weighing 465 gm. The external appearance of the head, neck, 
body, and lower limbs was normal (Fig. 1). However, there 


Fig. 2. Roentgenogram of the fetus demonstrating bilateral 
radial aplasia, absent thumbs, and absent fingers. 


was bilateral radial aplasia and absent thumbs, and two fingers 
on the left hand and one finger on the right hand were absent 
(Fig. 2). No other skeletal abnormalities were noted. 

Internal examination revealed a single umbilical artery, a 
hypoplastic aorta, pulmonary hypoplasia, a hypoplastic. thy- 
mus, esophageal aplasia, aplasia of the first part of the duode- 
num, biliary hypoplasia, an absent appendix, an imperforate 
anus with a common bladder and rectum, renal dysplasia, and 
aplastic ureters. 

This fetus was affected by multiple congenital anom- 
alies and the first consideration was whether this repre- 
sented a known syndrome. Some features are part of the 
constellation of abnormalities seen in the VACTERL 
association.” However, the absence of vertebral, car- 
diac, and tracheal-esophageal abnormalities, the dif- 
ferent type of anal anomaly, and the presence of addi- 
tional malformations not found in the VACTERL syn- 
drome lead us to believe this fetus does not qualify for 
this diagnosis. 

The advanced maternal age raised the question of 
whether the multiple anomalies were secondary to a 
chromosomal heteroploidy. Because of the inability to 
culture amniotic fluid or fetal tissues after abortion, 
this is a distinct possibility. 

We then considered the effect that administration of 
5-FU may have had on developing fetal structures. 
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5-FU is known to cause hindfoot anomalies, cleft pal- 
ate, microphthalmus, and omphalocele in exposed fetal 
mice and intrauterine growth retardation and fetal 
death in similarly exposed rhesus monkeys.* ? It is 
noteworthy that all of the lesions in this case were apla- 
sias and hypoplasias due to failure of growth. Inhibi- 
tion of cell division and tissue growth is a known effect 
of antimetabolites such as 5-FU. However, major or- 
ganogenesis was completed when the 5-FU was initially 
instituted in this case, and the absence of thumbs and 
radii as well as the presence of a cloaca suggests that 
other disruptive factors were operative prior to 5-FU 
administration. 

The only other reported human intrauterine expo- 
sure to 5-FU was 500 mg daily for 15 doses over an 
l l-week period between 22 and 33 fetal weeks of de- 
velopment.* The neonate manifested no ill effects from 
this drug exposure. We feel that our case most likely 
involved a basic genetic or chromosomal abnormality 
but that 5-FU may have affected ongoing development 
of some structures. This would implicate 5-FU as a 
possible human teratogen when administered during 
the first trimester of pregnancy. 
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itary necrosis, and loss of trophic hormone function. 
Clinical manifestations classically include failure of lac- 
tation associated with varying degrees of compromise 
of adrenal, thyroid, and ovarian function. A case is 
presented in which the patient developed partial hy- 
popituitarism during the postpartum period. In the 
evaluation for suspected anterior pituitary necrosis the 
patient was found to have galactorrhea and hyperpro- 
lactinemia. Possible etiologies for the coexistence of 
hyperprolactinemia and hypopituitarism are discussed. 


E. L., a 30-year-old white woman, para 1-0-1, was referred 
in January, 1973, for suspected Sheehan's syndrome. 

After menarche at age 15 and unremarkable menstrual 
function, the patient conceived in 1971 and the pregnancy 
progressed without incident. After a 46-hour labor, with Spar- 
tein and Pitocin augmentation, the patient was delivered of a 
term infant with the aid of outlet forceps. There was no ex- 
cessive uterine bleeding; vital signs were normal throughout 
labor, delivery, and the puerperium, and the patient had a 
benign postpartum course. Zeste MT (esterified estrogens) 
and RhoGam were administered post partum. 

Eight weeks following delivery she began experiencing 
episodes of lightheadedness and weakness along with cold in- 
tolerance and dry skin. Pubic hair that had partially regrown 
after delivery began to thin and became more fine. The fre- 
quency of shaving leg and axillary hair decreased. She re- 
ported decreased libido, frictional dyspareunia, and amenor- 
rhea and there was no withdrawal bleeding after progesterone 
administration. There was an involuntary 25-pound weight 
loss. She denied galactorrhea and change in breast size. 

When seen at this institution in 1973, she appeared pale 
and chronically ill but in no acute distress. Examination re- 
vealed the following: blood pressure, 80/50 mm Hg without 
postural changes; pulse, 50 bpm; weight 48.7 kg; and height 
157 cm. Pertinent physical findings included dry skin, bilat- 
eral galactorrhea, and scant axillary and pubic hair. Pelvic 
examination was normal except for a clinical impression of a 
decreased estrogenic effect of the vaginal mucosa. Anteropos- 


terior and lateral skull x-ray films, standard tomography of 


the sella turcica (0.5 cm sections), and visual field examination 
were normal. Thyroid function studies demonstrated a serum 
thyroxine of 1.8 4g/100 ml (normal 3.0 to 7.0), a tri- 
iodothyronine resin uptake of 11.5% (normal 10.0 to 14.6), 
and a normal serum thyroid stimulating hormone level 
(TSH). The serum prolactin value was 60 ng/ml (normal 0 to 
20). 

There was no growth hormone reserve demonstrated with 
insulin tolerance testing (0.1 U/kg intravenously) despite ade- 
quate hypoglycemia (79 — 3 2 mg/100 ml). The serum cortisol 
level increased from a baseline of 0.8 to only 1.2 wg/100 ml at 
90 minutes. Metyrapone (750 mg orally every 4 hours for 6 
doses) produced no response; however, adrenocorticotropic 
hormone (ACTH) stimulation (40 U daily for 3 days) in- 
creased a 24-hour urine collection of 17-hydroxycorti- 
costeroids from “undetectable” to 14.4 mg/24 hours. 

Glucocorticoid replacement (dexamethasone 0.5 mg/day) 
increased energy and improved dry skin, and the patient 
noted regrowth of pubic hair. Additional studies included go- 
nadotropin response following LH-RH* (100 ug subcutane- 
ously), which yielded an increase of luteinizing hormone from 


*LH-RH: Luteinizing hormone-releasing hormone (AY 
24031), provided by Ayerst Laboratories. 
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11.5 to 96 mIU/ml and follicle-stimulating hormone from 
10.7 to 19.3 mIU/ml. Simultaneously measured estrogen 
levels remained at less than 20 pg/ml. 

Repeat insulin tolerance testing after 2 months of estrogen 
therapy failed to demonstrate any growth hormone reserve 
despite adequate hypoglycemia. Subsequently the patient was 
placed on a regimen of Premarin, 1.25 mg a day (cyclic fash- 
ion), with Provera, Synthroid, 0.2 mg/day, and Prednisone, 
7.5 mg/day. Thin-section polytomography of the sella turcica 
as well as pneumoencephalography was normal. Repeat insu- 
lin tolerance testing during estrogen and thyroid replacement 
again failed to demonstrate any growth hormone reserve. 
Specific gravity determination of a morning urine specimen 
was 1.027 with no glycosuria or proteinuria present. 

The patient has regained her weight loss, generally feels 
better, and has withdrawal bleeding. The serum prolactin 
level has remained in the range of 40 to 60 ng/ml over the last 
3 to 4 years. 


The diminished function of the thyroid, adrenals, 
and ovaries of this patient appears to be central in ori- 
gin. Low thyroid function studies coexistent with a 
normal TSH value support the diagnosis of mild sec- 
ondary hypothyroidism. The undetectable cortisol con- 
centrations and 24-hour urine collections for 17-hy- 
droxy-corticosteroids, along with the increased pro- 
duction of glucocorticoids following exogenous ACTH 
and the lack of stimulation with metyrapone or insu- 
lin-induced hypoglycemia, also suggest a central etiol- 
ogy for the diminished adrenal function. The failed 
growth hormone response with insulin tolerance test- 
ing additionally supports a malfunction of either the 
hypothalamus and/or pituitary. 

As hypopituitarism developed in the puerperium, pi- 
tuitary infarction must be considered. The loss of pitu- 
itary function following a pregnancy is most commonly 
associated with hemorrhagic hypotension during labor 
or the puerperium and has been referred to as Shee- 
han's syndrome. The hypotensive episode is thought to 
be the etiology of pituitary necrosis, and the destruc- 
tion of pituitary cells results in the loss of the trophic 
hormones necessary for stimulation of the ovaries, ad- 
renals, and thyroid. 

Although there is no history of any hypotensive 
episode in this patient there are findings of significant 
loss of pituitary function. Since the patient did receive 
Zeste MT it is not surprising that she did not lactate 
post partum. However, she did have galactorrhea and 
hyperprolactinemia when evaluated 9 months later. 
This finding is not consistent with total anterior pitu- 
itary necrosis and would be an unusual finding in a 
typical patient with Sheehan's syndrome. 

Sheehan! did note that even in the event of almost 
complete anterior pituitary necrosis a thin layer of cells 
just beneath the capsule and around the stalk might be 
spared. Because lactotrophs are generally located in 
the lateral aspects of the pituitary gland, it is possible 
that an episode of partial pituitary necrosis might spare 
some of the cells. Although this may account for the 
presence of normal prolactin levels in some patients 
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with Sheehan's syndrome, it does not explain the hy- 
perprolactinemia in this patient. In general, serum pro- 
lactin concentrations are usually low or normal in pa- 
tients with Sheehan's syndrome.?^? 

The hyperprolacunemia present in this patient sug- 
gests that the etiology of the hypopituitarism may dif- 
fer from classical pituitary infarction. Thrombosis of 
the stalk vessels (either independently or in conjunc- 
tion with partial infarction) could interrupt the pitu- 
itary stalk, creating a “disconnecting “ lesion. However, 
Sheehan! observed that when necrosis of the anterior 
lobe was limited there was no thrombosis or stasis of the 
stalk. Thus, it is unlikely that stalk infarction would 
occur without massive necrosis of the anterior lobe. 
The presence of hyperprolactinemia and the capacity 
to respond to LH-RH suggests that pituitary damage in 
this patient was not complete. Although there are ex- 
ceptions,? patients with Sheehan's disease usually do 
not respond to LH-RH stimulation.* ? 

Complete stalk destruction is usually associated with 
hyperprolactinemia, hypopituitarism, and diabetes in- 
sipidus, unless the damaged area does not include the 
median eminence.’ Preservation of the integrity of the 
neuronal connections between the supraoptic and 
paraventricular nuclei and the median eminence may 
prevent temporary diabetes insipidus from becoming 
permanent." Usually these disconnecting lesions are 
transections from trauma, and these patients usually 
have diabetes insipidus.‘ Thus, selective infarction of 
the pituitary stalk below the median eminence could 
explain the clinical findings in this patient; however, it 
would be very rare and documentation would be most 
difficult. 

Whenever there is menstrual dysfunction, particu- 
larly amenorrhea, with hyperprolactinemia it is impor- 
tant that a prolactin-producing pituitary tumor is con- 
sidered. Although prolactin-secreting microtumors are 
usually associated with amenorrhea, it is uncommon 
for hypopituitarism to coexist.^ The modestly elevated 
serum prolactin and the normal sellar polytomography 
make this diagnosis unlikely.* 

Hypothalamic etiologies of loss of pituitary function 
can be the result of disease processes involving the hy- 
pothalamus (impairment of synthesis of new hormones 
or interference with the transport ability of these hor- 
mones). Destructive processes may result from supra- 
sellar tumors (craniopharyngioma, gliomas, metastatic 
tumors, etc.), granulomas (sarcoidosis, histiocytosis), 
infection, trauma, etc. Not only may there be signs or 
symptoms of hypopituitarism but also there may be 
diabetes insipidus. Because of the proximity of the hy- 
pothalamus to the optic chiasma patients with hypotha- 
lamic lesions may have reduced visual fields. A hypo- 
thalamic lesion of significant size would thus be un- 
usual in the case presented since there were no visual 
held defects, no evidence of diabetes insipidus, or any 
pneumoencephalographic abnormality. 

The precise etiology of this patient's hypopituitarism 
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and hyperprolactinemia remains obscure and must be 
considered idiopathic and probably of hypothalamic 
origin. It is possible that there is a small hypothalamic 
lesion that cannot be detected at this time but may man- 
ifest itself in the future. 
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ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0,C.s are indicated for the prevention of pregnancy. DOSE- 
RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. Studies have shown a 
positive association between the dose of estrogens in 0.C.s and the risk of 
thromboembolism. For this reason, it is prudent and in keeping with good 
principles of therapeutics to minimize exposure to estrogen. The 0.C. prod- 
uct prescribed for any given patient should be that product which contains the 
least amount of estrogen that is compatible with an acceptable pregnancy rate 
and patient ms pa It is recommended that new acceptors of 0.C.s 
should be started on preparations containing 0.05 mg or less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. Thrombophlebitis or thromboembolic disorders. 3. A past history of 
deep vein thrombophlebitis or thromboembolic disorders. 4. Undiagnosed 
abnormal genital bleeding. 5. 0.C.s should not be used by women who have or 
have had any of the following conditions: a. Cerebral vascular or coronary ar- 
tery disease. b. Known or suspected carcinoma of the breast. c. Known or 
suspected oe dependent neoplasia. d. Benign or malignant liver tumor 
which developed during the use of oral contraceptives or other estrogen con- 
taining products. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious condi- 
tions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
openen. Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
m smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke eg is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
pots must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these we groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women py r from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate — from circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 — 140/100, we The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
bie, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the rep: method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C. 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 


TABLE 1. The annual number of deaths associated with contro! of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 














women are: 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 95.5 6.1 7.4 13.9 20.8 22.6 
Abortion only 1.2 1.6 1.8 Lt 1.9 1.2 
Pill only —nonsmokers 1.3 1.4 1.4 ee — CER T. 
Pill only —smokers 1.5 1.6 16 3108 134 58.9 
IUDs only 0.9 1.0 1.2 t4 20. 1. 
Traditional 
contraception only 1.1 16 2.0 36 50 42 
Traditional contra- 
ception and abortion 02. 502. 043 u3..03'-02 


The risk of thromboembolic and thrombotic disease associated with 0.C.s 
increases with age after approximately age 30 and, for myocardial infarction, 
is further increased by hypertension, pan idemias, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smo ing. Based on 


the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 
TABLE 2. Smoking habits and other predisposing conditions —risk as- 
sociated with use of 0.C.s 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.B B.A 


MES sacl tes ana, Bette oa SR RC. AARON CER 
A—Use associated with very high risk. C — Use associated with moderate risk. 
B — Use associated with high risk. D — Use associated with low risk. 


The physician and the paani should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Data also suggest that the pres- 
ence of varicose veins substantially increases the risk of superficial venous 
thrombosis of the leg, the risk depending on the severity of the varicosi- 
ties. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of MEE, nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., dj ped bleeding at the time O.C.s were 
first given, cas stic ovaries) nearly all occurred in women who had used a 
sequential O.C. These products are no longer marketed. No statistical associ- 
ation has been reported a coe an increased risk of endometrial cancer in 
users of conventional combination or pro estogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a — risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of me within the first 6 months of pill use was 
Suggested to be predictive o AR ber after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule out Hee alate omen with 
a strong family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and coreg m of a liver tumor. There have been reports pmi benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study reported that use of 0.C.s 
with high hormonal potency and age over 30 years may further increase a woman's 
risk of hepatocellular adenoma. studies relate risk witn duration of use, the 
risk — much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an ‘‘acute 
abdomen'"'. The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult, Some cases presented because of right upper 
quadrant masses, while most had signs and y eda ia of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational — early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of ^ 
ing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may oe abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-fold increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
during -— pregaaiey occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an ee to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that ee and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping O.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If my is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue O.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no proces information is available on which to base this recom- 
mendation. The administration of progestogen-only or progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test of 
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regnancy. 6. Gall Bladder Disease: Studies report an | ees risk of ga 
ladder disease in users of 0.C.s or M In one study, an increase 
risk appeared after 2 years of use and doubled after 4 or 5 years of use 
another study an increased risk was apparent between 6 and 12 ( 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in dfucose tc 
erance has been observed in a significant percentage of patients on 0.C.: 
For this reason, prediabetic and diabetic patients should be carefully ol 
served while receiving O.C.s. An increase in triglycerides and total pho 
pholipids has been observed in patients receiving O.C.s. The clinical signi 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase i 
blood pressure has been reported with O.C. use. In some women. hyperte: 
Sion may occur within a few months of beginning O.C. use. In the first year c 
use, the prevalence of women with hypertension is low in users and may b 
no higher than that of a comparable group of nonusers. The prevalence i 
users increases, however, with longer exposure, and in the fifth year of use Í 
two and a half to three times the reported prevalence in the first year. Age i 
also KM correlated with the development of hypertension in O.C. user: 
Women with a history of elevated blood pressure ypertension), preexistin 
renal disease, a history of toxemia or elevated blood pressure coms prey 
nancy, a familial tendency to hypertension or its consequences, or a histor 
of excessive weight gain or fluid retention during the menstrual cycle may b 
more likely to develop elevation of blood pressure when given 0.C.s ant 
therefore, should be monitored closely. Even though elevated blood pressur 
may remain within the "normal" range, the clinical implications of elevation: 
Should not be ignored and close surveillance is indicated. particularly fo 
women with other risk factors for cardiovascular disease or stroke. Higl 
blood pressure may or may not persist after discontinuation of the O.C. € 
Headache: The onset or exacerbation of migraine or development of headachi 
of a new pattern which is recurrent, persistent, or severe, requires discor 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities 
Breakthrough bleeding, spotting, and missed menses are frequent reason: 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases o 
irregular bleeding from the vagina, nonfunctional causes should be borne ir 
mind. In undiagnosed persistent or recurrent abnormal bleeding from tht 
vagina, adequate diagnostic measures are indicated to rule out pregnancy o: 
malignancy. If patho 9 has been excluded, time or a change to anothe 
formulation may solve the problem. Changing to an O.C. with a higher estro 
gen content, while potentially useful in minimizing menstrual irregularity 
Should be done only if necessary since this may increase the risk of throm 
boembolic disease. Women with a past history of oligomenorrhea or secon 
dary amenorrhea or young women without regular cycles may have a tend 
ency to remain anovulatory or to become amenorrheic after discontinuatior 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly der ren: may also occur in women without previous 
irregularities. A "or incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients wit postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im: 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the 0.C. and non-0.C. goo 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine Ty! may occur in — 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the ZT e are more effective in cti intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The -retreatment and periodic 
re examinations should include special reference to blood pressure, 
reasts, abdomen and pelvic organs, including Payanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed: 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine pius asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution ín such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. SPa Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of 0.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased pel eigo Lern platelet 
aggregability. c. Increased d binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s ies be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, tetracycline, neomycin, pen- 
icillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, par 
toin, primidone, analgesics, tranquilizers, and antimigraine preparations. O.C.'s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
ee Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The MNA adverse reactions have reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during tr ent, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, ea m corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervical secretion, 
— diminution in lactation when given immediately postpartum, cho- 
estatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, es 
in libido, chorea, changes in appetite, cystitis-like syndrome, headache, ner- 
vousness, dizziness, hirsutism, loss of hair, e ma multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal "—— 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
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In vitro studies? show that 
within 15 seconds of contact, VAGISEC 
Douche permeates the trichomonad's 


outer membrane and weakens its cell 
wall, causing it to swell and die. 


E d 
"m. 15 seconds 
VAGISEC PLUS Suppositories 


regimen for the treatment of 
trichomoniasis... 
or mixed vaginal infections 


VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
dissolves mucinous material; and prevents buildup of 
microorganisms. Relief from itching, burning, leukorrhea 
and malodor is almost immediate. 

VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
coliform organisms,? and is particularly useful in mixed 
infections. 

The combination douche/suppositories regimen 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to SEM photo* shows trichomonad 


the treatment program is essential for therapeutic success. before treatment with VAGISEC 
Liquid Douche (orig. mag. 2KX) 


VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 

Contraindications: Douching is not recommended during pregnancy. VAGISEC Liq 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not be 
used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- Í 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethiny! estradiol, and rates on the order of three 
pregnancies per 160 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table |: Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20, 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7, 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen 
: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see WARN- 
INGS, No. 5). 8. Benign or malignant liver tumor which developed during the use of oral contraceptives or other estrogen- 
containing products. 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
increases with age and with he 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and throm- 
botic disease associated with the use of oral contraceptives is well established. Four principal studies in Great Britain and 
three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. CEREBROVASCULAR DIS- 
ORDERS: in a collaborative American study of cerebrovascular disorders in women with and without predisposing causes, 
it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers and the risk of 
thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing myo- 
cardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial infarction (fatal 
and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women users in the 
30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it has been 
estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing condition to 
myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not smoke. Oral 
contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to users who do 
not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, the amount of 
Smoking is also an important factor. In determining the importance of these relative risks, however, the baseline rates for 
various age groups must be given serious consideration. The importance of other predisposing conditions mentioned 
above in determining relative and absolute risks has not as yet been quantified; it is quite likely that the same synergistic 
action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several national adverse 
reaction reporting systems, British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of 
estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. Their 
analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This finding has been 
confirmed in the United States. Careful epidemiological studies to determine the degree of thromboembolic risk associated 
with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic disease have been reported 
in women using these products, and they should not be presumed to be free of excess risk. The risk of thromboembolic 
and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with age. Oral contraceptives are, 
however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A 
large prospective study carried out in the United Kingdom estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of oral contraceptives according to age, smoking habits, and 
duration of use. The-overall excess death rate annually from circulatory diseases for oral contraceptive users was esti- 
mated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 35-44—33/ 100,000; ages 45-49— 140/ 100,000), the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. It was not possible, however, 
to examine the interrelationships of age, smoking, and duration of use, nor to compare the effects of continuous versus 
intermittent use. Although the study showed a 10-fold increase in death due to circulatory diseases in users for five or 
more years, all of these deaths occurred in women 35 or older. Until larger numbers of women under 35 with continuous 
use for five or more years are available, it is not possible to assess the magnitude of the relative risk for this younger age 
group. Another study published at the same time confirms a previously reported increase of mortality in pill users from 
cardiovascular disease. The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each method include the combined 
risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of oral contraceptives) plus the 
risk attributable to pregnancy or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are shown in Figure 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that assocjated with childbirth, with the exception of oral 
contraceptives in women over 40 who smoke. (The rates given for pill only /smokers for each age group are for smokers as 
à Class. For "heavy" smokers [more than 15 cigarettes a day], the rates given would be about double; for "light" smokers 
[less than 15 cigarettes a day], about 50 percent.) The mortality associated with oral contraceptive use in nonsmokers 
over 40 is higher than with any other method of contraception in that age group. The lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. The risk of thromboembolic and thrombotic disease associated 
with oral contraceptives increases with age after approximately age 30 and, for myocardial infarction, is further increased 
by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia and especially by cigarette 
Smoking. The risk of myocardial infarction in oral contraceptive users is substantially increased in women age 40 and 
over, especially those with other risk factors. Based on the data currently available, the following chart gives a gross 
estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


Age Below 30 30-39 40+ 


Heavy smokers ................. TERR C B A X A—Use associated with very high risk. 
err | D C B X B-Use associated with high risk. 
Nonsmokers (no predisposing conditions) .. ... D CD C  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . C CB BA 0D-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic dis- 
orders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal throm- 
bosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weéks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or com- 
plete loss of vision; onset of proptosis or diplopia; papilledema, or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or syn- 
thetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular-bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 


' are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 


conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral contra- 
ceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women taking oral 
contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleed- 
ing, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family history of 


breast cancer or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
narticular care if thev elect ta use oral cantracentiuec incteard af nther metharic nf rantrarentinn Ro aca i 
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No method 55 82 7.1 14.0 19.3 219 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 1.3 14 1.4 2.2 45  .31 
Pill only-smokers 15 1.6 16 10.8 134 58.9 
IUDs only 1.1 12 12 14 16 14 
Traditional contraception only 1.1 14 1.9 3T 47 40 
Traditional contraception and abortion 0.3 04 04 08 14 0.8 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations and use of oral contraceptives with high hormonal potency and age over 30 years may further 
increase the woman's risk of hepatocellular adenoma. Although benign, hepatic adenomas may rupture and may cause 
death through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives. Two studies relate risk with duration of use of the contraceptive, the risk being much greater after four or 
more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting 
abdominal pain and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in 
women taking oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. 
USE IN OR IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFF- 
SPRING. The use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed in utero to diethyistilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare. This risk has been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the 
present time that oral contraceptives further enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use oral contraceptives instead of other methods of contraception. 
Furthermore, a high percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although 
similar data are not available with the use of other estrogens, it cannot be presumed that they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been reported with the 
use of sex hormones, including oral contraceptives, in pregnancy. One case control Study has estimated a 4.7-fold increase 
in risk of limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and 
involved only a few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is 
somewhat less than one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are increased among abortuses from women who 
become pregnant soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after Stopping 
oral contraceptives is unknown. It is recommended that for any patient who has missed two consecutive periods, preg- 
nancy should be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy shculd be considered at the time of the first missed period (or after 45 days fróm the 
last menstrua! period if the progestogen-only oral contraceptives are used), and further use of oral contraceptives should 
be withheld until pregnancy has been ruled out. If pregnancy is confirmed, the patient should be apprised of the potential 
risks to the fetus and the advisability of continuation of the pregnancy should be discussed in the light of these risks. It is 
also recommended that women who discontinue oral contraceptives with the intent of becoming pregnant use an alternate 
form of contraception for a period of time before attempting to conceive. Many clinicians recommend three months 
although no precise information is available on which to base this recommendation. The administration of progestogen- 
only or progestogen-estrogen combinations to induce withdrawal bleeding should not be used as a test of pregnancy. 6. 
GALLBLADDER DISEASE. Studies report an increased risk of surgically confirmed gallbladder disease in users of oral 
contraceptives and estrogens. In one study, an increased risk appeared after two years of use and doubled after four or 
five years of use. In one of the other studies, an increased risk was apparent between six and twelve months of use. 7. 
CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. An increase in triglycerides and total phospholipids has been observed in 
patients receiving oral contraceptives. The clinical significance of this finding remains to be defined. 8. ELEVATED BLOOD 
PRESSURE. An increase in blood pressure has been reported in patients receiving oral contraceptives. In some women 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of 
women with hypertension is low in users and may be no higher than that of a comparable group of nonusers. The 
prevalence in users increases, however, with longer exposure, and in the fifth year of use is two and a half to three times 
the reported prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral 
contraceptive users. Women who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contra- 
ceptives usually returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine er 
development of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral 
contraceptives and evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding. spotting, and amen- 
orrhea are frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 


irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent ` 


abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or a change to another formulation may solve the problem. Changing to an oral 
contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary since this may increase the risk of thromboembolic disease. Women with a past history of oligomen- 
orrhea or secondary amenorrhea or young women without regular cycles may have a tendency to remain anovulatory or 
to become amenorrheic after discontinuation of oral contraceptives. Women with these preexisting problems should be 
advised of this possibility and encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, 
may also occur in women without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine preg- 
nancy may occur in contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may 
interfere with lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The 
effects, if any, on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken 
prior to the initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory 
tests. As a general rule, oral contraceptives should not be prescribed for longer than one year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyo- 
mata may increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. Patients becoming significantly depressed while taking oral con- 
traceptives should stop the medication and use an alternate method of contraception in an attempt to determine whether 
the symptom is drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed 
with caution. and only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, 
Such as convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history 
of jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If 
jaundice develops in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be 
poorly metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyri- 
doxine deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate deficiency and the incidence 
of folate deficiency increases with increasing gestation, it is possible that if a woman becomes pregnant shortly after 
stopping oral contraceptives, she may have a greater chance of developing folate deficiency and complications attributed 
to this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when relevant specimens are sub- 
mitted. 10. Certain endocrine and liver function tests and blood components may be affected by estrogen-containing oral 
contraceptives: a. Increased sulfobromophthalein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid-5inding globulin 
(TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanediol excretion. e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See 
Patient Package Insert). DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, 
phenytoin sodium, ampicillin, and tetracycline. CARCINOGENESIS. PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS 
and WARNINGS. ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral 
thrombosis. Cerebral hemorrhage. Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evi- 
dence of an association between the following conditions and the use of oral contraceptives, although additional confir- 
matory studies are needed: Mesenteric thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The 
following acverse reactions have been reported in patients receiving oral contraceptives and are believed to be drug- 
related: Nausea, usually the most common adverse reaction. Vomiting, occurs in approximately 10% or less of patients 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. Gastrointes- 
tinal symptoms (such as abdominal cramps and bloating). Breakthrough bleeding. Spotting. Change in menstrua! flok 
Dysmenorrhea. Amenorrhea during and after treatment. Temporary infertility after discontinuance of treatment. Edema. 
Chloasma or melasma which may persist. Breast changes: tenderness, enlargement, and secretion. Change in weight 
(increase or decrease). Change in cervical erosion and cervical secretion. Possible diminution in lactation when given 
immediately postpartum. Cholestatic jaundice. Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental 
depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. Change in corneal curvature (steepening). Intoler- 
ance to contact lenses. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. 
Changes in appetite. Cystitis-like syndrome. Headache. Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema 
multiforme. Erythema nodosum. Hemorrhagic eruption. Vaginitis. Porphyria. Impaired renal function. ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of ora! contraceptives by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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If she 
could cope, 
she wouldnt 
have called. 











The severity of vaso- 


Vas otor motor symptoms 
Sy mptoms is notoriously variable. 


So is the individual patient's reaction to them. 
What is viewed as a passing annoyance by one 
may be incapacitating to another. 

When should estrogen replacement therapy 

be initiated? 

First, moderate to severe flushes and sweats are 
a good indicator. But in addition, consider the 


problem that brought her to you in the first place: 


her ability to cope with these vasomotor 
symptoms —or, more accurately, the lack of her 








ability to cope. Finally, determine the absence 
of contraindications to estrogen therapy. 


For these women the high rate of effectiveness 
of PREMARIN (Conjugated Estrogens Tablets, 
U.S.P.) against vasomotor symptomatology 
remains unchallenged. 


In most cases the patient who should be helped 
can be helped — with careful attention to dosage, 
regimen, and follow-up —until the period of 
physiologic adjustment to low endogenous 
estrogen levels is complete. 


PREMARIN. 

The proven therapy many women need. 
Vasomotor symptoms 
beyond counseling... 
well within the reach of 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 


0.3 mg/0.625 mg/1.25 mg/2.5 mg 


Please see next page for brief summary of prescribing information. 
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BRIEF SUMMARY 

(FOR FULL PRESCRIBING INFORMATION 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case contro! studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment' and on estrogen dose)? In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogensare 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare 55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis;?-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'5 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17«-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens. '? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
EAM Y AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 

ARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility.'* There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'’ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-3? Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.? '.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.??.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascularor coronary 
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artery disease. Large doses (5 mg conjugated estrogens per day), comparable t#those used 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism and thrombophlebitis. When doses of this size 
P used, any of the thromboembolic and thrombotic adverse effects should be considered a 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been 
reported in women taking estrogen-containing oral contraceptives. Increased blood 
pressure may occur with use of estrogens in the menopause?” and blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breast 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be 
taken prior to the initiation of any estrogen therapy with special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression.??* Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologis! should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia. or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet dig ta 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and in 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (of 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme: erythema 
nodosum, hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance: aggravation of 
porphyria. edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0 3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin. 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4 Given chronically: inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U. S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each red tablet 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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Nutrition and Metabolism 
of the Fetus and Infant 


edited by 

H.K.A. VISSER 

Erasmus University, Academic Hospital / 
Sophia Children’s Hospital, Rotterdam, 
The Netherlands 


Nutricia Symposia, 5 


1979, xvi, 416 pp. 
Cloth Dfi. 110.00 / US $ 56.40 


ISBN 90-247-2202-0 


The proceedings of the 5th Nutricia Sym- 
posium held in Rotterdam, October 1978, 
include 22 papers by well known authori- 
ties in the field as well as reports of the dis- 
cussions which took place. The first two 
sections are dedicated to the nutrition and 
metabolism of the fetus and infant. The 


sections dealing with pre-term infant nutri- 


tion and human milk cover the aspects of 
body composition, trace element absorp- 
tion, protein requirements, as well as the 
composition of human milk, the immune 
factors in human milk, the effects of pas- 
teurization on these factors, and the psy- 
cho-social implications of breast feeding. 
T helast section focuses on parenteral nutri- 
tion of the newborn and infant, with em- 
phasis on the amino acid and trace ele- 
ment requirements, 


Human Parturition 


New Concepts and Developments 


edited by 
M.J.N.C. KEIRSE 
Leiden University, The Netherlands 


A.B.M. ANDERSON 
University of Oxford, UK 


J. BENNEBROEK GRAVENHORST 
Leiden University, The Netherlands 


Boerhaave Series for Postgraduate Medical 
Education, 15(Leiden University Press) 


19789, x, 266 pp. 
Cloth Dfl. 85.00 / US $ 44.75 
ISBN 90-6021-455-5 


Although the mechanisms controlling the 
onset of labour are not completely under- 
stood, knowledge of this complex regulato- 
ry process has increased considerably over 
the past few years. This book surveys exis- 
ting knowledgein this field, dealing briefly 
with some of the most appropriate data but 
concentrating mainly on both physiological 
and clinical aspects of the control mecha- 
nisms of human parturition, It will interest 
obstetricians, neonatologists, endocrinolo- 
gists and physiologists alike and may pro- 


‘vide a stimulus for greater exchange be- 


tween these disciplines. 


Homologous Artificial 
Insemination 


edited by 

J.C. EMPERAIRE and A. AUDEBERT 
Aquitaine Research Institute for the Study 
of Human Reproduction, Bordeaux, France 


E.S.E. HAFEZ 
Wayne State University, Detroit, USA 


Clinics in Andrology, 1 


1980, x, 234 pp., 77 illus. 
Cloth Dfl. 90.00 / US $ 47.35 
ISBN 90-247-2269-1 


The first part of this book deals with the 
evaluation of fertility of the male as well 

as the female, with emphasis on the predic- 
tion and detection of the time of ovulation 
in the woman. Part two covers several meth- 
ods of purification of semen by filtration, 
attempts to separate X-and Y -spermatozoa 
for sex preselection, the use of the split ejac- 
ulate, isolation of motile spermatozoa in oli- 
gospermic males prior to AIH, the applica- 
tion of semen from retrograde ejaculation, 
and the use of semen banks for cryopreser- 
vation of semen. The last part deals with var- 
ious insemination techniques as well as with 
psychological and sexual problems of AIH, 
AIH for sexual inadequacy, and legal and 
ethical aspects of artificial insemination. 
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Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors.” Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. 

Articles dealing with human experimentation cannot be ac- 
cepted unless the experiment was approved by the author's 
local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
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ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
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Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 
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complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
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Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 242 months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JOURNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journau will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JoURNAL. They 
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REALIZED 


WITH LO/OVRAL* 


Only Lo/Ovral contains norgestrel (0.3 mg), the exclusive 
Wyeth progestogen, with just 30 mcg ethiny! estradiol. This 
combination offers unsurpassed efficacy, excellent cycle control 
with a very low incidence of breakthrough bleeding, and 
maintenance of comfort for most patients. Lo/Ovral has 
accordingly won high acceptance among a growing number 

of women of widely varying ages and body types. 


EXTREMELY LOW INCIDENCE OF COMMON SIDE EFFECTS" 
(Y% TOTAL CYCLES) 


Total cycles: 22,489 


















2.9% BREAKTHROUGH BLEEDING 


" PROFILE OF SELECTED SIDE EFFECTS* idi: 





* Serious as well as minor adverse 
reactions have been reported 
following the use of all oral 
contraceptives. 





See full prescribing information. 


How norgestrel contributes to LO/OVRAL performance 


e Enhances © Provides backup € Maintains e Adds no e Androgenic 
inhibition of contraceptive endometrial "hidden side effects 
ovulation action through integrity in most estrogen’ to rarely noted 

antiestrogenic patients during disturb 
effect on cervical — Lo/Ovral hormonal 
mucus administration balance 


Each tablet contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 


Worth considering for your next 
See important information on following page. oral contraceptive patients 


IN BRIEF: 

Indications and Usage—LO/OVRAL * is indicated for the prevention 
of pregnancy in women who elect to use oral contraceptives (OC's) 
as a method of contraception. 
Contraindications—OC's should not be used in women with 

any of the following conditions: 1. Thrombophlebitis or 
thromboembolic disorders. 2. A past history of deep-vein 
thrombophlebitis or thromboembolic disorders. 

3. Cerebral-vastular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. — 

5. Known or suspected estrogen-dependent neoplasia. 

6. Undiagnosed abnormal genital bleeding. 7. Known 

or suspected pregnancy (see Warning No. 5). 

Warnings 


Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. This 
risk increases with age and with heavy smoking (15 or more 
cigarettes per day) and is quite marked in women over 35 
years of age. Women who use oral contraceptives should be 
Strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners pane oral 
contraceptives should be familiar with the following information 
relating to these risks. 


















1. Thromboembolic Disorders and Other Vascular Problems —An 
increased risk of thromboembolic and thrombotic disease associated 
with use of OC's is well established. Three principal studies in Great 
Britain and 3 in the U.S. have demonstrated increased risk of fatal 
and nonfatal venous thromboembolism and stroke, both 
hemorrhagic and thrombotic. These studies estimate that users of 
OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 

CEREBROVASCULAR DISORDERS— In a collaborative American 
study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than nonusers and the risk of 


thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 


MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
ig suspected association. These studies, conducted in the 
K, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking. 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
pre-eclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk - to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however. 
baseline rates for various age groups must be given serious 
consideration. Importance of other predisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action 
exists, but perhaps to a lesser extent. 
RISK OF DOSE— In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded 
that risk of thromboembolism, including coronary thrombosis, is 
directly related to dose of estrogen in OC's. Preparations containing 
100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis 
did suggest, however, that quantity of estrogen may not be the sole 
factor involved. This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year trom 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34— 5/100.000; ages 
35-44— 33/100,000; ages 45-49—140/100,000), risk being 
concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use. nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. Available data 
from a variety of sources have been analyzed to estimate risk of 
death associated with various methods of contraception. Estimates 
of risk of death for each method include combined risk of 
contraceptive method (e.g., thromboembolic and thrombotic disease 
in the case of OC's) plus risk attributable to pregnancy or abortion in 
event of method failure. This latter risk varies with effectiveness of 
method. The study concluded that mortality associated with all 
methods of birth control is low and below that associated with 
childbirth, with the exception of OC's in women over 40 who smoke. 
Lowest mortality is associated with condom or diaphragm backed 
up by early abortion. Risk of thromboembolic and thrombotic 
disease associated with OC's increases with age after about 30 and. 
for MI, is further increased by hypertension, hypercholesterolemia, 
obesity, diabetes, or history of pre-eclamptic toxemia, and especially 
cigarette mon" Physician and patient should be alert to earliest 
manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and 
mesenteric thrombosis). Should any of these occur or be suspected. 
the drug should be discontinued wine A 4- to 6-fold 
increased risk of postsurgery thromboembolic complications has 
been reported in OC users. 
If feasible, OC's should be discontinued at least 4 weeks before 
surgery of a type associated with increased risk of thromboembo- 
lism or prolonged immobilization. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions 
Such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained. sudden or gradual. 
partial or complete loss of vision: onset of proptosis or diplopia: 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma— Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina. and liver. 
Certain synthetic progestogens, none currently contained in OC's, 
have been noted to increase incidence of mammary nodules, benign 


and malignant, in dogs. In humans, 3 case-control studies have 
reported an increased risk of endometrial carcinoma associated with 
prolonged use of exogenous estrogen in postmenopausal women. 
One publication reported on the first 21 cases submitted by 
physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on OC's. Of cases found in 
women without predisposing risk factors (e.g.. irregular bleeding 
at the time OC's were first given, polycystic ovaries), nearly all 
occurred in women who had used a sequential OC. These are 
no longer marketed. No evidence has been reported suggesting 
increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OC's. Several studies have found 
no increase in breast cancer in women taking OC's or estrogens. 
One study, however, while also noting no overall increased risk of 
breast cancer in women on OC's, found an excess risk in subgroups 
of OC users with documented benign breast disease. Reduce 
occurrence of benign breast tumors in users of OC's has been well 
documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with 
OC's. Close clinical surveillance of all women on OC's is, 
nevertheless, essential. In all cases of undiagnosed persistent or re- 
current abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or with breast nodules, fibrocystic disease, 
or abnormal mammograms should be monitored with particular care 
if they elect to use OC's. 
4. Hepatic Tumors—Benign hepatic adenomas have been found 
to be associated with use of OC's. One study showed that OC's 
with high hormonal im were associated with higher risk 
than lower potency OC's. Although benign, hepatic adenomas 
may rupture and may cause death through intra-abdominal 
hemorrhage. This has been reported in short-term as well as 
long-term users. Two studies relate risk with duration of use of 
OC's, the risk being much greater after 4 or more years use. 
While hepatic adenoma is rare, it should be considered in 
women presenting abdominal pain and tenderness, abdominal 
mass or shock. A few cases of hepatocellular carcinoma have 
been reported in women on OC's. Relationship of these drugs 
to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects 
in Offspring, and Malignancy in Female Offspring— Use of 
female sex hormones— both estrogenic and progestational 
agents— during early pregnancy may seriously damage the 
offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer 
ordinarily extremely rare. This risk has been estimated to be of 
the order of 1 in 1,000 exposures or less. Although there is no 
evidence now that OC's further enhance risk of developing this 
type of malignancy, such patients should be monitored with 
particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such — women have been found to have epithelial 
changes of the vagina and cervix. Although these changes are 
histo 0ocey benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Male children so exposed may 
develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be 
presumed they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb 
defects, has been ys with use of sex hormones, including 
OC's, in pregnancy. One case-contro! study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones pe hormonal withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). 
Some exposures involved only a few days. Data suggest that 
risk of limb-reduction defects in exposed fetuses is somewhat 
less than 1 in 1,000 live births. In the past. female sex 
hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications. 
and there is no evidence from well-controlled studies that 
progestogens are effective. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any 
patient who has missed 2 consecutive periods, pregnancy 
should be ruled out before continuing OC's. If the patient has 
not adhered to the prescribed schedule, the possibility of 
pregnancy should be considered at time of first missed period. 
and further use of OC's should be withheld until pregnancy has 
been ruled out. If degli Be confirmed, the patient should be 
apprised of the potential risks to the fetus. and advisability of 
continuation of the pregnancy should be discussed. It is also 
recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians 
recommend 3 months, although no precise information is 
available on which to base this. The administration of 
Ve ra. 7 combinations to induce withdrawal 

leeding should not be used as a test of pregnancy. 
6. Gallbladder Disease— Studies report increased risk 
of surgically confirmed gallbladder disease in users of OC's 
and estrogens. In one study, increased risk appeared after 
2 years use and doubled after 4 or 5 years use. In one of the 
other studies, increased risk was apparent between 6 and 
12 months use. 
7. Carbohydrate and Lipid Metabolic Effects— Decrease in 
glucose tolerance has been observed in a significant percentage 
of patients on OC's. For this reason, prediabetic and diabetic 
patients should be carefully observed while on OC's. Increase in 
triglycerides and total phospholipids has been observed in 
yes on OC's; clinical significance of this finding remains to 

e defined. 
8. Elevated Blood Pressure— Increase in blood pressure has 
been reported in patients on OC's. In some women, 
hypertension may occur within a few months of beginning OC's. 
In the 1st year of use, prevalence of women with hypertension is 
low in users and a n no higher than that of a comparable 
group of nonusers. Prevalence in users increases, however, with 
longer exposure, and in the 5th year of use is 2¥2 to 3 times the 
reported prevalence in the 1st pue Age is also strongly 
correlated with development of hypertension in OC users. 
Women who previously have had hypertension during pregnancy 
may be more likely to develop elevation of blood pressure on 
OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 
9. Headache— Onset or exacerbation of migraine or - 
development of headache of a new pattern which is recurrent, 
persistent, or severe, requires discontinuation of OC's and 
evaluation of the cause. ; 
10. Bleeding Irregularities— Breakthrough bleeding, spotting. 


US 
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and amenorrhea are frequent reasons for patients discontinuing 
OC's. In breakthrough bleeding, as in all cases of irregular 
vaginal bleeding, nonfunctional causes should be borne in mind. 
In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule 
out pregnancy or malignancy. If pathology has been excluded, 
time or change to another OC may solve the problem. Changing 
to an OC with a higher estrogen content, while potentially useful 
In minimizing menstrual irregularity, should be done only if 
necessary, since this may increase risk of thromboembolic 
disease. Women with past history of oligomenorrhea or 
Secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation. 
possibly prolonged, may also occur in women without previous 
irregularities. 
11. Ectopic Pregnancy—Ectopic as well as intrauterine 
pregnancy may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may 
interfere with lactation and decrease quantity and quality of 
breast milk. Furthermore, a small fraction of the hormones in 
OC's has been identified in the milk of mothers on OC's: effects. 
if any, on the breast-fed child have not been determined. If 
feasible, defer OC's until infant has been weaned. 
Precautions— GENERAL —1. A complete medical and family 
history should be taken prior to initiation of OC's. Pretreatment 
and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic 
organs, including Pap smear and relevant laboratory tests. 
As a general rule OC's should not be prescribed for longer than 
1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, 
pre-existing uterine leiomyomata may increase in size. 
3. Patients with vdd of psychic depression should be 
carefully observed and the drug discontinued if depression 
recurs to a serious ue Patients becoming significantly 
depressed while on OC's should stop OC's and use an alternate 
method to try to determine whether the symptom is drug- related. 
4. OC's may cause some degree of fluid retention. They should 
be prescribed with caution, and only with carefu! monitoring, in 
patients with conditions which might be aggravated by fluid 
retention, such as convulsive disorders, migraine syndrome, 
asthma, or cardiac or renal insufficiency. 
5. Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence while on OC's. If jaundice 
develops, OC's should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate 
deficiency and incidence of folate deficiency increases with 
increasing gestation, it is possible that if a woman becomes 
pregnant shortly after stopping OC's, she may have a greater 
chance of developing folate deficiency and complications 
attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when 
relevant specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood 
components may be affected by estrogen-containing OC s: 
a. Increased sulfobromophthalein retention. b. increased 
prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid-binding Town (TBG) 
leading to increased circulating total-thyroid hormone, as 
measured by protein-bound iodine (PBI), T4 by column, or 
T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. e. Reduced response to 
metyrapone test. 
Information for the Patient— See Patient Package Labeling. 
Drug Interactions— Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant 
use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium and ampicillin. 
Carcinogenesis— See Mah > on carcinogenic potential of OC's. 
Pregnancy— Category X. See Contraindications, Warnings. 
Nursing Mothers— See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage. hypertension, 
pou disease, benign hepatomas, congenital anomalies. 

ere is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been ice in patients 
on OC's and are believed to be drug-related. Nausea and/or 
vomiting, rU the most common adverse reactions, occur in 
approximately 10 percent or less of patients during the first 
cycle. Other reactions, as a general rule, are seen much less 
frequently or only occasionally. Gastrointestinal symptoms (such 
as abdominal cramps and bloating); breakthrough bleeding. 
Spotting, change in menstrual flow; dysmenorrhea, amenorrhea 
during and after treatment, temporary infertility after 
discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement. 
and secretion; change in weight (increase or decrease. change 
in cervical erosion and cervical secretion; possible diminution in 
lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to 
carbohydrates; vaginal candidiasis; change in corneal curvature 
sey hae intolerance to contact lenses. 

e following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor 
refuted: premenstrual-like syndrome, cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, hirsutism, loss of scalp hair. 
erythema multiforme, erythema nodosum, hemorrhagic 
eruption, vaginitis, porphyria. 

Acute Overdose— Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young 
children. Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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Management of intrauterine fetal death with 
prostaglandin E, vaginal suppositories 


NIELS H. LAUERSEN, M.D., F.A.C.O.G. 
LARS L. CEDERQVIST, M.D., F.A.C.O.G. 
KATHLEEN H. WILSON, B.S. 

Neu. York, New York — 


The recent Food and Drug Administration’s approval of prostaglandin E; (PGE;) vaginal 
suppositories provides the clinician with a technique for the immediate management of missed 
abortion and intrauterine fetal death (IUFD). During a 4-year period at our institution, 78 of 80 

; patients with gestations ranging from 13 to 42 weeks had pregnancy successfully terminated with 
PGE, suppositories with a dose schedule of 20 mg every 2 hcurs. The mean interval from induction 
to dalivery of the fetus was 8.9 hours. Fifty percent of the patients spontaneously expelled the 
placenta; active intervention to remove the placenta within 2 hours of delivery of the fetus is 
recommended to avoid excessive vaginal bleeding. Tre most frequently encountered side effect 
was a temperature elevation, which was managed by less frequent administration of the 
prostaglandin. Gastrointestinal side effects were minimized by premedication with antidiarrheal and 
antiemetic agents, which also were administered during the induction period when indicated by thé 
patient's symptoms. A concomitant oxytocin infusion was utilized in 38 patients. In gestations of less 
than 24 weeks the oxytocin was administered via intravenous drip at a rate of 10 U/hour. In the 
case of a patient with IUFD and a gestation of 24 weeks or more, oxytocin should be administered 
only with a constant-rate infusion pump starting at a dose schedule of 1 mU/minute with careful 
titration of the dose against the monitored uterine activity. The availability of the vaginal PGE; 
suppositories for missed abortion and IUFD makes it important for the clinician to fully acquaint 
himself with the drug, its administration, effects, and side effects. (AM. J. OBSTET. GYNECOL. 
137:753, 8909 
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Prior to the advent of the prostaglandins, the diag- 
nosis of missed abortion or intrauterine fetal death 
(IUDF) presented a management dilemma. The con- 
servative approach was to await the start of spoatane- 
ous labor, which occurred in 7596 of patients w ihin 2 
to 3 weeks following the death of the fetus.! However, 
if spontaneous labor failed to occur and the patient 
carried the pregnancy for 6 weeks or more, there was a 
very significant risk, as high as 40%, of coagulc pathy 
with. hypofibrinogenemia.? Beyond physical risx, the 
psychological burden on the patient of carrying : dead 
fetus could not be dismissed. 

. Active intervention in the pregnancy also pre ented 
a series of problems. Curettage could result in exeessive 
bleeding and- the formation of synechiae. Induction of 
labor was difficult since fetal death particularly curing 
the midtrimester of gestation, presented the clinician 
with a quiescent uterus unresponsive to een timu- 

ation. i 

- À characteristic of the prostaglandins i is their ability 
to stimulate uterine activity throughout gestation, and 
the effectiveness of an intravenous administraton of 
prostaglandin .E; (PGE;) in the induction of lasor in 
patients with missed abortion or IUFD was d-mon- 
strated by Karim? and Filshie.* Successful ter nii aation 
by vaginal PGE, suppositories was reported by Jailey 
and co-workers,? and we confirmed their resultsin an 
initial study of 20 patients with missed abortioi and 
IUFD.5 ' 

PGE, vaginal suppositories* are available fcr the 
treatment of patients with gestations of 28 weeks ar less 
in approved Institutions which can provide the zppro- 
priate back-up services as presently required b- The 
Upjohn Company for the utilization of this agent This 
study examines the 4-year experience with PGE. vagi- 
nal suppositories for the indication of missed abariton 
and IUFD'ata single institution, the Lying-In-Hcspital 
of The New York Hospital-Cornell University Medical 
Center. The results are examined and an outl ne of 
clinical management is suggested. 


Material and methods | 

Eighty ‘women with éither missed abortion or [UFD 
had labor induced with vaginal administration of PGE, 
suppositories. The mean age of thése patients was 
28 + 6 years (range 17 to 41 years). Thirty-four pa- 
tients were over 20, and 15 of these were 35 and older. 
The mean gestational age was 25 + 
to 42 weeks). Twenty-nine patients were primig-avid; 
of the remaining 51 patients, 34 had a history of spon- 
taneous abortion, missed abortion; or IUFD in a »revi- 


*Prostin E (dinoprostone), The Upjohn Company, Kala- 
mazoo, Michigan 49001. 
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ous pregnancy.. No apparent correlation between 


gravidity and. subsequent fetal death in the current 
pregnancy was found (Fig. 1). Associated clinical con- . 
ditions: which might be considered as possible con- 
tributing factors in the occurrence of IUFD were rec- 
ognized in 19 patients (Table I). However, 33 patients. 
with maternal age below 35. years (4196 of the group) 
displayed no history of a previous unsuccessful preg- 
nancy and no other identifiable contributing condition. 

Diagnosis. Clinical observations made during a rou- 


_ tine antepartum visit were usually the first indication of 


suspected fetal death in utero. These observations in- 
cluded absence of uterine growth or regression in uter- : 
ine size, loss of previously heard fetal heart sounds, and 
the patient's report of diminishing or absent fetal 
movement. A pregnancy test, either hemagglutina- 
tion-inhibition or human chorionic gonadotropin, was 
performed and the patient was’ scheduled for ultra- 
sonography. At this time, the patient was informed of 


‘the possibility of IUFD. If real-time ultrasonography 


clearly revealed absence of fetal movement, absence of 


fetal heart rate, or collapse of fetal parts, the diagnosis 


of IUFD was considered to be confirmed. If the diag- 
nosis was still in doubt and the patient was beyond 16 
weeks of gestation, a flat-plate x-ray film was obtained 
to determine evidence of Spalding’s sign, an overlap- 
ping of the fetal skull bones, an exaggerated curvature 
of the fetal spine, or gas in the fetus. Amniocentesis was 


| performed in some cases and the presence of only a 


small amount of brown-tinged amniotic fluid was a 
positive indicátion of fetal death. Upon confirmation of 


diagnosis of IUFD, the patient was informed of the 


available treatment modalities, including the conser- 
vative approach of awaiting spontaneous labor; most 
patients opted for immediate termination of the 
pregnancy. | 

Treatment. The patient was admitted as soon as 
practical after the diagnosis.of IUFD had been con- 
firmed. Patients with gestations of 23 weeks or less were 
admitted to the Abortion Unit; patients with more ad- 
vanced gestations were managed on the delivery floor 
where more intensive supervision was available. Blood 
samples were obtained from all patients for typing and 
cross-matching, an intravenous infusion of Ringer's 
lactate was initiated, and the patient's vital signs were 
observed and recorded. Patients were premedicated 
with antiemetic and antidiarrheal agents (10 mg of 
prochlorperazine* intramuscularly and four tablets of 
Lomotilt each tablet containing 2.5 mg-of diphenoxy- 
late Eye EOS and 0.025 WE of atropine sulfate) , 


*Compazine, Smith ine Come Philadelphia, Pennsyl- 


vania. 


TG. D. Searle & Compan Chicago, Illinois. 
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administered orally. Additional therapy was adminis- 
tered only as indicated by the patient’s symptoms to a 
maximum of 10 mg of Compazine every 6 hours and 2 
_ tablets of Lomotil every 2 hours. 

The PGE, suppositories were kept refrigerated until 
immediately prior to use. The 20 mg suppository was 
placed high in the region of the posterior fornix, and 
the patient remained in the supine position for a mini- 
mum of 30 minutes; she was then allowed to ambulate. 
The dosage schedule of prostaglandin was routinely 
one 20 mg suppository every 2 hours until the expul- 
sion of the fetus. A thorough pelvic examination was 
performed prior to the administration of each sub- 
sequent suppository in patients with gestations beyond 
23 weeks to determine that the fetus was in the re- 


quired longitudinal lie. The patient's oral temperature ` 
was taken prior to the scheduled prostaglandin, and 


if it was greater than 101° F administration was 
postponed until the temperature dropped to 99.5° F. 
Multiple episodes of vomiting or diarrhea could be 
minimized by altering the dose to approximately 20 mg 


every 3 hours in addition.to the administration of the 


antiemetic and antidiarrheal drugs. 

A concomitant oxytocin infusion was initially utilized 
only when indicated by clinical signs such as vaginal 
bleeding, which might dilute the drug, or rupture of 
the membranes. Oxytocin was later given routinely, 
starting at 6 hours after the insertion of the first PGE, 
suppository. The oxytocin was administered in Ring- 
ers lactate; patients with gestations under 24 weeks 
received an intravenous drip at a rate of 167 mU/ 
minute (10 U/hour) accompanied by careful monitor- 
_ ing of fluid intake and output to avoid the hazard of 
water intoxication.’ Patients with gestations of 24 weeks 
and greater received oxytocin via a constant-rate infu- 
sion pump, starting at a dose of 1 mU/minute, doubled 
every 20 minutes to a maximum of 16 mU/minute. The 
uterine activity in these patients was carefully moni- 
tored, and the dose of oxytocin titrated against en- 
hancement of activity. | 

If delivery ‘did not occur after 36 hours of PGE, ad- 
ministration, intramuscular administration of 15(S)- 
15-methyl-prostaglandin Fox, 250 ug every 2 hours, 
was initiated. If a patient still failed to deliver, surgical 
interruption was suggested. PGE, failure should alert 
the clinician to the possible presence of uterine mal- 
formation? or extrauterine pregnancy." 

When PGE,-induced delivery of the fetus was not 
accompanied by simultaneous expulsion of the pla- 
centa, an attempt was made within tbe hour to remove 
the placenta either manually or by sponge forceps. If 
this attempt was unsuccessful, the patient was observed 
for an additional 2 hours. The patient was then placed 
in the stirrups dnd another attempt was made to re- 
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Fig. 1. The week of gestation at which IUFD occurred is illus- 
trated in relation to gravidity with no apparent correlation. In 
this figure the solid circles represent patients with a history of 


. spontaneous abortion, missed abortion, or intrauterine death 


in a previous pregnancy, while the open circles represent pa- 
tients with no history of a previous unsuccessful pregnancy. 


Table I. Clinical conditions associated with missed 
abortion and IUFD 


Associated conditions | No. of patients 


Pre-eclampsia 

Rh disease 

Hypertension 

Hypertension and diabetes 
Diabetes 

Toxemia 

Severe renal failure 

Epilepsy , 
Anencephaly and hydramnios 
Intrauterine growth retardation 
Total l 


|- === Ha ero 


pt 
el 


move the placenta. Surgical completion during anes- 
thesia was required in a few patients if the preceding 


.measures failed. 


At completion, oxytocin was added to the intrave- 
nous infusion of all patients, and 0.2 mg of ergotrate 
was administered intramuscularly, followed by 0.2 mg 
every 4 hours orally for the next 24 hours. Patients with. 
gestations of 23 weeks or less could generally be dis- 
charged 6 hours following delivery. Patients with more 
advanced gestations were usually discharged 24 hours 
after completion. 


Results 

Intravaginal administration of PGE, suppositories 
resulted in the successful induction of delivery in 78 of 
the 80 patients, for a success rate of 97.5%. The mean 
induction-delivery time, the period from the insertion 


756 Lauersen, Cederqvist, and Wilson : 


e 


Table II. Delivery times following intravaginal PGE, 
suppositories for induction of labor in patients with 
missed abortion and IUFD. 


No. of patients 






Induction-delivery time 
(hours) (mean + SD) 






Nulliparous 46 8.03 + 4.18 
Parous . 32 10.14 +4.30 
Total . 78* 8.90 x 4.33 


, *Two failures of technique excluded from calculations. 


of the first suppository to the delivery of the fetus, was 
8.9 hours. Nulliparous patients aborted significantly 
faster (mean 8.03 hours) as compared to parous pa- 
tients (mean 10.4 hours, p < 0.05, Table II)..However, 
there was no significant difference in the efficacy of the 
prostaglandin as evaluated by gestational age of the 
patient. Gestations from 13: to 27 weeks had a mean 
induction-delivery time of 8.54 € 3 hours as compared 
to gestations of 28 to 42 weeks with a mean time of 
9.56 + 6.21 hours (p > 0.05). Half of the patients 
aborted 8 hours or less after insertion of the first PGE, 
suppository, the most rapid abortion being 3 hours; 
84% had aborted: by 12 hours, and after 16 hours only 
six had not aborted. | 
More than 50% of the patients (42 of 80) had abor- 
tion successfully induced by PGE, alone, and prosta- 
glandin augmented by a concomitant oxytocin infusion 
resulted in successful induction in another 36 patients. 
The placenta was spontaneously expelled in 40 pa- 
tients. The fetal-placental unit was expelled intact in 25 
patients. In the remaining 15 patients, the placenta was 
spontaneously expelled at 0.10 and 6.17 hours (mean 
1.5 + 1.93 hours) after delivery. The placenta was re- 
moved manually or by sponge forceps in 41% of the 
patients; five patients required surgical completion. 
These completions were performed from M4 to 12 
hours following .the delivery of the fetus (mean 
5 + 5.34 hours). Two patients with incomplete abor- 
tion experienced a blood loss exceeding 500 ml and 
needed blood replacement. There was no incidence of 
either cervical lacerations or postpartum endometritis. 
Two patients failed to expell the fetus. The first pa- 
tient, a questionable failure, was a 31-year-old woman, 
gravida 4, para 0, with three previous spontaneous 
abortions and insulin-dependent diabetes, admitted in 
the nineteenth week of pregnancy with a confirmed 
intrauterine death of less than 3 weeks' duration. Seven 
suppositories of PGE, (a total of 140 mg) were adminis- 
tered over a 22 hour period; the patient's tolerance of 
the prostaglandin was acceptable, with a single episode 
of diarrhea. Thereafter, prostaglandin therapy was 
abandoned and abortion was achieved by sucuon curet- 
tage. The second patient was a 40 year-old woman, 


August 1, 1980 
Am. ]. Obstet. Gynecol. 


Y 


gravida 6, para 3, spontaneous abortions 1, induced 
abortions 1; she was admitted in the fifteenth week of 
gestation. The fetal death was confirmed, but the esti- 
mated time of the death was unknown. Prostaglandin 
administration was augmented with a concomitant oxy- 
tocin infusion initiated 8 hours after the insertion of 
the first suppository. The vaginal prostaglandin and 
the intravenous oxytocin were stopped and intramus- 
cular injections of 15(S)-15-methyl-prostaglandin Fag, 
250 ug, were administered at 36 and 38 hours. The 
fetus was delivered within 9 hours of the first intra- 
muscular injection, but the placenta was retained and 
surgical completion was performed. 
Gastrointestinal disturbances and temperature ele- 
vation were the most characteristic side effects of PGE, 
administration. Multiple episodes of vomiting and 
diarrhea, while not uncommon, occurred in less than 
2095 of patients and were fairly well tolerated by the 
majority of patients. Prostaglandin administration did 
not have to be terminated at any time because of gastro- 
intestinal side effects. The pyrexic effect of PGE; re- 
sulted in a mild degree of temperature elevation in 
almost all the patients. Forty-one percent of the pa- 
tients had an elévation of more than 2° F, and in four 
patients oral temperature exceeded 104° F. The high- 
est temperature was a peak of 105? F, which occurred 1 
hour following the fourth PGE, suppository adminis- 
tered within a 6-hour period. Two hours after adminis- 
tration of this last suppository the patient's ten:pera- 
ture was 102.8? F, and it dropped to normal levels 
within another 4 hours. The patient spontaneously 
expelled both fetus and placenta 13% hours after 
the initiation of prostaglandin therapy. Episodes of 
chills and shaking occurred in 20% of patients, and 
there were rare occurrences of anxiety, dizziness, and 
tachycardia. à | 


Comment 


The approval of PGE; vaginal suppositories by the 
Food and Drug Administration provides the clinician 
with an effective technique for the management of pa- 
tients with missed abortion or IUFD. This technique 
provides consistent results. Our mean induction-deliv- 
ery time of 8.90 hours was very comparable to the 8.7 ` 
hours in the initial study of Bailey and associates? and 
the 10.9 hours reported by Southern and Gutknecht” 
in their compilation of results on 212 patients from 
more than 17 different medical centers. At our institu- 
tion, the conversion of this technique from a research 
protocol to a routine procedure was accomplished with 
no diminution in effectiveness and no significant in- 
crease in induction-delivery time. 

The success rate of PGE; for this indication is high, 
97.6% in. the multicenter study of Southern and 
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Gutknecht"! and 97.5% for the 80 patients treated at 
our institution. Orr and associates’® suggested that the 
effectiveness of PGE. is such that failure to induce 
abortion shculd alert the clinician.to the possible pres- 
ence of an extrauterine pregnancy. Vaginal PGE, for 
missed abortion or IUFD should presently only be used 
as an in-haspital procedure and only after typing, 
cross-matching, and the securing of adequate blood 
replacement. The vaginal PGE, suppositories have 
been approved for induction up to 28 weeks of gesta- 
tion. Institutions wishing to utilize the drug beyond 28 
weeks must formulate their own protocols for ad- 
vanced gestations. At our institution 25 patients with 
gestations of 28 weeks or greater abortion was success- 
fully induced with vaginal PGE. suppositories with a 
somewhat greater degree of variability in induction- 


delivery times as compared to those of shorter gesta- 


tions. There have been more than 400 such inductions 
throughout the United States.” Caution should be òb- 


served in the late inductions since the possibility of 


uterine rupture is potentially higher. 

Once the diagnosis of IUFD has been confir med, the 
prostaglandin therapy enables the physician to offer a 
patient the option of immediate termination. The pos- 
sible problems entailed in prostaglandin termination as 
compared to the conservative approach of awaiting 
spontaneous labor should be carefully detailed to 
permit the patient a fully informed choice. The clini- 
cian should be prepared to recognize and deal with the 
side effects of vaginal administration of PGE, sup- 
positories. The pyrexia produced by PGE, can be dis- 
tinguished by a rise in temperature which closely fol- 
lows the administration of the drug, starting within 3 
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hours of the first suppository. The nursing staff 
should, of course, be made aware of these characteristic 
temperature changes to prevent confusion in mistaking 
a developing infection. Spacing of suppository admin- 
istration every 3 to 4 hours may help control this side 
effect and also help minimize gastrointestinal distur- 
bances. However, the most practical approach to re- 
duce the gastrointestinal effects appeared to be pre- 
medication with antiemetic and antidiarrheal drugs. 

A concomitant oxytocin infusion was administered to 
47.5% of our patients. Oxytocin should be used with 
caution in combination with PGE». There appears to be 
a synergistic effect in that the prostaglandin sensitizes 
the uterus to oxytocin stimulation. As the gestational 
age increases, there must be a concurrent increase in 
the caution and safeguards employed when oxytocin is 
to be administered with PGE». It is suggested that for 
24 weeks of gestation and beyond, the oxytocin be 
given only by a constant-rate infusion pump and care- 
fully titrated against monitored uterine activity starting 
at a rate of 1 mU/minute. Uterine rupture has oc- 
curred when too high a dose of intravenous oxytocin 
was administered in combination with PGE, sup- 
positories. Schulman and co-workers? recommended 
an even more conservative approach, that at least 12 
hours elapse between the administration of the PGE, 
and the subsequent administration of oxytocin. 

PGE; via intravaginal suppositories affords an effec- 
tive and potent new therapy for the indication of- 
missed abortion and IUFD, but it is the responsibility of 
the informed clinician to utilize the effectiveness of this 
drug while fully respecting its potency. 
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perinatal outcome and. obstetric practices 
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Perinatal outcome and obstetric practices during 1970 and 1977 were compared. None of the 6,740 
fetuses delivered with birth weights of 1,000 gm or greater in 1970 had electronic fetal monitoring 
(EFM). In 1977, 5,987 of 8,174 fetuses delivered had EFM (72.795). High-risk factors were 
significantly more frequent in the pregnant patient population in 1977. The incidence of intrapartum 
stillbirths and severe birth asphyxia was significantly lower in 1977. These reductions remained 
significant when corrected for changes in obstetric practices other than EFM as well as for changes 
in patient population. The neonatal death rate was not significantly changed. The primary cesarean 
section rate increased from 4.4% to 10.1%, mostly because of a greater number of cesarean 
sections done for failure to progress in labor and breech presentation. Only 1596 of the overall 
increase in cesarean section rate was because of a greater frequency of the indication of fetal 
distress. The incidence of severe birth asphyxia was the same among the unmonitored patients in 
1970 and 1977. In 1977, however, the monitored patients had a significantly lower incidence of 
severe birth asphyxia than the unmonitored patients. (AM. J. OBSTET. GYNECOL. 137:758, 1980.) 


ADVERSE PERINATAL OUTCOME in general obstetric 
populations is an infrequent occurrence. Therefore, 
large patient populations are necessary to demonstrate 
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an effect of electronic fetal heart rate monitering 
(EFM) on perinatal outcome.! In addition, the role of 
changes in obstetric practices other than EFM as well as 
changes in patient population have to be considered 
when perinatal outcome before and after introduction 
of EFM is compared. Previous stüdies* ? have not ex- 
amined all these variables; therefore, the benefit of 
EFM in a general obstetric population has remained 
controversial.*: € We have examined perinatal outcome 
and obstetric practices in the large patient populations 
at Magee-Womens Hospital before and after the intro- 
duction of EFM. At the same time we have evaluated ` 
factors unrelated to EFM that may have affected peri- 
natal outcome and obstetric practices. 
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Table I. Pertnatal statistics at Magee-Womens Hospital in 1970 and 1977 with corrections for changes 


in patient population and obstetric practice. 


Deliveries* 

Deliveries with EFM* 

Sullbirths* 

Stillbirth rate* 

IpSB* 

IpSB rate* 

IpSB f caused by asphyxia£. 

Rate of I9SB f caused by asphyxiat 

NND 

NND rate 

NND 21,000 gm birth weight, no lethal defects 
NND rate 71,000 gm birth weight, no lethal defects . 


X 
6,740 8,174 +2) 
0 5,987 (72.7%) 
57 45 
8.4/1,000 5.6/1,000 —85 p «0.05 
15 5. 
2.2/1,000 0.6/1,000 -73 p <0.025 
10 3 
1.5/1,000 0.4/1,000 -75 p <0.05 
66 67 
9.9/1,000 8.2/1,000 -17 NS 
28 33 
4.9/1,000 4.0/1,000 -3 NS 





IpSB: Intrapartum stillbirths; NND: neonatal deaths; NS: not significant. 


*Birth weight =1,000 gm. 
TBirth weight =1,500 gm. 


Excluding cases associated with paracervical block, Rh disease, and breech delivery. 


Table II. Severe birth asphyxia: Corrections for changes in patient population and obstetric practice 


1970 1977 . A96 x? 


Severe birth asphyxia* à 62 36 
Incidence of severe birth asphyxia* ° 9.3/1,000 4.4/1,000 <52 p <0.001 
Cases oj severe asphyxia* not predictable by EFM: . . 
A. Breech presentation 3 2 
B. Traumatic delivery, prolonged labor 3 4 
C. Birth defects 6 5 
D. Rh disease 2 0 
Cases of severe asphyxia* excluding cate- 48 25 
gories Ato D > t. 
Incidence of severe asphyxia* excluding 7.2/1,000 3.1/1,000 ~57 p «0.001 
categories À to D 
47 (76%) - 28 (76%) 


Neonates surviving after severe asphyxia* 





*Birth weight >1,000 gm. 


Material and methods 


' The obstetric population of Magee-Womens Hospi- 
tal for the year 1970, when no patient had EFM, was 
compared with that of 1977, when 72.7% of patients 
had EFM. Data on these populations were obtained 
from our perinatal computer data base. Information 
about each pregnant patient and her newborn infant 
has been prospectively entered into this data base since 
1970, by means of standard chart review and strict 
definitions applied-by a limited number of reviewers. 
In order to assess comparability of 1970 and 1977 pa- 
tient populations the occurrence of the following 
high-risk conditions was assessed: pre-eclampsia and 
eclampsia, chronic hypertension, abruptio placentae, 
placenta previa, breech or other malpresentation, fetal 
malnutrition, rhesus sensitization, and maternal diabe- 
tes mellitus. In addition, the incidence of cesarean sec- 
tion and the primary indication for cesarean section 
were compared. 


` 


Adverse perinatal outcome was considered if the 
pregnancy resulted in an intrapartum fetal death, a 
neonatal death, or severe birth asphyxia. Only babies 
with a birth weight = 1,000 gm were considered. Severe 
birth asphyxia was defined as the need for positive- 
pressure ventilation with oxygen immediately after de- 
livery.’ In all cases of perinatal death or severe birth 
asphyxia, the individual hospital charts and fetal heart 
rate tracings were reviewed to determine the specific 
cause of death or asphyxia. All babies were divided into 


. groups according to birth weight and evalüated for the 


presence of lethal birth defects. Statistical analysis was 
by x? test; p values < 0.05 were considered significant. 


Results 


Table I illustrates the obstetric statistics for 1970 and 
1977, at Magee-Womens Hospital. Deliveries increased 
21% between 1970 and 1977. Whereas no patient had 
EFM in 1970, 5,987 patients had intrapartum monitor- 
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Fig. 1. Incidence of cesarean sections (CS) at Magee-Womens 
Hospital in 1970 and 1977 as a percentage of all deliveries. 
Primary cesarean sections are classified by indication. FTP = 
Failure to progress; CPD = cephalopelvic disproportion. 


ing in 1977, which represented 72.7% of all delivered 


patients. When patients delivered before the onset of 
active labor were excluded the percentage of moni- 
tored patients was 79.4%. No patient in 1970 and less 
than 1% in 1977 had fetal scalp blood sampling. 
High-risk conditions were present in 799 instances in 
1970 and in 1,251 instances in 1977, representing an 
increase from: 11.9% to 15.3% (p < 0.001) of all de- 
liveries. The incidence of deliveries with birth weights 
of 1,000 to 1,500 gm and 1,500 to 2,000 gm during the 
two years studied did not differ significantly. 

There were 67 stillbirths with birth weights of 1,000 
gm or more in 1970 and 45 stillbirths in 1977 (Table I). 
Of these, 15 occurred during birth in. 1970, and 5 
fetuses died during birth in 1977. We reviewed each 
case for factors other than EFM that may have con- 
tributed to this decrease in intrapartum stillbirths. In 
1970, three fetuses died within 15 minutes of adminis- 
tration of paracervical block, one fetus died during 
prolonged breech delivery, and another fetus died of 
erythroblastosis following intrauterine fetal transfu- 
sion. In the remaining 10 intrapartum fetal deaths in 
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1970, there was no apparent cause of the fetal as- 
phyxia. Thus, intrapartum mortality caused by as- 
phyxia was 10/6,740 (see Table I) in these cases that all 
had birth weights z 1,500 gm. Of the five intrapartum 
fetal deaths in 1977, four were not monitored (4/ 
1,555) and one was-monitored (1/5,987). In two of the ` 
four unmonitored intrapartum fetal deaths the fetus 
weighed «1,500 gm. In the one monitored case, there 
were variable decelerations of the fetal heart rate and 
sudden fetal cardiac arrest. The decrease in the in- 
trapartum stillbirth rate between 1970 and 1977 was 
significant. Furthermore, in 1977, the intrapartum 
fetal mortality rate was less with EFM-than without it. 
In only one of the 5,987 monitored patients did a fetus 
die during labor. | 
There were 66 neonatal deaths during the first week 
of life in 1970 and 67 in 1977. When only neonates 
with a birth weight «1,000 gm and without lethal con- 
genital malformations were considered, neonatal death 
rates did not differ significantly between the two years. 
Table II indicates the incidence of severe birth as- 
phyxia and the factors associated with it. The incidence 
of severe birth asphyxia decreased significantly from 
1970 to. 1977. Change in obstetric practices from 1970 
to 1977 regarding management of the fetus with very 
low birth weight may have accounted for a lower inci- 
dence of birth asphyxia in 1977. Nevertheless, there 
were three such cases in the weight group of 1,000 to 
1,500 gm in 1970 and two cases in 1977, indicating that 
a change in the number of very small.preterm fetuses 


in 1970 could not have contributed to the decrease in 


the incidence of severe birth asphyxia in 1977. 

Severe birth asphyxia may have decreased between 
1970 and 1977 because of factors unrelated to EFM. 
To evaluate this possibility we performed the following 
analysis. We reviewed the records of patients delivered 
of severely asphyxiated neonates to evaluate whether 
the higher cesarean section rate for failure to progress 
or breech presentation in 1977 might have contributed 
to that year's lower incidence of severe birth asphyxia 
(Table II). If cesarean sections for failure to progress 
prevent the birth asphyxia resulting from prolonged 
labor and traumatic delivery, then the liberal use of 
cesarean section for this indication should eliminate or 
at least decrease the incidence of severe birth asphyxia 
caused by prolonged labor and traumatic delivery. 
Nevertheless, in 1977, four of 36 cases of severe birth 
asphyxia were caused by these factors compared with 
three of 62 cases in 1970 (not significant). We also 
excluded Rh. disease and congenital malformations ` 
(two factors that could lead to severe birth asphyxia) 
because they are unpredictable by EFM (Table II). In 
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summary, when the cases with breech presentation, 
prolonged labor, traumatic delivery, congenital mal- 
formations, and Rh disease were excluded, the inci- 
dence of severe birth asphyxia in 1977 was still statisti- 
cally significantly less than that of 1970 (p < 0.001, 
Table II). The use of EFM did not lead to complete 


disappearance of severe birth asphyxia. In three moni- 


tored patients fetal distress was evident on the fetal 
heart rate tracing but was not recognized; in all other 
monitored patients asphyxia was caused by factors un- 
predictable by monitoring. There was no difference 
between 1970 and 1977 in neonatal survival after se- 
vere birth asphyxia. ` 

We then compared the incidence of severe asphyxia 
in the unmonitored and monitored patients in 1977 
(excluding those who had a cesarean section before ac- 
tive labor) (Table II). Severe birth asphyxia in the 
monitored group was significantly lower (p < 0.05). 
When the unmonitored patients ‘excluding those who 
had a cesarean section before active labor) in 1970 were 
compared with the monitored patients in 1977, there 
was a significantly lower incidence of severe birth as- 
phyxia in patients with EFM in' 1977 (p < 0.001). In a 
comparison of unmonitored patients in 1970 and 1977, 
we found no significant difference in the incidence of 
severe birth asphyxia. 

Between 1970 and 1977, the total cesarean section 
rate increased from 7.8% to 14.4% (Fig. 1), while the 
primary cesarean section rate rose from 4.4% to 10.1%. 
Most of this latter increase was due to a greater inci- 
dence of cesarean sections for failure to progress and 
for breech presentation. Whereas in 1970 the chance of 
abdominal delivery for the indication of fetal distress 
was 0.55%, this figure was 1.4% in 1977. Thus, of the 
total increase in the primary cesarean section rate be- 
tween 1970 and 1977, only 15% (0.85% of 5.7%) was 
attributable to a higher incidence of fetal distress diag- 
nosed by EFM. | 


Comment 


Investigation of the effects of EFM on perinatal out- 
come and obstetric practices is extremely difficult for 
several reasons. Since adverse outcome of pregnancy is 
relatively rare, comparisons of very large patient popu- 
lations are required to demonstrate significant. differ- 
ences in perinatal outcome. When previous studies 
with patient populations over 5, 000 in the monitored 
and unmonitored groups are analyzed, 8. ? it becomes 
apparent that there is presently no study in the litera- 
ture in which intrapartum fetal death rate, neonatal 
death rate, and incidence of severe birth asphyxia all 
have been studied in very large patient populations. In 
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Table III. Severe birth asphyxia in monitored 
versus unmonitored patients (excluding cases 
with cesarean sections before active labor) 


1970 1977 


16/6,497  13/1,555 
basia 
NS 
EEPE AA un arcu ec o] 
i p <0.001 









Monitored 
1977 





Severe birth asphyxia 


24/5,987 


p <0.05 


addition previous studies did not consider the effects of 
an increasing cesarean section rate itself on perinatal 
outcome.* ? Furthermore, the corrections for changes 
in patient population and obstetric practices, which we 
have included in our study, have been considered only 
partlv by others and mostly in smaller patient popula- 
tions. The number of patients in the few published 
randomized clinical trials has been small or the groups 
of monitored versus nonmonitor ed patients have not 
been comparable.'-” 

Several factors must be considered when one assesses 
any retrospective study that compares perinatal out- 
come and obstetric practice before and after the intro- 
duction of EFM. Generally, EFM was introduced 
gradually in most institutions with an increasing num- 
ber of patients being monitored over the course of sev- 
eral years. Therefore, studies comparing time periods 
before and after EFM was started’ may reflect initial 
inexperience of physicians with EFM. In addition these 
latter types of studies involve comparing patient man- 
agement during time periods several years apart. Our 
study is in this category. The main problem with such a 
study is the possible contribution that changes in pa- 
tient population and in obstetric and neonatal practices 
make in perinatal outcome. Since a vast amount of data 
on each patient and her newborn infant are stored in 


our perinatal computer system we were able to identify 


changes in patient population as well as medical prac- 
tices. In 1977, our patient population contained a sig- 
nificantly greater number of high-risk pregnancies, 
this biasing perinatal outcome in favor of 1970, and 
against a possible improvement due to the use of EFM 
in 1977. There was a significant reduction in the in- 
trapartum stillbirth rate even when the decreased use 
of paracervical block analgesia in 1977 was taken into 
account. We did not find that changes in obstetric at- 
titude toward small fetuses (1,000 to 1,500 gm) were 
responsible for a lower overall incidence of intrapar- 
tum fetal death and severe birth asphyxia. 
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The neontal death rate for babies born with a birth 
weight of 1,000 gm or greater and without lethal con- 
genital anomalies was not statistically different when 
the populations of 1970 and 1977 were compared de- 
spite the greater number of high-risk pregnancies in 
1977. Thus, the contribution of improved neonatal care 
in 1977 was ofa lesser magnitude than the improvement 
in obstetric care. Even with the exclusion of those factors 
(breech presentation, traumatic delivery, pr olonged 
labor, Rh disease, certain birth defects) that can poten- 
tially contribute to severe birth asphyxia there was a 
significantly lower incidence of severe birth asphyxia in 
the patient population in 1977 than iri 1970. 

. We defined severe birth asphyxia in our study as the 
need for positive-pressure ventilation with oxygen im- 
mediately after delivery: This définition has greater 
predictive value for neonatal mortality than the Apgar 
score. This was shown by comparing the results of a. 
study of 38,405 consecutive deliveries at our institution 
with the results from the Collaborative Perinatal Re- 
search Study.' Of special note was that in 1977 the 
72.7% of the population which was monitored had a 
lower incidence of birth asphyxia than the unmoni- 
tored patients. That there was no significant difference 
in severe birth asphyxia between the unmonitored pa- 
tients of 1970 and 1977 supports the contention that 
EFM contributed. to the lower incidence of severe birth 
asphyxia in the total population in 1977. These 
findings substantiate the observations of Benson and 
associates"? that the intermittently auscultated fetal 
heart rate is a poor predictor of fetal distress. Our pre- 
vious report of minimal changes in baseline fetal heart 
rate in the progressively asphyxiated monkey fetus also 
ud ts this finding." 
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Supine pressor (roll-over) test: An evaluation 


^ 


WILLIAM D. KUNTZ, M.D., M.P.H. 


Iowa City and Des Moines, Iowa 


One hundred supine pressor (roll-over) tests were reviewed.and results were compared with clinical 
outcome and the literature. The present study revealed insignificant statistical differences, except for 
test sensitivity, in a comparison of all pregnancies without a prior history of hypertension, with 
subgroupings excluding patients with history of or potential urinary disease and patients with a 


, recorded elevation in blood pressure occurring only in the early postpartum period. This lent support 


to the lowest false positive and false negative rates observed, 4696 and 2795, respectively, seen in 
the subgroup having neither history of urinary disease nor significant potential for renal disease. For 
this subgroup, sensitivity of the test was 6096. Data were combined to create a hypothetical situation 


and reveal maximal potential in test predictability. (AM. J. OBSTET. GYNECOL. 137:764, 1980.) 


IN 1974, Gant and associates! found that 15 of 16 
(93%) normal primigravid women between 28 and 32 
weeks' gestation, chosen at random, subsequently de- 


. veloped pregnancy-induced hypertension after dem- - 


onstrating an increase in diastolic blood pressure of at 


.least 20 mm Hg when turned from the lateral recum- 


bent to the supine position. Conversely, 20 of 22 (9196) 
who failed to demonstrate an increase when turned 
remained normotensive throughout pregnancy. Preg- 
nancy-induced hypertension was defined as acute hy- 
pertension developing in a gravid woman in whom 
blood pressure was normal before the third trimester 
and persistent to at least 140/90, accompanied by an 
increase of the diastolic pressure to at least 20 mm Hg 
above previous levels. 

The purpose of the present investigation was to as- 
certain if a similar correlation existed in the routine use 
of the test in our clinic. 


Material and methods 


In our institution, the roll-over test has been admin- 


istered to primigravid patients, between 28 and 32. 


weeks' gestation, since-March, 1975. Prior to resident 
physician examination of the patient, sphygmomano- 
metric measurement of blood pressure was performed 
and test results were determined by nursing personnel 
in the manner of Gant and associates.! With the patient 
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in the left lateral recumbent position, measurements of 


systolic and diastolic blood pressures were repeated at 


5-minute intervals until a reasonably constant diastolic 
baseline was established. Occasionally, four or five 
measurements were necessary to yield a baseline. The 
patient was then repositioned supine and the blood 
pressure was immediately redetermined; this was re- 
peated 5 minutes later, usually with remarkably similar 
results. Slight variance in the two supine readings, 
when present, was resolved by averaging the diastolic 
pressures and the outcome of the test was determined 
on this basis. If a change in patient position increased 
the diastolic blood pressure by at least 20 mm Hg, the 
test was positive; conversely, if the change in diastolic 
blood pressure was less than 20 mm Hg, the test was 
negative. 

All patients delivered during the 6-month interval, 
from October 16, 1978, through April 15, 1979, with 
roll-over tests recorded were included in the present 


. study. Average age was 19.7 years with a range of 15 to 


27. Average length of gestation was 39.8 weeks with a 
range of 34 to 44. Seven patients were delivered at less 
than 38 weeks. 

Although the roll-over test is administered essentially 
as a routine.in our prenatal clinic, only 101 (55%) ofthe 
primigravid patients delivered participated in the test. 
This is explained by a significant migratory population 
with prenatal care received elsewhere, failure to show 
for routine appointment between 28 and 32 weeks, in- 
conclusive dates regarding gestational age when the 
test should have been administered, and early place- 
ment in a high-risk clinic for other factors. 

For comparison, blood pressures were arranged 
within three categories for each patient: (1) those in the 
third trimester, (2) those during the labor process, and 
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(3) those during the early postpartum period or within 
the first 24 hours after completion of the third stage of 
labor. Systolic and diastolic measurements were con- 
sidered separately. If either a systolic reading of 140 or 
greater or a diastolic reading of 90 or greater was re- 

corded, exhaustive review of the chart established a 
range for each category. For example, a category with 
five measurements consisting of 145/80, 162/92, 155/ 
86, 140/80, and 130/70 provided a range of 162 to 
130/92 to 70. A category was counted only if both sys- 


tolic and diastolic extremes were elevated (equaled or ` 


exceeded 140/90). The very first blood pressure mea- 
surement, obtained by emergency room personnel 
prior to admission to labor and delivery, was not con- 
sidered in any categorical range, since this value was 
nearly always elevated and transient. © 


Results 


Roll-over tests were recorded on a total of 101 charts 
representing patients delivered between October 16, 
1978, through April 15, 1979. One record was invalid 
because of hypertension prior to the third trimester. 

Data are presented in Table I. All patients with hy- 
pertension demonstrated a range in diastolic pressures 
of at least 20 mm Hg within the category of considera- 
tion, with the exception of one patient with hyperten- 
sion only in the third trimester. She was included in the 
third-trimester category since the postpartum diastolic 
pressures decreased to at least 20 mm Hg below the 
third-trimester levels. 

None of the women in the study by Gant and_associ- 
ates! had a past history of renal disease; therefore, in 
Table II the 35 patients in the current study with his- 
tory of urinary disease or significant potential for renal 
disease, such as culture-confirmed urinary infection 
prior to or during the present pregnancy, were ex- 
cluded. | 

Since hypertension usually develops either in the 
third trimester or during labor, eight patients in the 
current study with hypertension only in the post- 
partum categorv may be considered for exclusion from 
the total group. Resuits with this hypothetical exclusion 
are shown in Table HI. 

As previously defined, in pregnancy-induced hy- 
pertension the blood pressure must be persistent to at 
least 140/90. Thus, an attempt was made to differ- 
entiate cases clearly demonstrating persistence from 
spurious extremes. As a result, in Table IV those pa- 
tients with hypertension occurring in only a single cat- 
egory were excluded: (1) occurrence in the third 


trimester, (2) occurrence during the labor process, or - 


. (3) occurrence only post partum. 
Table V is a summary of the previous tables and 
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Table I. Clinical outcome: Patients delivered from 
October 16, 1978, through April 15, 1979, with 
roll-over test results (one exclusion due to 
hypertension prior to third trimester) according to 
time frame in which the hypertension occurred 









Roll-over test 


Total 
Blood pressure 2140/90: 


Third trimester 4 4 

Labor 12 16 

Post partum 15 9 

Subtotal* 20 20 40 
Blood pressure 

<140/90 19 41 . 60 
Total 39 61, 100 


*Subtotal: Less than the sum of all categories in which the 
hypertension occurred. 


Table II. Patients from Table I, excluding those 
with either history of urinary disease or significant 
potential for renal disease 








Roll-over test 


Blood pressure 2140/90 . 15 (23.1) 10 (15.4) 25 (38.5) 
Blood pressure «140/90 13 (20.0) 27 (41.5) 40 (61.5) 


Total 28 (43.1) 37 (56.9) 65 


Numbers in parentheses are percentages of those patients 
available for study (65). 


Table III. Patients from Table I, excluding those 
with hypertension occurring only post partum 









Roll-over test 


Positive 
Blood pressure =140/90 14 (15.2) 18(19.6) 32 (34.8) 
Blood pressure <140/90 19 (20.7) 41 (44.5) 60 (65.2) 


Total  - 33 (35.9) 59 (64.1) 92 


Numbers in parentheses are percentages of those patients 
available for study (92). 


Table IV. Patients from Table I, excluding those 
with hypertension recorded in only one of three 
possible categories: the third trimester, labor, or 
post partum . 









Roll-over test 


Blood pressure = 140/90 9(11.5 9(11.5) 18 (23.0) 
Blood pressure <140/90 19 (24.4) 41 (52.6) 60 (77.0) 


Total 28 (35.9) 50 (64.1) 78 


Numbers in parentheses are percentages of those patients 
available for study (78). 
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Table V. Number (n) of patients per table (population), also test sensitivity and false positive and negative 
rates in percentages from Tables I to IV 


| Fase 
Clinical outcome of patients delivered after roll-over tests, 


Mean error rate Sensitivity 
excluding those with hypertension pricr to the third tri- 


mester, as represented by Table | 100 48.7 32.8 ` 40.8 50.0 


Population of Table I, excluding history or gotta urinary 

disease 65 46.4 27.0 36.7 60.0* 
Population of Table I, excluding hypertension occurring only i 

postpartum 92 . 57.6 30.5 ' 44.1 43.8* 
Population of Table I, excluding hypertension recorded in 

only one: third trimester, labor, or postpartum | 78 67.9 18.0 43.0 l 50.0 


Population of Table 1, excluding history of or potential uri- 
nary disease and hypertension recorded in only one: third ) 
trimester, labor, or post partum - 51 - 619 - 10.0 36.0 T2. 


hj 


*Significant at 0.04 when testing the difference between two proportions under the standard normal sir eudgon; there are 


no other statistical significances within the first three rows.'® 
For entire table, the smallest probability levels within columns are as follows: False positive, p — 0. 008; false negative, p — 


‘0.01; mean error rate, p = 0.34; sensitivity, p = 0.0004. However, when tested under the chi-square distribution, significant 


difference (0.05 level) exists only within the false negative and sensitivity columns.” 
> 


Table VI. Previous and present studies: Number (n) of patients per study, also test sensitivity and false 
positive and false negative rates in percentages | 













Sensitivity 





Gant et al. (1974)! i 38 6 9 l 8 88 
Gusdon et al. (1977) 60 50 8 E 29 77 
Karbhari et al. (1977)! |. 178 7 7 7 7] 
Marshall and Newman (1977)5 100 16 i 9 13 . 475 
Phelan et al. (1977)® 207 61 4 33 7 

Thompson and Mueller-Heubach (1978)? 62 86* 6 46 67 
Kassar et al. (1979)? 74 .— 74 30 52 60 
Didolkar et al. (1979) 85 831 20 52 6 
Present study (1979) 100 46 27. 37 60 
Average 43 13 28 72 





* Preventive tréatment with risk identified (see referenced article for description). 
tComputed on basis of six positive tests, as defined by Gant and associates.’ 


compares the risk of developing pregnancy-induced 
hypertension when the roll-over test is positive (sen- 


: sitivity) and the false positive and negative rates (a false 


rate equals the number of patients with incorrect pre- 
dictions divided by the total number of patients falling 
within a prediction). 

The least mean error tends to occur when the roll- 
over test is administered to primigravid women with 
neither history of urinary disease nor significant po- 
tential for renal disease. Sensitivity of the test for this 
population is 15/25, or 60%, versus a.risk when nega- 
tive of 10/25, or 4066. 

The mean error was slightly decreased in the 


. hypotheucal situation designed to maximize sensitivity 


through the combination of Tables II and IV, that is, 
exclusion from the study of patients having: (1) hy- 


pertension prior to the third trimester, (2) history of 
urinary disease or significant, potential for renal dis- 
ease, and (3) hypertension recorded in only one of 
three possible categories—the third trimester, labor, or 
the postpartum period. This situation is represented by 
the last subgrouping of Table V. 

Thus, with multiple exclusion, sensitivity of the test 
was maximized to 72.7%; however, neither the sen- 
sitivity nor the mean error from this subgroup was sig- 
nificantly different from that represented by Table II. 

In a similar comparison, the false negative rate de- 
creased to a low of 10.096, while the false positive rate 
increased to 61.9% (level of significance; 0.01 and 0.09, 
respectively, when compared to a false negative rate of 
27.0% and a false positive rate of 46.4% from the sub- 
group in Table II). 
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Since the predictive value of the roll-over test is 
practical only as presented from the population of 
Table I or the subgroup population as illustrated in 
Table II, no additional consideration of the test 1s nec- 
essary under the retrospective analysis of those sub- 
groups represented by Tables III and IV. 

Thompson and Mueller-Heubach? compared five 
published studies" *§ specifically addressing the supine 
pressor response or roll-over test. The ranges of false 
positive and false negative results for these studies were 
determined as 6% to 61% and 496 to 9%, respectively. 

More recently, Kassar and associates’ reported a 
false positive rate of 7496 aud a false negative rate of 


3096. Furthermore, Didolkar and co-workers* found. 


similar rates: Comparable statistics from the present 
study are 4666 and 2796, respectively. 

The present study demonstrates a potential or 
hypothetical sensitivity of 72.7% and a more practical 
consideration of 60%. 

Statistics from previous studies! ^? are summarized in 
Table VI. Variation in the results is not unexpected 
considering the influence on the relatively subjective 
sphygmomanometric measurements as reported by 
Hovinga and associates.? Their elaborate study consist- 
ing of intra-arterial measurements on patients at 36 to 
40 weeks’ gestation with “toxemic hypertension” re- 
vealed that the effect of change in patient position was 
predictable in neither direction nor magnitude. “In 
contrast, the effect of changing the environment by 
talking to the subject at the end of the experiment was 
impressive and more than twice the largest posture- 
induced difference.” However, even without visual or 
verbal contact, they recorded spontaneous intra-arte- 
rial fluctuations of up to 25 mm Hg systolic and 15 mm 
Hg diastolic, independent of breathing and position. 

In summary, predictiveness and hence ultimate value 
of the supine pressor response, or roll-over test, must 
first hinge on establishing the test's sensitivity, appar- 
ently influenced considerably by unavoidable (random 
fluctuation in physical condition) and avoidable (in- 
strumental) error. As revealed in the last paragraph, 
there seems little question as to the unfortunate and 
significant impact of unavoidable error on the predic- 
tiveness of the roll-over test. Nevertheless, spontaneous 


physical Huctuation cannot explain the inconsistent re-. 
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with computations or handling of data. Equipment or 
instrumental error yields skewness or drift; the former 


. may be quite difficult to detect in the absence of con- 


trolled measurement. 
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is more devzstating than random error. The former is a 
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This retrospective study was undertaken to compare the efficacy, side effects, and complications of 
prostaglandin E, (PGE,) given as a vaginal suppository with those of PGE, administered via the 
intrauterine extra-amniotic- route to induce labor after fetal death. The induction-to-delivery intervals 
were comparable, with 9.2 + 3.94 hours and 8.6 + 4.49 hours, respectively. However, the mean 
total amount of PGE, administered was much less via the intrauterine extra-amniotic route (1.8 
milligrams) than by the vaginal suppository (45.2 mg). There was a 100% success rate in the 
patients treated by the intrauterine extra-amniotic route, but only a 91.3% success rate in those 
patients treated via the vaginal route. The side effects (vomiting, diarrhea, fever) and the 
complications (incomplete abortion, uterine rupture, oxytocin augmentation) occurred more 
frequently with the use of PGE, as a vaginal suppository. The vaginal route of administration of 
PGE, is somewhat more convenient, but the intrauterine extra-amniotic route: may offer a higher 
degree of efficacy and safety with fewer side effects in the management of fetal death in utero. 


(AM. J. OBSTET. GYNECOL. 137:769, ae 


FETAL DEATH at any stage cf gestation is usually fol- 
lowed in a relatively short time by spontaneous labor 
and expulsion of the products of conception. However, 
the dead fetus may be retained in utero for several 


weeks. Besides the psychological burden that it imposes 


on the mother, this condition may lead to infection or 
severe consumptive coagulopathy," ? especially when 
the dead fetus has been retained for more than 4 
weeks. Therefore, termination of the pregnancy is 
usually advisable once fetal death is confirmed. 

At present, prostaglandins are being administered by 


Frem the Department of Obstetrics and ETER 
Division of Perinatology, Mount Sinai School of Medicine 
and Medical Center of-the City University of New York. 


Received for publication August 9, 1979. 
Revised January 4, 1980. 
Accepted February 14, 1980. 


Reprint requests: Jonathan Scher, M.D., Department of 
Obstetrics and Gynecology, Division of Perinatology, 
Mount Sinai Medical Center, One Gustave Levy Place, 
New York, New York 10029. ` 


0002-9878/80/150769--04$00.40/0 © 1980 The C. V. Mosby Co. 


various routes to induce labor after fetal death.* + Dif- 
ferent reports” * have suggested the efficacy of admin- 
istering prostaglandin E; (PGE;) by the intrauterine 
extra-amniotic route. Clinical trials of PGE, vaginal 
suppositories have also been encouraging. ^? Recently, 
the first case of uterine rupture in conjunction with the 
use of PGE, vaginal suppositories was reported from 
this institution.” The present retrospective study was 
undertaken to compare the efficacy, side effects, and 
complications of PGE» given as a vaginal suppository 
with those of PGE, administered via the intrauterine 
extra-amniotic route. 


Material and methods 


From 1974 to 1976, 36 patients in whom a diagnosis 
of fetal death had been confirmed by clinical, ultra- 
sonographic, and radiologic evaluation were treated 
with PGE, via the intrauterine extra-amniotic route. All 
patients studied had normal coagulation profiles be- 
fore induction. The vagina was cleaned with Betadine 
solution. A Fr ench 16 Foley catheter prefilled with a 
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Table II. Results of treatment in Groups I and II 


~ 
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‘| Age 
Group Number | (yr) 
Group I— patients treated by intrauterine 26 31 


extra-amniotic route 


Group II— patients treated with vaginal 23 26.6 


suppositories 


Table I. Clinical information on patients with fetal death 
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Gestational Fundal Duration of 

- age at induction | height at induction | uterine death 
Gravidity (wk) (wk) . (days) 
3.0. 31.8 27.5 14.4 
$2 26.1 21.7 13.2 










Group 1 — 
patients treated 
by intrauterine 

extra-amniotic route 


Group II — 
patients treated. with 
vaginal suppositories 


Success rate (%) 100 l 91.3 

Mean amount of 1.8 45.2 
PGE, used (mg) i 

Time of first uter- l 8.8 116.6 
ine contraction (range, 4 to 20) (range, 2 to 295) 
(min) l 

Induction-to- 8.6 + 4.49 9.2* + 3.94 
delivery. interval 
(hr) (mean + 
SD) 

Oxytocin augmen- — 30.4 
tation (96) j 

Duration of — 4.3% 
Pitocin augmen- 
tation (min) 

Retained placenta 3.8 23:8" 


curettage (%) 


*Based on 21 patients who were successfully delivered of 
infants. i 


known amount of ampicillin and saline solution was 
inserted through the endocervical canal to lie just 
within the internal os, between the amniotic membrane 
and the uterine wall. The balloon of the catheter was 
filled with the same solution. A test dose of 125 mi- 
crograms of PGE, was given, and then, 10 minutes la- 
ter, an additional 250 ug was injected. Thereafter, 375 
g (1.5 ml) of the PGE, solution was injected every 2 
hours until delivery. Aseptic precautions were strictly 
observed throughout the procedure. 

For the past 2 years, 28 consecutive patients in whom 
a diagnosis of fetal death had been confirmed by means 
of the same criteria mentioned above were treated with 
PGE, vaginal suppositories. Each vaginal suppository, 
containing 20 milligrams of PGE, in a 1-gram lipid base 
was inserted into the posterior fornix at 3- to 6-hour 
intervals as determined by uterine response and the 
patient's tolerance. The patient remained in the supine 
position after insertion of the suppository. Meperidine 
and Sparine were administered whenever necessary. 
In some patients, prochlorperazine (Compazine) was 
given to control nausea and vomiting. Infusion of 


Pitocin was used in some patients for augmentation 
purposes only. 


Results 


Clinical information on the .patients is shown in 
Table I. The mean age of the patients in Group I 
treated with intrauterine extra-amniotic PGE, was 31 
years. The average gestational age at the time of in- 
duction of labor was 31.3 weeks, with an average fun- 
dal height of 27.5 weeks. The pregnancies were termi- 
nated after an average of 14.4 days of death in utero. 
similar clinical information on the patients in Group II 
is also shown in Table I. These patients were treated 
with PGE, vaginal suppositories. The mean age was 
26.1 weeks, with an average fundal height of 91.7 
weeks. The pregnancies were terminated after an aver- 
age of 13.2 days of death in utero. 

All patients, except two in Group II, were success- 


fully delivered of infants vaginally. There was a 91.3% 


success rate for Group II patients treated with PGE, 
vaginal suppositories (Table II). One patient (13) pre- 
sented with a transverse lie and a death in utero at the 
twenty-third week of gestation, probably due to severe 


chronic hypertension secondary to advanced Class F 


diabetes mellitus with renal involvement., Her previous 
pregnancy had terminated at 34 weeks’ gestation by 
low-flap transverse cesarean section due to uncontrol- 
lable hypertension. The patient received a total of 140 
mg of PGE, vaginal suppositories in seven divided 
doses at 4-hour intervals. A decrease in uterine activity 
was noticed and, finally, a diagnosis of rupture of the 


. uterus was made. However, there were no other 


classical signs of uterine rupture. An emergency 
exploratory laparotomy was performed. The second 
patient, who had no known medical complications, pre- 
sented with a 22-week intrauterine pregnancy by dates 
and a 14-week fundal height. A total of 120 mg of 
PGE, vaginal suppositories was given in divided doses 
at 4-hour intervals.-Only mild uterine contractions 
were detected even with oxytocin augmentation. Since 
her uterine size was small, a dilatation and aspiration 
procedure was performed 24 hours later. This was not 
attempted initially because the pregnancy had reached 
22 weeks’ maturity, at which stage it was thought that 
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Table III. Side effects 





Vital signs 





Temperature 100° F. ; 

Blood pressure: {Diastolic >20 mm Hg 
Tachycardia 
Respiratory rate change 
Gastrointestinal symptoms: 
Vomiting 

Diarrhea 


~ 


0 
0 
0 
0 
15.4% (4/26) 


7.7% (2/26) 
7.7% 


Group I—patients treated by 
intrauterine extra-amniotic route 


Comparison of vaginal and intrauterine prostaglandins 771 


Group II —patients 
treated with vaginal suppositories 


43.5% (10/23) (p < 0.005) 
0 


13.0% (3/23) 
0 
56.5% (13/23) (p « 0.005) 
39.1% (9/23) 
26.1% (6/23) 


large bony fetal parts might be encountered and that 
vaginal suppositories might cause excessive mechanical 
dilatation which would damage the cervix. 


The mean total amount of PGE, administered via the 


intrauterine extra-amniotic route was 1.8 mg, in com- 
parison to 45.2 mg used as a vaginal suppository. Pa- 
tients in Group I experienced their first contraction 
(mean, 8.8 minutes) much sooner than those in Group 
II (mean, 116.6 minutes). No patients experienced con- 
tractions prior to the administration of PGE, via the 
intrauterine extra-amniotic route or as vaginal sup- 
positories. However, the induction-to-delivery intervals 
are similar, namely, 8.6 +4.49 hours for thein- 
trauterine extra-amniotic route and 9.2 + 3.94 hours 
for the vaginal route, excluding the two instances of 
failure. l 

Oxytocin was used in 30.4% of Group II patients for 
augmentation purposes only. Most of the augmenta- 
tion was performed after the fetus had been expelled 
and while the placenta was still retained. 

The side effects encountered in the two groups are 
shown in Table III. Gastrointestinal symptoms were 
the most common in both groups, and occurred with 
greater frequency when vaginal prostaglandin was 
used (p « 0.005). Vomiting and diarrhea were both 
more frequent when vaginal suppositories were admin- 
istered. A difference in the vital signs was also encoun- 
tered in the two groups. More than 40% in the vaginal 
group developed a transient pyrexia of over 100? F. 
(p < 0.005). No:changes in diastolic blood pressure or 
respiratory rate were observed with either technique. 
Three patents in the vaginal prostaglandin group de- 
veloped a tachycardia. 


Comment 


It has been established experimentally that prosta- 
glandin infused intravenously is rapidly removed from 
the bloodstream, so that only a small fraction of the 
amount infused reaches the uterus.!* This necessitates 
high dosages, which have marked gastrointestinal side 
effects, including discomfort at the injection site 
from a vasculitis without thrombosis." Therefore, 


other routes of administration have been sought for 
clinical usage. Subcutaneous and intramuscular injec- 
tions are extremely painful and, therefore, unsuitable 
for clinical use. Although large amounts of orally ad- 
ministered prostaglandin will induce uterine contrac- 
tion,!5 the side effects, particularly diarrhea and vomit- 
ing, are intolerable. Fortunately, the prostaglandins are 
locally acting hormones, so that intrauterine adminis- 
tration, either extra-amniotic or intra-amniotic, has 
proved to be satisfactory. Vaginally administered pros- 
taglandins" have been employed to stimulate the 
uterus. 

This study.compared the effectiveness and safety of 
PGE, vaginal suppositories and PGE, administered via 
the intrauterine extra-amniotic route. Both routes of 
administration were technically easy to use. The 
induction-abortion intervals were comparable. How- 
ever, the vaginal route required 25 times more PGE, 
for the successful evacuation of the uterus. These large 
doses may indicate that the prostaglandin is first ab- 
sorbed into the bloodstream before acting on the 


uterus, with side effects that are apt to be severe. How- 


ever, a small fraction of the prostaglandins was effec- 
tive when given locally, as in the intrauterine extra- 


. amniotic technique. The most common side effects 


were gastrointestinal, and these occurred three to four 
times more frequently when the vaginal route was 
used. Prostaglandin-induced pyrexia was transient and 
occurred at the rate of 43.5% in the patients treated 
with the vaginal suppositories. Shivering was not en- 
countered in these patients. Pyrexia does not occur 
with intrauterine extra-amniotic administration of 
prostaglandin, and no increase in infection has been 
found with this means of use. This finding is in contrast 
with that in the study by Roberts and associates,'? but 
agrees with the findings in other large studies.” !? The 
extra-amniotic route is particularly suitable because the 
fetal membranes are kept intact, thus reducing the risk 
of intrauterine infection. 

In addition, two thirds of the patients (Table J) 
treated with vaginal suppositories received oxytocin 
augmentation, whereas no oxytocin was used in the 
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patients treated by intrauterine extra-amniotic admin- 
istration. Curettage was performed for retained pla- 
cental tissue in one fourth of the patients treated with 
vaginal suppositories. No consumptive coagulopathy 


was found with either route of administration of pros- . 


taglandin therapy. An additional disadvantage with the 
vaginal method is that absorption is unpredictable, es- 
pecially after the membranes rupture or if there is vag- 
inal bleeding. | i 


All patients were successfully delivered of infants - 


vaginally when the intrauterine extra-amniotic route of 
PGE, administration was employed. There were two 
failures among the patients in whom PGE, vaginal 
suppositories were used. One patient experienced a 


death in utero at 23 weeks’ gestation, and the second . 


patient, who had had one previous low-flap transverse 
cesarean section, had a transverse fetal lie.'? Bailey and 
associates! reported a similar case of a patient who had 
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undergone two previous cesarean sections who was 
successfully delivered of an infant vaginally. Because 
the increased risk of uterine rupture after a previous 
cesarean section is well recognized, there will be con- 
ünuing controversy about the use of PGE; sup- 
positories in patients with previously scarred uteri. The 
second patient had a 14-week uterus size and was given 
a total of 120 mg of PGE, in suppository form over a 


` 24-hour period. Even after oxytocin augmentation, she 


experienced only mild üterine contractions. À dilata- 
tion and aspiration procedure was performed in order 
to evacuate the uterus. d 

In the management of fetal death in utero; PGE, 
administered by the intrauterine extra-amniotic route 
may offer a higher degree of efficacy and safetv with 
fewer side effects than PGE, administered by the vagi- 
nal route. 
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Treatment of premature labor with beta 


sympathomimetics: Results with isoxsuprine 
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This propective study presents a protocol for the treatment of oremature labor with beta 
sympathomimetics and the results when isoxsuprine was used. Seventy-two patients from 25 to 36 
weeks' gestation were treated. All patients were placed at bed rest, hydrated, and given parenteral 
sedation prior to the intravenous use of isoxsuprine. Treatment was continued via the intramuscular 
and oral routes until the thirty-seventh week of gestation. Three patients (4.296) were delivered of 
infants during the initial infusion, and 15 (20.2%) were delivered of infants within 2 weeks after the 
onset of therapy. Forty-nine (68%) were delivered of infants after 37 weeks’ gestation, and their 
infants weighed more than 2,500 grams. Maternal side effects were common, but none necessitated 
termination of therapy. There were six neonatal deaths, the causes of which were respiratory 
distress syndrome in two infants, necrotizing enterocolitis in one, group B streptococcal sepsis in 
one, congenital anomalies with sepsis in one, and multiple congenital anomalies in one. l 


(Am. J. OBSTET. GYNECOL. 137:773, 1980.) 


IN THE PRACTICE OF OBSTETRICS, inhibition of 
uterine contractions is often desirable, especially in the 
treatment of premature labor.’ Numerous agents have 
been used to induce tocolysis, including ethyl alcohol, 
magnesium sulfate, progesterone, beta sympathomi- 
metics, prostaglandin inhibitors, and calcium antago- 
nists.?"? In the comparative studies reported in the lit- 
erature, the beta-sympathomimetic agents appeared to 
be superior to other drugs and placebo in inhibiting 
premature labor"! Four of the studies included a 
control group and reported a significantly better re- 
sult-in the group treated with beta sympathomi- 
. metics.® 10, 11, 21 
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A prototype beta sympathomimetic, isoxsuprine, was 
the first agent of this type used to'treat premature labor 
and currently is the most widely used drug for this 
purpose in the United States." Recently, newer beta 
sympathomimetics have been studied, including ter- 
butaline, ritodrine, salbutamol, fenoterol, orcipre- 
nalne, and hexoprenaline.7!5 Many reports have 
claimed that these agents are more fij, selective and, 
therefore, associated with fewer B, side effects, such as 
tachycardia and hypotension. In addition, these re- 
ports have demonstrated better than 70% success in 
abating premature labor, which is superior to that of 
the first reports of the use of isoxsuprine as a tocolytic 
agent.'*~!4 Nevertheless, there are few randomized 
studies which have demonstrated the superiority of the 
newer beta-sympathomimetic agents or documented 
the significance of the side effects associated with isox- 
suprine. |. 

A comparison of the efficacy of various .tocolytic 
agents is difficult to accomplish because of the various 
protocol designs, status of cervical changes, membrane 
integrity, contraction frequency, gestational age at the 
onset of treatment, and definitions of success. In addi- 
tion, a systematic evaluation of the maternal and fetal 


'side effects would be mandatory. 


In an attempt to evaluate the different tocolytic 
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Table I. Tocolytic index??* 
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Uterine contractions None Irregular 
. Membranes Intact - 
Bleeding | None Spotting 


Cervical dilatation None 


Regular DEM - 
High or questionable rupture. - 
Marked loss - - 
One point for each centimeter 


Low rupture 


*The index is computed by adding the number of points for each sign. 


Table II. Patient characteristics and incidence of significant inciting factors 






No. of 
Weeks’ gestation patients 
2 


25-96 940  . L0. 
27-98 H 25.9 2.9 
29-30 12 214. 1.2 
31-32 15 24.3 2.0 
33-94 29 23.3 1.8 
35-36 3 21.3 2.0 
Overall 72 23,5% 1.9* 







Urinary 
tract infections 


-History of 
‘ premature labor 





Cerclage 





l 50 0 0 0 .0 
3 27.2 3 27:9 2 18.2 
2 16.6 1 8.3 0 0 
9 13.3 2 13.3 0 0 
3 10.3 3 10.3 0 0 
0 0 1 33.3 0 0 
1] 15.3* 10 13.8* 2 2.8* 





* Differences between groups not significant (p « 0.05). 


Table III. Mean cervical characteristics, tocolytic index, prolongation index, and days gained 





Effacement i 
Dilatation (%) Tocolytic index |. Prolongation index 
3.0 


. Weeks’ gestation Days gained 
25-26 . L0 «25 24.0 43.0 
27-28, 0.5 «25 3.1 | 24.] 46.0 
29-30 0.7 «25 2.8 27.9 57.5 
31-32 L2 <50 3.1 17.9 40.1 
33-34 1.1 «25 3.9 11.9 U RLT 
35-36 2.0 >50 4 : 5.0 11.3 

Overall mean 0.9 <25 3.2% 17.7% 37.8% — 


* Differences between groups not significant (p < 0.05). 


agents and control the various parameters, a protocol | 


was developed with the use of strict admission criteria, 
pretreatment therapy, and the concept of the tocolytic 
index and prolongation index.’ ?? 

The purpose of this report is to present the protocol 
developed and to evaluate the drug isoxsuprine as a 
tocolytic agent. This protocol, with isoxsuprine as a 
reference, can be used to evaluate other new beta- 
sympathomimetic agents. 


Material and methods 


In August, 1978, a protocol for the treatment of 
premature labor was instituted at the Robert B. Green 
Memorial Hospital in San Antonio, Texas. During a 
12-month period, 72 patients were treated according to 
protocol. Admission criteria included: (1) gestational 
age of 25 to 36 weeks; (2) cervical dilatation no greater 
than 4 centimeters with less than complete effacement; 
(3) intact membranes; (4) regular, painful uterine con- 


tractions occurring at a frequency no less than every 5 
minutes as determined by external tocodynamometry; 
and (5) absence of abruptio placentae, placenta previa, 
chorioamnionitis, fetal anomaly, intrauterine growth 
retardation, maternal cardiac arrhythmia, hyperthy- 
roidism, or serious maternal medical diseases obviating 
tocolysis. ' 

Treatment. Prior to admission into the study, each 
patient signed an informed consent. Only two patients 
who met the admission criteria failed to sign the in- 
formed consent and, therefore, did not participate in 
the study. Routine laboratory evaluation included a 
complete blood count, Venereal Disease Research Lab- 
oratory test (VDRL}, blood type, antibody screen, ur- 
inalysis, and urine culture. Each patient was placed at 
bed rest for a 1-hour.observation period. Uterine con- 
tractions were continuously monitored by external to- 
codynamometry, and fetal heart rate was recorded by 
ultrasound (Hewlett-Packard 8030A). During this time 


Volume 137 
Number 7 


the patient was hydrated with 500 ml of crvstalloid so- 
lution intravenously and sedated with parenteral me- 
peridine and promethazine. 

At the end of the observation period, beta-sym- 
pathomimetic therapy was initiated only if the patient 
still met the admission criteria. Of those patients se- 
quentially evaluated for premature labor, 58% failed to 
meet the admission criteria because of abatement of 
uterine contractions during the l-hour observation 
period. Isoxsuprine, in a concentration of 0.2 mg/ml, 
was administered via a constant-infusion pump at a 
dose of 0.1 mg/min. The dosage was increased by 0.1 
mg/min every 15 minutes until one of the following 
occurred: (1) uterine contractions abated: (2) the pa- 
tient developed adverse side effects of tachycardia or 
hypotension, defined as a pulse rate grea:er than 130 
bpm, systolic blood pressure less than 80. mm Hg, and 
diastolic blood pressure less than 40 mm Hg; (3) the 
patient experienced intolerable nausea and vomiting; 
or (4) the patient no longer met the admission criteria. 
When significant side effects developed, the infusion 
was either temporarily discontinued or tapered in 
order to alleviate the symptoms. To recuce the car- 
diovascular side effects, each patient was encouraged to 
lie on her left side with the head of the bed elevated 30 
degrees. 

The intravenous dosage at which uterine contrac- 
tions were abolished was maintained for 1 hour, then 
tapered at 0.1 mg/min every 15 minutes, and discon- 
tinued at 0.1 mg/min. When a rate of 0.5 mg/min was 
reached, 10 mg of isoxsuprine was administered in- 
tramuscularly every 3 hours for a total of eight doses. 
The frequency of injections was regulated according to 
the pulse rate and administered on schedule only if the 
pulse rate was less than 115 bpm. 

After completion of the parenteral regimen, isoxsu- 
prine was administered orally at a dose cf 10 to 20 mg 
every 6 hours. The dose was regulated in order to elici 
mild tachycardia, and after 48 hours tke patient was 
discharged from the hospital on an oral regimen of 
isoxsuprine until the thirty-seventh week of gestation. 
If premature labor recurred, the protocol was repeated 
only if the patient met the admission criteria. 

Evaluation. The study group was divided into 
2-week intervals according to the gestational age at 
onset of treatment, The tocolytic and prolongation in- 
dices were used. ‘The tocolytic index, initially devel- 
oped by Baumgarten and Gruber?? in 1973, scores the 
clinical signs of premature labor, including uterine 
contractions, cervical dilatation, bleeding, and rup- 
tured membranes (Table I). The amount of time the 
pregnancy can be prolonged has been shown.to be in- 
versely related to the tocolytic index. The prolongation 
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FORMULA: 
= 2 AT 
P.I. = T. Xx 100 
A T - Time from onset of therapy 
| to delivery 
TY. = Gestational age at the onset 


of tocolytic therapy 
Fig. 1. Formula for calculation of prolongation index (P.I.).'* 


index,'? defined as the time lag between onset of ther- 


apy and delivery divided by the gestational age at the 


onset of treatment, was employed to evaluate the rela- 
tive efficacy of the therapy (Fig. 1). This index allows 
for evaluation of long-term uterine relaxation with re- 
gard to the gestational age at which premature labor 
occurred. In addition, the absolute definition of success 
used in this study was delivery after 37 weeks’ gestation 
and an infant weighing more than 2,500 grams. Gesta- 
tional age in each patient was corroborated by evalua- 
tion of the neonate by the Dubowitz method and by 
antepartum ultrasound measurement of the biparietal 
diameter in those patients in whom there was a size- 
dates discrepancy. | 

A control group was not developed in this study for 
two reasons. First, to date, there are four controlled 
studies which report significantly better results in treat- 
ing premature labor with a beta-sympathomimetic 
drug.® 19. 1 21 Second, since the use of isoxsuprine for 
tocolysis has been the routine treatment of patients in 
our labor units for several years, and since withholding 
tocolytie therapy would have been a contradiction of 
our usual and standard practice, we elected to compare 
our results with other historically published data. 

Calculations of the infusion rate at which tocolysis 
was achieved, total amount of drug administered, and 
duration of intravenous therapy are reported. Side ef- 
fects and complications were divided into maternal and 
fetal categories; and the changes in blood pressure and 
pulse were tabulated according to the absolute and 
relative percent changes. 

A one-way analysis of variance was used to compare 
the variables among the' different gestational age 
groups. Student's t test was used to compare the mean 
blood pressure and pulse rate changes. 


Results 


The 72 patients were grouped into 2-week intervals 
according to the gestational age at the onset of treat- 
ment. There were no statistical differences between the 
age and parity of these groups. Infections of the uri- 
nary tract occurred in 15.3%, and a previous history of 
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Pola 
Y-INTERCEPT = 30 
R= -0,364 
P < ,002 





Fig. 2. Tocolytic index (T.I.) plotted against prolongation. . 


index (P J.). Correlation coefficient and Y-intercept are shown 
on graph. 


premature labor was found in 13.875 of all patients 
treated. Two patients underwent cerclage prior to the 
onset of premature labor (Table IT). Inclusion of these 
two patients in the study was allowed because the inter- 
val from placement of the cerclage to the onset of pre- 
mature labor was longer than 4 weeks in both patients. 
The cerclage was done for well-documented cervical 
incompetence in éach case. 

Table III shows the mean cervical dilation and ef- 
facement at the onset of therapy for each gestational 
week interval, as well as the amount of time gained, the 
tocolytic index (TI), and prolongation index (PI). The 
TI was not statistically different among: the groups. 
The days gained and the PI reveal that more time was 


gained in those patients treated during the twenty-sixth : 


through the thirty-second weeks of gestation; however, 
because of the variation among patients in each group, 
the differences were not significant. ‘The results of 
treatment relative to the TI are presented in Fig. 2. 
The inverse correlation of the TI to the PI is statisti- 
cally significant (R = —0.364, p < 0.002). Even though 
other factors must be considered, the Y-intercept of 
this graph is probably the best indicator of tocolvtic 
drug efficacy. For example, if the use of another to- 
colytic drug resulted in a significantly greater prolon- 
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gation of pregnancy at each TI, the Y-intercept would 
be greater, thus indicating a more effective drug. 

A PI can be calculated for a successful outcome, 
namely, delivery at 37 weeks, for each gestational week 
at which treatment was initiated. A definition line of 
success is illustrated in Fig. 3. Twenty of the 23 patients 
(87%) who were considered to be failures in this study 
had PIs below the success line. The mean + SEM of the 
PI of the failure group was 6.4 + 1.5 and was sig- 
nificantly different from the mean PI of the success 
group, which was 22.6 + 1.6 (p < 0.001). | 

Table IV presents the time gained with respect to the 
gestational age at the onset of treatment. Three pa- 
tients were delivered during the initial infusion of isox- 
suprine, and 15 were delivered of infants within 2 
weeks after the onset of therapy. Two patients had 
spontaneous rupture of membranes during infusions. 
Forty-nine patients (68.6%) were delivered after 37 
weeks of gestation, and the infant weighed over 2,500 
grams (Table IV). Two twin gestations were treated 
successfully. The mean TI was 2.9 in the patients 
defined as having a complete success, and 3.6 in the 
patients with treatment failure. This difference was not 
significant. | 

Table V'shows the intravenous dose of isoxsuprine 
required for abatement of uterine contractions, total 
amount of drug administered, and duration in hours 
of intravenous therapy. There were 94 intravenous in- 
fusions among the 72 patients, with overall mean val- 
ues of a tocolytic infusion rate of 0.6 mg/min and total 
dosage of 189 mg requiring.5.3 hours of administra- 
tion. The largest infusion rate and longest duration 
occurred in the 35- to 36-week interval group. How- 
ever, the different values obtained among the groups 


were not statistically significant (p 7 0.05). 


Side effects occurred in most patients; however, 
none was significant enough to require complete ter- 
mination of therapy. and only eight patients required 
an alteration of the intravenous dosage schedule (Table 
VI). Mild maternal tachycardia (pulse rate, ^ 115 bpm) 
was the most common side effect, occurring in 88%, 
with severe maternal tachycardia (pulse rate, >130 
bpm) in 29%, and hypotension (blood pressure, >80/ 
40 mm Hg) in 8%. Maternal nausea and vomiting 
occurred in 27%, and fetal tachycardia in 35%. 
Neonatal complications were common, occurring in 20 
patients treated (Table VID. The six neonatal deaths 
were secondary to respiratory distress syndrome (RDS) 
In two, necrotizing enterocolitis in one, group B strep- 
tococcal sepsis in one, congenital anomalies with sepsis 
in one, and multiple congenital anomalies in one. Only 
the two infants with RDS represented treatment fail- 
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Fig. 3. A theoretical line of successful prolongation index (P.I) at each gestational week during the 


study. 


ures. Both of the infants who were small for gestational 
age were delivered at term. There were six instances of 
RDS. All occurred in premature neonates, two of 
whom died. Three of the mothers of these RDS neo- 
nates received several courses. of tocolytic infusions. 
One of these infants who died had a birth weight of 986 
grams at 28 weeks' gestation. Three infants had con- 
genital anomalies, only one of which was lethal. 

The effect of isoxsuprine on maternal blood pres- 
suré and pulse rate is presented: in Table VIII. The 
mean systolic blood pressure (in mm Hg) at the start of 
treatment was 111.3 + 1.1 (+SEM) and decreased to 
95.6 + 1.0 (+SEM), representing a mean relative per- 
cent change of 15.6 + 1.2.* The diastolic blood pres- 


sure (in mm Hg) also decreased during therapy from’. 


*The percent relative change in blood pressure and pulse 
were calculated for each subject before and during therapy, 
e.g. Pulse before — pulse maximum 100. 

Pulse before -- pulse maximum 

2 


689 £ 1.0 (SEM) to 52.2 + 1.0 (£SEM), a mean rel- | 


ative percent change of 28.7 + 2.0 (4 SEM).* Increased 
maternal heart rate also occurred during treatment 
from 84.2 + 0.9 beats per minute (+SEM) to 118.7 + 
1.6 bpm (+SEM), representing a mean relative percent 
change of 33.9 + 1.4 (+SEM).* The. drop.in blood 
pressure was noted to occur early during treatment 
and resolved gradually. The tachycardia, however, oc- 
curred after the onset of the drop in blood pressure 
and usually persisted throughout therapy. 


Comment 
_ The purpose of this prospective clinical study was to 
develop a specific protocol to evaluate the treatment of 
premature labor with beta-sympathomimetics. 


d ` 
i 


*The percent relative change in blood pressure and. pulse 
were calculated for each subject before and during therapy, 
Pulse before ~ pulse maximum * 100 

Pulse before + pulse maximum 
2 


C. à 
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Table IV. Time gained after treatment 











_ Dehvery 
_ after 37 weeks, 
with infant >2,500 grams 

















. Delivered 
during infusion 


. Arrested 


Weeks’ gestation 2 weeks 


25-96 -0 ] l 
27-28 l 7 5 
29-30 0 12 10 
` 31-32 0 13 11 
33-34 ] 20 20 
35-36 l 1 2 
Total ` 3 54 49 


Table V. Intravenous tocolytic drug treatment parameters: Infusion rate, total drug given, and 
duration of infusion. Mean + (SEM) 











Total 
tsoxsuprine administered 
(mg) 









Tacolytic infusion rate 
(mg/min) 


No. of 
patients 


No. of 
treatments 


Total hours of 
intravenous infusion 










Weeks’ gestation 





25-26 9 5 0.5 (0.2) 98 (43) 2.8 (0.8) 
27-98 m 18 0.6 (0.1) 209 (46) 5.4 (0.7) 
29-30 12 14 0.6 (0.1) 310 (95) 7.0 (1.2) 
31-32 15 23 0.5 (0.0) 83 (13) 4.9 (0.4) 
33-34 29 3] 0.6 (0.1) 192 (39) 5.2 (0.8) 
35-36 3 3 0.8 (0.2) 402 (201) 8.7 (0.7) 
Overall. 7 94* ' .0.6 (0.0) 189 (23) 5.3 (0.4) 


*Fourteen patients required more than one treatment episode. 


Table VI. Incidence of side effects 


No. of 
patients | % 


as complete successes 68% of the patients treated. This 
figure compares well with that of other studies using 


Side effect other beta-sympataomimetics and less stringent criteria 

for success.” !' 15717. 22 Wallace and associates!" and 
ips n et aC HYCATOa(pUNe matey T 99 di Ingermarsson” showed 48% and 80% success rates, re- 
Severe maternal tachycardia (pulse rate, 2] 99 spectively, using terbutaline and delivery after 36 
2130) weeks as the criterion for success. Richter,? using de- 
Ec o dn DOO essit : livery after the 37 weeks' gestation and 14 days after 
Nausea and vomiting 20 97 the onset of treatment, showed an overall success 
is leg (fetal heart rate, 25 | 35 ‘of 50% with fenoterol, ritodrine, and buphenine. 


The major criticism of any study on prematurelabor 


therapy centers around the.difficulty of accurate-diag- 


nosis. In our study, strict admission criteria were 
adhered to. The continued presence of regular p_inful 
uterine contractions occurring at least every 5 minutes 
throughout an observation period of 1 hour perraitted 
tocolytic drug therapy. These criteria are stricter than 
.those employed by others. Each patient was placed at 
bedrest with intravenous hydration and sedation.prior 
to treatment in an attempt to exclude those paients 
who would respond to conservative measures. The 


addition of these "pre-tocolytic drug" measures s im- 


portant, because some authórs have claimed up tc 70% 
ablation of premature labor by bedrest alone.98- ' ?? 
Using the criteria of delivery-after 37 weeks’ geszation 
and an infant weighing over 2,500 grams, we deined 


Nevertheless, as mentioned previously, it is impossible 
to compare these studies unless the criteria for admis- 
sion into the study, gestational age at the onset of 
treatment, and signs of premature labor are all taken 
into consideration. For this reason, we used tocolytic 
and prolongation indices to evaluate the therapeutic 
efficacy. The Y-intercept of the graph of TI versus PI is 
probably the best indication of tocolytic drug efficacy. 
A measure of success would be to assess the PI at the 
gestation week at which treatment was begun and de- 
termine whether the PI is above, (success) or below 
(failure) the success line (F ig. 3). 

The intravenous infusion rate required to arrest 
uterine contractions ranged from 0.2 mg/min to 1.8 
mg/min. Although there was a general trend toward a 
higher infusion rate with advancing gestational age and 
with a high TI, the relationship with gestational age 
was not significant. The duration of intravenous ther- 
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apy is clearly another parameter that indicates the 
feasibility of treatment. In our study, the mean dura- 
tion was 5.3 hours, a tolerable limit. 

Of the 72 patients treated, 14 (19.4%) required more 
than one intravenous infusion episode, sometimes after 
an interval of several days. This finding indicates the 
need for educating patients and a close follow-up of 
anyone treated for premature labor. 

Because of the well-known side effects of beta- 
sympathomimetics, the acceptability of side effects in 
tocolytic therapy deserves special consideration when- 
ever these agents are used. Although 8896 of our pa- 
tients experienced mild tachycardia, 2996 experienced 
severe tachycardia, and 8% developed hypotension, 
discontinuation of therapy was not required for these 
side effects. All béta-sympathomimetics have side ef- 
fects. Some cause more significant tachycardia (i.e. 
isoxsuprine and orciprenaline), whereas others can 
cause an annoying tremor, (i.e., terbutaline). Perhaps 
the best indicator of acceptability is the incidence of 
_ discontinuance of therapy due to significant side ef- 
fects. Accordingly, the use of adjunctive measures, 
such as. pretreatment hydration, positioning of the pa- 
tient, and graduated changes in dosage, is an important 
point to remember in attempting to minimize these 
side effects. 

All 72 patients in the study were delivered of live- 
born infants. There were six neonatal deaths, two of 
which were due to respiratory distress syndrome and 
perhaps would have been prevented if tocolytic ther- 
apy had been successful. The fact that there were two 
infants who were small for gestational age and three 
who had congenital anomalies is disconcerting. One 


should make every effort to identify these infants in - 


any patient treated for premature labor. Changes in 
serum calcium, glucose, and bilirubin were noticed in 
13.9% of the infants; however, all abnormalities were 
marginal and responded to appropriate measures in 
the nursery, without complications. 

Although there is some evidence in the literature 
that beta-sympathomimetic drugs can induce the re- 
lease of pulmonary surfactant and may effect a lower- 
ing of the incidence of respiratory distress syndrome in 
the premature neonate,?* ?* six of the 22 premature 
neonates in this study (27%) developed RDS. We can 
make no comment on this since there was no placebo- 
treated group. | | l 

In conclusion, isoxsuprine was found to be an effec- 
tive inhibitor of premature labor when used according 
to the designed protocol. The results obtained compare 
favorably with those reported in the literature for other 
beta-sympathomimetic agents, and side effects of ther- 
apy were not found to be a significant complicating 
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Table VII. Incidence of neonatal complications 


Weeks’ | No. of ; 
gestation | patients | 96 | | 


25-96 `] 50 Neonatal death secondary to RDS, 
hypocalcemia 
27-28 6 63° Small for gestational age 
Neonatal death secondary to group 
B streptococcal sepsis 
RDS, pneumothorax, hyperbili- 
rubinemia 
Neonatal death secondary to RDS, 
hyperglycemia 
Imperforate anus, hypocalcemia 
RDS, patent ductus arteriosus— 
surgical closure 
29-30 3 30 Hypoglycemia, hyperbilirubinemia 
i Hyperbilirubinemia 
Neonatal death secondary to 
necrotizing enterocolitis, anemia, 
hypoglycemia, hypocalcemia, 
hyperbilirubinemia 
31-32 3 20 Ventral hernia 
Congenital esophageal atresia— 
repaired i 
RDS . >- l 
33-34 7 29 Small for gestational age 
Hyperbilirubinemia, hypoglycemia 
Undescended testicle 
RDS, patent ductus arteriosus, 
hyperbilirubinemia, hypocal- 
cemia, hypoglycemia 
Hyperbilirubinemia 
Neonatal death secondary to mul- 
tiple congenital anomalies 
Trisomy 21, neonatal death sec- 
ondary to sepsis 





Perinatal complications 


35-36 0 0 


Table VIII. Blood pressure and pulse rate changes 
and percent relative changes. Mean + (SEM) 


Before During 
treatment treatment % Change 


Systolic blood 111.8 (1.1) 95.6(1.0) 15.6 (1.2) 
pressure 

Diastolic blood 68.9 (1.0) 52.2 (1.0) 28.7 (2.0) 
pressure l 

Pulse rate 84.2 (0.9) 118.7 (1.6) 33.9 (1.4) 


factor. However, determination of the best beta-sym- 
pathomimetic drug for treating premature labor would 
require a randomized study of the available agents with 
the use of the protocol and evaluators for success pre- 
sented in this-article. | 


We wish to express our gratitude to the house 
officers and nursing staff at the Robert B. Green 
Memorial Hospital for their excellent care of patients 
and without whose help this study could not have been 
effected. 
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Cortisol, 11-desoxycortisol, and 21-desoxycortisol 
concentrations in amniotic fluid during 


normal pregnancy 
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C. FAIMAN 
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Winnipeg, Manitoba, Canada 


Concentrations of unconjugated cortisol, 11-desoxycortisol, and 21-desoxycortisol were measured 
by radioimmunoassay in amniotic fluid throughout gestetion. Cortisol levels rose from a median of 
6.5 nanograms per milliliter prior to 20 weeks to 13.9 ng/ml at 28 to 37 weeks. Median levels of 
11-desoxycortisol and 21-desoxycortisol were 2.6 ng/ml and 0.21 ng/ml, respectively, and did not 
change with advancing gestation. These normal values provide a basis for the application of assays 
of 11-desoxycortisol and 21-desoxycortisol in amniotic fluid in the prenatal diagnosis of congenital 
adrenal hyperplasia. (AM. J. OBSTET. GYNECOL. 137:781, 1980.) 


AN AWARENESS of the changes in concentrations of 
steroid hormones in amniotic fluid (AF) during the 
course of normal pregnancy has provided a rational 
basis for the prenatal diagnosis of congenital adrénal 
hyperplasia (CAH).'-? AF concentrations of 21-des- 
oxycortisol might be expected to:be even more dis- 
criminating than 17-hydroxyprogestercne in 21-hy- 
droxylase deficiency, whereas 11-desoxycortisol levels 
should be abnormal in the ll-hydroxylase form of 
CAH. It is the purpose of this report to provide normal 
values for AF levels of these two steroid precursors at 
different stages of pregnancy, and to compare these to 
AF concentrations of cortisol. 


Material and methods 


Samples of amniotic fluid were obtained at the time 
of therapeutic abortion or'diagnostic ‘amniocentesis 
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Table I. Percentage cross-reactivity of various 
steroids with antisera used for radioimmunoassay 






Antisera 


21-Desoxy- 
cortisol 


(%)* 


1 1-Desoxy- 
cortisol 


(%)* 













Steroids tested 





Cortisol 100.0 1.3 1.0 
Cortisone 11.4 — 2.1 
2 1-Desoxycortisol 2.4 100.0 <0.03 
2 1-Desoxycortisone «0.2 1.3 «0.03 
1 }-Desoxycortisol 14.6 0.5 100.0 
Corticosterone 3.0 3.0 0.05 
1i-Desoxycorticosterone 0.8 «0.02 4.2 
]l-Hvdroxyprogesterone — «0.1 11.0 0.2 
Progesterone «0.1 2.6 0.07 


* Data previously reported by Nishina and associates.* 


from pregnancies of 9 to 20 and 28 to 37 weeks, and 
stored at ~20° C until analysis. In the case of diagnos- 
tic amniocentesis, samples were included. only from 
women who were not in labor, and in whom the preg- 
nancy had a completely normal course, with delivery of 
a healthy term infant. Eighty-nine samples of amniotic 
fluid were available. Cortisol was assayed in all; 21- 
desoxycortisol and 11-desoxycortisol were assayed in 
43. For each analysis, duplicate 1.0-ml samples of 
well-mixed amniotic fluid and accompanying saline 
standards (0 to 500 picograms) and quality control AF 
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FETAL AGE (WEEKS) 


Fig. 1. Concentrations of cortisol, 1 1-desoxycortisol, and 21-desoxycortisol in human amniotic fluid 


. as a function of gestational age. 


pools were extracted with 12 ml of methylene chloride, 
which were then dried at 37° C under nitrogen. 

The antisera used for radioimmunoassay were raised 
in rabbits against the following antigens: cortiso]-6-car- 
boxymethyloxime-bovine serum albumin; 21-desoxy- 
cortisol-68-hydroxy-hemisuccinate-bovine serum .al- 
bumin*; and 11-desoxycortisol-6-a-hydroxy-hemisuc- 

*Provided by Dr. D. K. Fukushima,‘ Institute for Steroid 


Research, Montefiore Hospital and Medical Center, New 
York, New York. 


cinate-bovine serum albumin,* Specificity of these an- 
tisera is shown in Table I. The antiserum to 11-desoxy- 
cortisol was highly specific, whereas that for cortisol] and 
21-desoxycortisol cross-reacted with a number of re- 
lated steroids. | 
Chromatographic purification of samples was em- . 
pl»yed for the cortisol and 21-desoxycortisol assay. For 
the cortisol assay, samples were applied to a 1-cm di- 
ameter column containing 3 gm: of Sephadex LH-20 
and eluted with 1596 methanol/benzene; the cortisol 
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Table II. Concentrations (ng/ml) of cortisol, 1 [-desoxycortisol, and 21-desoxycortisol in amniotic fluid 


throughout gestation* 


| . l Fetal age 
Cortisol 6.5 (1.1-23.0) 13.9 (6-22.5)1 | 7.8 (1.1-23.0) 
(n — 69) l (n = 21). (n = 89) 
11-Desoxycortisol 2.6 (0.9-6.8) 2.8 (1.2-5.5) 2.6 (0.9-6.8) 
(n = 33) . (n= 10) (n = 43) 
21-Desoxycortisol 0.21 (0.06-0.41) 0.23 (0.13-0.41) 0.21 (0.06-0.41) 
(n = 33) (n = 10) (n = 43) 


*Values expressed as median (range) (No. of observations). . 


TSignificantly different from 9-20-week group (p < 0.01). 


fractions (15 to 24 ml) -were dried and analyzed by ra- 
dioimmunoassay. The coefficient of interassay varia- 
tion was +11%. For the 21-desoxycortisol assay, sam- 
ples were applied to 0.7 gm columns of neutral alumina 
which were eluted with 8 ml of 0.3% ethanol/benzene, 
10 ml of 0.8% ethanol/benzene (17-hydroxyproges- 
terone fraction), and 7 ml of 2.5% methanol/benzene 
(21-desoxycortisol fraction), as previously described? 


The coefficient of interassay variance was +18%. AF | 


concentrations of 11-desoxycortisol were measured bv 
radioimmunoassay without chromatography. The co- 
efficient of interassay variance was +7%. i 

For all three steroids, serial dilutions of AF and AF 
containing known amounts of steroid gave dose- 
response slopes parallel to the saline standards. The 
significance of differences between means of different 
groups was determined using the nonparametric Wil- 
coxon-Mann-Whitney test. 


Results and comment 


The AF concentrations of cortisol, 11-desoxycortisol, 
and 2l-desoxycortisol are shown in Fig. 1 and Table II. 
There was no sex difference in the levels of any of the 
three steroids. The median AF cortisol concentration at 
9 to 20 weeks' gestation was 6.5 ng/ml, and increased 
significantly (p « 0.01) to a median of 13.9 ng/ml at 28 


to 37 weeks. These values are similar to those observed 
at these stages of pregnancy in previous studies in 
which chromatographic techniques were used,* 7 but 
lower than those reported without chromatography.* ? 
The overall median 11-desoxycortisol concentration 


was 2.6 ng/ml, and there was no change with advancing 


gestation. The overall median 21-desoxycortisol level 
was 0.21 ng/ml, and there was similarly no significant 
difference between early and late gestation samples. 

Since the steroid content of AF appears to parallel 
that of fetal rather than maternal serum, and the pla- 
centa lacks both 11- and 21-hydroxylases," the pres- 
ence of these 11- and 21-hydroxylated steroids in AF as 
early as 9 weeks’ gestation provides indirect evidence of 
activity of these enzymes during the early development 
of the fetal adrenal cortex.'' Thus, it. would be ex- 
pected that in the presence of a fetus homozygous for 
either 2]-hydroxylase or 11-hydroxylase deficiency, AF 
concentrations of 21-desoxycortiso or 11-desoxy- 
cortisol, respectively, would be increased to abnormal 
levels. 
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Derek Grant, Miss Wendy Frith, and Mr. Iqbal Riyaz, 
and the secretarial assistance of Mrs. Jo-Ann 
McDougall and Miss Emma Gulbis. 
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Midtrimester abortion by dilatation and evacuation 
versus intra-amniotic instillation of prostaglandin F,,: 
A randomized clinical trial 


~ 


DAVID A. GRIMES, M.D. 
JAROSLAV F. HULKA, M.D. 
MARY E. McCUTCHEN 
Chapel Hill, North Carolina 


To compare the safety and feasibility of midtrimester abortion by outpatient dilatation and 
evacuation (D-E) versus inpatient intra-amniotic instillation of prostaglandin F;4 (PGFza), we 
performed a randomized clinical trial with 100 subjects estimated to be 13 to 18 menstrual weeks' 
pregnant. Subjects undergoing D-E abortion had significantly better compliance with the assigned 
treatment (10096 vs. 8896, p « 0.05) and less delay prior to abortion (mean 3.7 vs. 10.1 days, 

p « 0.001). Subjects receiving PGF,, had a relative risk of sustaining a complication 5.7 times that 
of subjects undergoing, D-E (95% confidence interval 2.1-15.3, p < 0.001). Subjects receiving PGF., 
also had significantly higher rates of vomiting and diarrhea (p « 0.01). Midtrimester abortion by 
outpatient D-E appears to be more acceptable to women, faster, and safer than by instillation of 


PGF,,. (AM. J. OBSTET. GYNECOL. 137:785, 1980.) 


SINCE over 100,000 women undergo midtrimester 
abortions each year in the United States, selection of 
the safest technique is an important medical concern. 
Intra-amniotic instillation of prostaglandin F4, (PGF24) 
is considered to be the method of choice by many au- 
thors.' However, numerous recent reports” ? have 
documented the safety of surgical dilatation and 
evacuation (D-E) in the midtrimester and have sug- 
gested that D-E may be preferable to labor-inducing 
methods. World Health Organization investigators* 
and others? have challenged the validity of these obser- 
vational studies and have suggested that only a ran- 
domized clinical trial can adequately compare these two 
techniques. Although the appropriateness of ran- 


domized trials for comparing surgical techniques has. 


been questioned,® we evaluated both abortion tech- 
niques in this way. 


Methods 


Patient selection. Resident and attending physicians 
staffing our hospital’s weekly abortion clinic inter- 
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viewed and examined all women requesting abortions 
during the study period. Each physician routinely 
performed suction curettage abortions in the clinic 
through 12 menstrual weeks; some performed such 
abortions at 13 to 14 menstrual weeks’ gestation in the 
operating room, through the hospital’s outpatient sur- 
gery program. If a physician in the clinic thought that, 
because of the history and pelvic examination, a wom- 
an's length of gestation exceeded his customary range 


. for suction curettage, we interviewed the woman as a 


prospective candidate. Thus, all women who would 
have ordinarily undergone instillation of an abortifa- 
cient became potential candidates. 
. We accepted as subjects women who were judged to 
be 13 to 18 menstrual weeks’ pregnant. Ultrasound 
examinations to confirm gestational age were not rou- 
tinely used. We accepted women of any age, race, or 
gravidity, provided only that they were willing to accept 
random allocation to either method, and that there was 
a reasonable expectation of follow-up information. We 
excluded those women in whom abortion had already 
been initiated spontaneously or artificially, in whom 
concurrent sterilization or other operation was antici- 
pated, and who had preexisting medical or surgical 
conditions that were thought to be incompatible with 
random allocation to one or both treatments. 

We focused on total complication rates in determin- 
ing the sample size, since to demonstrate a significant 


` 
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Table I. Characteristics of subjects undergoing 
midtrimester abortion by dilatation and evacuation 
(D-E) and instillation of prostaglandin Fo (PGFza) 






Characteristic 


Age (yrs) (Mean) 223 20.9 
Race (96 distribution) 
White 36.0 38.0 
Black and other "P 64.0 62.0 
Marital status (96 distribution) ' 
Married 16.0 16.0 
Single 84.0 84.0 
Gravidity (Mean) 2.5 2.1 
Gestational age* (weeks from 15.1 15.51 
last menstrual period) 
(Mean) 


*Gestational age at entrance into study as calculated from 
fetal foot length at time of abortion. 


in = 44. 


difference in major complication rates would require a 
sample size which would exceed the limitations of hos- 
pital space and personnel. We predicted a total compli- 
cation rate of 5.5% for subjects undergoing D-E and, 
with active management of retained placentas, a rate of 
between 30% and 40% for PGF,,-treated subjects.’ 
With an « of 0.05 and a sample size of 100, we calcu- 
lated the power of our study to be between 0.91 and 
0.99. | | 

Since differences in physician performance may bias 
the results of comparative studies of abortion tech- 
niques, Dr. Grimes performed all abortions and pro- 
vided all care to each subject. Prior to initiation of the 
study, he had performed 19 midtrimester abortions by 
the D-E technique,® in contrast to several hundred 
abortions with PGFza over the preceding 6 years. 

We rejected five women whose lack of transportation 
and residence long distances from the hospital made 


follow-up information unlikely. Two women declined . 


participation because they were unwilling to accept 
possible allocation to the "experimental" D-E tech- 
nique. All seven subsequently underwent PGF;, abor- 
tions; one woman who had initially been unwilling to 
accept D-E had a failed PGF;, abortion and required a 
D-E procedure thereafter. | 
Candidates who consented were assigned to treat- 
ment groups by means of cards inside sealed envelopes. 
The sequence of the sealed envelopes was determined 
by shuffling, selecting, and numbering the envelopes 
prior to initiation of the study. Thus, we randomly allo- 
cated 50 subjects to each treatment group by this meth- 
od, and we kept the operator unaware of the cumula- 
tive number of subjects assigned to each group. We 
then integrated subjects into the hospital's established 
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abortion program and allowed no movement of sub- 
jects from one treatment group to the other. 
Abortion techniques. Subjects assigned to abortion 
by D-E underwent their procedures through the hospi- 
tal's outpatient surgery program, usually within 5 days 
after evaluation in the abortion clinic. On the evening 
before the abortion, each subject reported to a hospital 
treaument room where the physician inserted multiple 
laminaria (mean 5.5 € 1.2) into the cervix under 
paraceryical block. Since virtually all subjects resided 
out of town, they spent the night in a motel unit adja- 
cent to and operated by our hospital. We provided an 
oral narcotic to use in case the laminaria caused pain. 
On the morning of the abortion, the subjects re- 
ported to the outpatient surgery lounge, and after 
changing into hospital gowns, they underwent abor- 
tions in the outpatient surgery suite. An anesthetist 
administered intravenous diazepam and fentanyl as 
needed. The physician removed the laminaria and per- 
formed an intracervical block with 20 cc of 1% 
lidocaine with epinephrine 1: 100,000.? If further dila- 
tation was needed, the physician used Pratt dilators up 
to no. 59 French. Using Bierer ovum forceps and suc- 
tion curettage, the physician evacuated the uterus 
‘under local anesthesia. Oxytocics were not used during 
the operation. At the conclusion of the abortion, the 
physician, anesthetist, and operating room personnel 
jointly estimated the loss of blood; an estimated loss of 
500 cc or more defined hemorrhage for this group. 
After the operation the subjects spent approximately : 
30 minutes in the recovery room and then | hour in the 
outpatient surgery lounge before being discharged. 
Subjects assigned to abortion by instillation of PGFs, 
were added to the hospital's on-call list for the beds 
designated for instillation abortions. When the subjects 
were estimated to be 716 menstrual weeks’ pregnant, 
and when a bed was available, the Social Work De- 
partment would call the subject in. We managed these 
abortions according to a standard protocol,'? with an 
inidal intra-amniotic dose of 40 mg and additional 
doses of 20 mg at 24 and 36 hours via an indwelling 
catheter if the subject had not aborted. We did not use 
laminaria, and we did not administer oxytocics prior to 
expulsion of both the fetus and the placenta. If the 
placenta had not been expelled within 2 hours after the 
fetus, we removed the placenta and performed a curet- 
tage. Other subjects underwent curettage routinely, so . 
that all but one subject underwent curettage prior to 
discharge. We deemed an abortion a “failure” if the 
fetus had not been expelled within 48 hours after in- 
stillation of the initial dose. We observed all subjects 
receiving PGF;, for a minimum of 4 hours after com- 
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Fig. 1. Distribution of subjects by gestational age (calculated from fetal foot length at time of abor- . 


tion) at clinic evaluation and at abortion. 


pletion of the abortion, and we determined the hemat- 
ocrit on each prior to discharge. A decrease in hemato- 
crit of =5 points defined hemorrhage for this group. 
We defined febrile morbidity for both groups as a tem- 
perature of 38° C or more on two or more occasions at 
least 4 hours apart. We determined gestational age for 
subjects in both treatment groups by comparing fetal 
foot length with means published by Streeter.” 

We scheduled a follow-up visit for each subject at 2 
weeks after the procedure; physicians other than the 
investigators performed these postabortion evalua- 
tions. In addition, we gave each subject in both groups 
a thermometer and instructions to take her tempera- 


ture twice daily for 5 days. We also provided our tele-. 


phone numbers and urged the subjects to call if fever 
or other problems developed. Prophylactic antibiotics 
'and oxytocics were not used. If a subject failed to keep 
her follow-up appointment, we made three attempts to 
contact her by phone or mail. 

Differences in rates were compared by chi-square or 
Fisher's exact tests. Means were compared by Student's 
t test. Where specified, we calculated the ratio of rates 
(with 95% confidence intervals) by the method of 
Miettinen.” 


Results 


A comparison of the characteristics of the subjects in 


the two treatment groups (Table I) showed no sig- 
nificant differences (p > 0.05); hence, standardization 
for differences in these characteristics was not neces- 
sary. Subjects assigned to abortion by D-E, however, 


had significantly less delay (Fig. 1) between the clinic 
evaluation and abortion (mean 3.7 versus 10.1 days, 
p < 0.001). During their longer waiting period, sub- 
jects allocated to abortion by PGF;, discontinued par- 
ticipation in the study significantly more often than 
those assigned to D-E (1296 versus 096, p « 0.05). One 
traveled to another state to obtain a D-E abortion, and 
five elected to cóntinue their pregnancies to term. One 
PGF;,-treated subject failed to abort by 48 hours; she 
underwent a D-E abortion thereafter without difficulty. 
No failures occurred in the D-E group, which included 
one twin gestation and one pregnancy at 2] menstrual 
weeks. : 

Subjects undergoing abortion by D-E required sig- 
nificantly less hospitalization time for abortion; 4% of 
D-E subjects and 100% of those receiving PGF;, spent 
one or more nights in the hospital (p « 0.001). Only 
two D-E subjects were hospitalized. One retarded sub- 
ject, who could not find her way in the hospital, was 
admitted the evening before abortion; and another 
subject with an hematocrit of 2596 was hospitalized and 
given a transfusion of two units of packed cells prior to 
abortion. 

Side effects. Gastrointestinal side effects were sig- 
nificantly more frequent in the PGF;,-treated group. 
The relative risk of having one or more episodes of 
vomiting was 4.6 times higher for subjects receiving 
PGE,, (95% confidence interval 2.3-8.9, p < 0.001). 
Twenty-four subjects (5596) had a mean 2.4 episodes of 
vomiting, in contrast to six subjects (12%) with a mean 
of 1.8 episodes in the D-E group. Eight subjects (18%) 
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Table II. Complications by method 





Major complications 


Grand mal seizure 0 i 
Hemorrhage requiring 0 2o o 
transfusion PA 
0 3 (7%) . 


Minor complications 
Hemorrhage (not requiring 


transfusion) 0 5 
Febrile morbidity 1 4 
Trauma to cervix or vagina 2 2 
Prostaglandin reaction Q ł 

3 (6%) 12 (27%) 
Total TZ 3 (6%) 15 84%)* 


*p < 0.001. 


Table III. Treatments of complications by method 


D-E ^ PGF ag 

Treatment (n — 50) (n = 44) 
Curettage 1 ] 
Antibiotics ] 4 
Blood transfusion 0 2 
Suture for hemostasis “2 0 
Repair of cervicovaginal fistula 0 a 

4 8%) 8 (18%)* 


*p > 0.05. 


receiving PGF,, had a mean of 2.9 episodes of diarrhea, 
whereas no subjects undergoing D-E had diarrhea 
(p < 0.01). 


All but two subjects in the D-E group tolerated the ` 


laminaria well. Two (496) requested and underwent 
removal of the laminaria after 4.8 and 5.5 hours be- 
cause of pain. Each of these subjects subsequently sus- 
tained a complication. | | 
Complications. Subjects receiving PGF sustained 
significantly more complications (Table II). The rela- 
tive risk of having a complication was 5.7 times higher 
for this group (9596 confidence interval 2.1-15.3, 
p < 0.001). As defined by the Joint Program for the 
Study of Abortion,? three major complications oc- 
curred among the PGF,,-treated group: one grand mal 
seizure and two cases of hemorrhage requiring trans- 
fusion (postabortion hematocrits of 22% and 24%). 
Neurology consultants considered the seizure to be 
vasovagal in origin, since it occurred when a hemor- 
rhaging subject was placed in a wheelchair prior to 
curettage. In addition, there were 12 minor complica- 
tions. Five other subjects had hemorrhage documented 
by a decrease in hematocrit of =5 points. Four had 
febrile morbidity: one from an infected incomplete 
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abortion, one from endometritis, one from endome- 
tritis and a urinary tract infection, and one from a uri- 
nary tract infection. alone. Two subjects sustained 
trauma to the cervix, one with formation of a cer- 
vicovaginal fistula, and the other with a I-cm laceration 
of the anterior lip. One subject had an adverse 
prostáglandin-related reaction; after injection of a 
5-mg test dose, she developed flushing, violent vomit- 
ing, urinary incontinence, and a sense of panic. No 
further prostaglandin was given, and she aborted in 
16.3 hours. i 

Among the subjects undergoing D-E no major com- 
plications occurred. But there were three minor com- 
plications: one infected incomplete abortion, one su- 
perficial tenaculum tear of the cervix, and one case of 
abrasion, of the left vaginal sidewall noted 5 days after 
abortion. 

Treatments of complications. Subjects receiving 
PGF2, (Table IH) had a rélative risk of requiring 
treatment of a complication 2.3 times that of subjects 
undergoing D-E (p > 0.05). PGFza-treated subjects re- 
quired eight treatments: one subject needed curettage, 
four received antibiotics, two received blood transfu- 
sions, and one required repair of.a cervicovaginal 
fistula. Subjects undergoing D-E received four treat- 
ments: one required curettage and antibiotics, while 
the two subjects with cervical and vaginal trauma each 
required a single suture. Rates of readmission to a 


hospital were not significantly different for the PGFae- 


treated and D-E-treated groups (2.3% versus 2.096, - 
p > 0.05). 

The rate for obtaining follow-up information was 
higher for subjects undergoing D-E (7296) than for 
those receiving PGF2, (59%), although this difference 
was not statistically significant (p > 0.05). 


Comment . 


This randomized clinical trial found outpatient D-E 
to be safer than inpatient administration of PGF;, for 
midtrimester abortion. Random allocation of subjects 
to the two treatment groups resulted in comparable 
groups for study (Table I), thus making selection bias 
an unlikely explanation for these findings. Ascertain- 
ment bias is also unlikely to have accounted for the 
differences observed. Independent evaluators saw the 
subjects in follow-up examinations, although they had 
access to the subjects’ hospital charts. Postoperative 
hematocrits were not performed on subjects under- 
going D-E because the subjects were discharged before 
equilibration could occur. Nevertheless, the participa- 
tion of an anesthetist, operating room technician, and 
surgeon in estimating the amount of blood lost should 
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have precluded large errors, and hypotension was not 
documented in any subject during or after D-E abor- 
tion. Inspection of the cervix of each subject after 
abortion eliminated bias in ascertainment of cervical 
injuries. The higher rate for follow-up information for 
D-E subjects may have contributed to more complete 
ascertainment of complications for this group. Each of 
the six subjects assigned to PGFs treatment who dis- 
continued participation was lost to follow-up; if we as- 
sume that each sustained no complication during the 
remainder of her pregnancy and its terniination, the 
difference in complication rates remains statistically 
significant (p « 0.01). Likewise, the confounding factor 
of differences in physician experience and skill cannot 
explain the differences observed. One physician per- 
formed all abortions. Moreover, his relative inexperi- 
ence with the D-E technique should have minimized 
differences in complications. Finally, because of the 
small p value obtained, chance is unlikely to have ac- 
counted for the lower complication rate with D-E. 
Thus, the differences observed appear to be real. 
These findings are consistent with those of the 
largest observational study to date.” Another evalu- 


ation’? of the morbidity associated: with PGF, for 


example, found a total complication rate of 4396, with 
rates of 15% for endometritis, 13% for hemorrhage, 
15% for antibiotic use, and 3% for cervical trauma. A 
significantly higher rate of urinary tract infections as- 
sociated with instillation abortions than with D-E- was 
documented previously.? Guided by the data of Berger 
and Kerenyi" in regard to the management of retained 
placenta, we allowed a maximum of 2 hours after pas- 
sage of the fetus before removing the placenta and 
performing curettage. If excessive bleeding was 
noticed during this interval, we performed a curettage 
immediately. Because routine postabortion curettage is 
not recommended by a standard PGF,, protocol,” we 
did not perform curettage in one subject who was 
thought to have aborted completely. When she was 
readmitted to another hospital because of an infected 
incomplete abortion, we modified our protocol to in- 
clude curettage on all subjects receiving PGF;4. Even if 
one assumes that this complication could have been 
averted by postabortion curettage, the difference in 
total complication rates remains statistically significant 
(p,« 0.01). | | 

Although unpleasant gastrointestinal side effects are 
not threatening per se, they are noxious and fatiguing 
to women undergoing abortion. Nausea, vomiting, or 
diarrhea occurs in about 50% of women who receive 
PGF,,.'° Vomiting associated with D-E occurred only 
during the overnight treatment with laminaria; cervical 
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dilatation, pain, or the narcotic tablets given may have 
been responsible. 

As with other. operations, adequate exposure and 
hemostasis are prerequisites to successful performance 
of midtrimester D-E abortions. Overnight placement of 
laminaria not only dilates the cervix, but, as shown in 
later pregnancies, increases cervical ripeness as well. 
Sequential placement of laminaria or hospital admis- 
sion ior administration of parenteral analgesics may be 
advisable when laminaria cause pain. The intracervical 
block with local anesthetic and epinephrine has been 
found, in extensive experience in the United States and 
overseas,? to provide effective hemostasis as well as an- 
esthesia; uptake of vasoconstrictor into the lower 
uterus may be responsible.? 

Gestational age is a principal determinant of the 
morbidity and mortality of abortion. By minimizing de- 
lays until z 16 menstrual weeks’ gestation, at which 
time amniocentesis becomes feasible, midtrimester D-E 
reduces the medical risks of women requesting abor- 
tion.” Subjects assigned to abortion by PGF were de- 
layed a mean of 6.4 days longer than those allocated to 
D-E; moreover, the delays incurred by PGF;,-treated 
subjects were less than usual for our hospital. Since 
nearly half of all potential instillation abortion candi- 
dates underwent D-E during the study period, the wait- 
ing list for admission for instillation of PGF2q was 
shortened substantially. 

Both the D-E technique itself and its reduction in 
delays lessen the emotional anguish of women request- 
ing midtrimester abortion.” Three (6%) of the subjects 
assigned to abortion by PGF who dropped out of the 
study cited as their reason fear of a long, painful labor 
culminated by abortion in bed. | _ 

Cervical injury and potential cervical incompetence 
in later pregnancies have been cited as disadvantages of 
midtrimester: D-E abortions.? However, in this trial, 
subjects undergoing D-E abortion after overnight lam- 
inaria treatment sustained fewer and less severe in- 
juries to their cervices than did subjects receiving 
PGF oa. | 

Although midtrimester D-E abortion appéars to be 
safer, faster, and more compassionate than instillation 
of PGE;,, the technique requires more technical facility 
than instillation abortions. Nevertheless, the technique 
can be learned easily by physicians experienced in vag- 
inal operations. In addition, midtrimester D-E trans- 
fers much of the emotional burden of abortion from 
the woman and the nursing staff to the surgeon? 
Greater technical and emotional involvement in mid- 
trimester abortion appears to be a worthwhile price for 
physicians to pay, however, when the gains to women 
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in safety, speed, comfort, and acceptance a-e so large. 


In conclusion, both this randomized clinizal trial and - 


the largest observational study to date? have found 
. D-E to be significantly safer than the instillation of 
PCFa, for midtrimester abortion. Although the poten- 
tial long-term effects of this and other madtrimester 
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its safe 
its effective 
and its lower dose 


For Brief Summary, see next page. 





OVCON-35 


21 peach tablets of norethindrone 0.4 mg and 

ethinyl estradiol 0.035 mg. Each green tahlet 

in the 28-day regimen contains inert ingredients. 

Indications and wes Ovcon is indicated for the prevention of pregnancy. Some combination 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 


are reported for the higher dose combination products. 
Contraindications: Oral contraceptives should not be used in women with any of the following 
conditions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
thrombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease. 
4) Known or suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
etra 6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy 

rnings: 






Cigarette smoking increases the risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral contraceptives should be strongly advised notto smoke. 
Use of oral contraceptives is associated with increased risk of several serious conditions, 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 









1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thrompoembolic arid 
thrombotic disease associated with use of oral contraceptives is well established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk offatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are4 to 11 times morelikely than nonusers to develop these 
diseases without evident cause. In a study of cerebrovascular disorders in women with and without 


predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greaterthan - 
nonusers and therisk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial . 


infarction associated with the use of oral contraceptives has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing myocardial infarction, regardless of whether 
the patient was an oral contraceptive user or not. Oral contraceptives, however, were found to be a 
clear additional risk factor. In terms of relativerisk, it has beenestimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke. 
Oral contraceptive users who smoke have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers who do not 
smoke. The amount of smoking is a very important factor. British investigators concluded that the 
risk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives; preparations containing 100 mcg. or more of estrogen were associated 
with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen. The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
products, and they should not be presumed to be risk-free. The overall excess mortality rate annually 
from circulatory diseases for oral contraceptive users was estimated to be 20 per 100,000 (ages 
15-35, 5/100,000; ages 35-44, 33/100,000; ages 45-49, 140/100.000). the risk being 
concentrated in older women, in those with a long duration of use, and in cigarette smokers. The 
highest risk was found in heavy cigarette smokers (15 or more cigarettes per day) who used oral 
contraceptives and were aged 40 or older. Women who smoke should be advised not to use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth, with the exception of oral contraceptive users who smoke and are over age 40. 
The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension, 
hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia, and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis and mesenteric thrombosis). 
Should any of these occur or be suspected, the drug should be discontinued immediately. If feasible, 
oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual, 
partial or complete loss of vision; sudden onset of proptosis or diplopia: papilledema; or retinal 
vascular lesions, and institute appropriate diagnostic and therapeutic measures. 3) Carcinoma. 
Long term administration of either natural or synthetic estrogen in certain animal species increases 
the frequency of carcinoma of the breast, cervix, vagina and liver. In humans, onestudy investigafed 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry. Of those women without predisposing risk factors for this disease, nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease. There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is essential. In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer or who 
have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they electto use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
have beenfound to be associated with the use of oral contraceptives. One study reported a higher risk 
associated with oral contraceptive formulations with high hormonal potency. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. 
This has been reported in short term as well as long term users of oral contraceptives. Two studies 
: relate the risk with duration of contraceptive use, the risk being much greater after 4 or more years of 
oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women 
presenting abdominal painand tenderness, abdominal mass, or shock. A few cases of hepatocellular 
carcinoma have been reported in women taking oral contraceptives. The relationship of these drugs 
to this type of malignancy is not known at this time. 5) Usein Pregnancy, Birth Defects in Offspring and 
Malignancy in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 
vagina and cervix. Although these changes are histologically benign it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are not available with the use of other estrogens but it cannot be 
presumed that they would notinduce similar changes. The data suggestthattheriskoflimb reduction 
defects in exposed fetuses is somewhat less than 1 in 1000 live births. In the past, female sex 
hormones have been used during pregnancy in an atfempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing 
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oral contraceptive therapy. Embryos with these anomalies are virtually always spontaneously 
aborted. Whether thereisan overall increase in spontaneous abortion of pregnancies conceived soon 
after stopping oral contraceptives is unknown. It is recommended that for any patient who has 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen, If the patient has not adhered to the prescribed schedule, the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
beapprised of the potential risks to the fetus and the advisability of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians recommend three months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
Shouid not be used as a test for pregnancy. 6) Gall Bladder Disease. Studies have reported an 
increased risk of surgically confirmed gallbladder disease appearing after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of 
patients on oral contraceptives. For this reason, prediabeticand diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women receiving oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the 
reported prevalence in the first year. Women who previously had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches. 

The onset or exacerbation of migraine or development of headache of a new pattern which is re- 

current. persistent or severe, requires discontinuation of oral contraceptives and investigation of the 
cause. 10) Bleeding Irregularities. Breakthrough bleeding. spotting and amenorrhea are frequent 

reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another formulation may solve the problem. Changing toan oral contraceptive with a higher estrogen 

content, while potentially useful in minimizing menstrual irregularity, should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 

tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 

tives. Women with these preexisting problems should be advised of this possibility and encouraged 

to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopicas wellas intrauterine pregnancy 
may occur in contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 

intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy. The higher ectopic- 

intrauterine ratio has been reported with both combination products and progestin-only oral 

contraceptives. 12) BreastFeeding. A small fraction of the hormonal agents in oral contraceptives has 

been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 

infant cannot be determined at this time 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen 
and pelvic organs. including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention, conditions which might be aggravated 
by fluid retention, such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or 
asthma require careful observation. 5) Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any ees receiving such drugs, the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is yet to be determined. 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency. 

9) The pathologist should be advised of oral contraceptive therapy when relevant specimens are 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors VII, VIII, IX. and X; decreased antithrombin 3; increased norepinephrine- 
induced platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone, as measured by protein-bound iodine (PBI), T, by column. or T, by 
radioimmunoassay. Free T, resin uptake is decreased, reflecting the elevated TBG, free T, 
concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced response to 
metyrapone test. 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patientand has 
been made available for distribution by the pharmacist. 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone. phenytoin sodium and ampicillin. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, 
coronary thrombosis, cerebral thrombosis, cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related: Nausea and/or vomiting, usually the most common adverse reactions, 

occur in approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule, are seen much less frequently or only occasionally.); gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding: spotting; change in menstrual flow; 

dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma which may persist; breast changes (tenderness, 
enlargement, and secretion); change in weight (increase or decrease); changein cervical erosion and 
cervical secretion; possible diminution in lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; rash (allergic); mental depression; 

reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome, intolerance to contact lenses, change in corneal curvature (steepen- 
ing). cataracts, changes in libido, choréa, changes in appetite, cystitis-like syndrome, headache, 
nervousness, dizziness, hirsutism, loss of scalp hair, erythema multiforme, erythema nodosum, 
hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 

Acute Overdosage: Serious il! effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding 
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‘Nonspecific’ vaginitis 
...Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 


... Often chronic—in c recent clinical study of 
5,000 consecutive cases of chronic vaginitis, the 
chief cause was undiagnosed H. vaginalis vaginitis, NS. 
followed by candidiasis and trichomoniasis: 


V. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 












When you unmask 
"nonspecific" vaginitis 
you may find 

H. vaginalis 





Triple Sulfa Cream/Vaginal Tablets 





effective 
against 
H.vaginalis— 
the cause of 
over 90% of 
“nonspecific” 
vaginitis 















Effective 


Based on a review by the National 
Academy of Sciences/National Research 
Council, SULTRIN was rated as 
“effective” against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. 


Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 


Contraindications: Sulfonamide sensitivity and kid- 
ney disease. 


Dosage: SULTRIN Cream: One applicatorful intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 2.75 oz. 
78 g} tubes with the ORTHO* Measured-Dose 
Applicator. 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 


*Trademark (CO OPC 1978 OJ582-7 


“The doctor put me ona 
birth control pill called.. 
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LOESTRIN 15/30 


(15 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


..Hesays 
theres no sense 
taking more estrogen 

» 
than youneed. 





LOESTRIN*1.5/30 limits estrogen exposure and 
often reduces the frequency of estrogen-related side 
effects, because it contains just 30 mcg of ethinyl 
estradiol. LOESTRIN 1.5/30 combines this low 
estrogen dose with norethindrone acetate, a progestin 
thats been used alone for years in gynecologic 
therapy. Together, they offer more than 9976 effective 
oral contraception. 


When youre considering starting new patients on 
the "pill" or switching patients from higher estrogen- 
containing OCs to the low-dose ones, consider 
LOESTRIN 1.5/30...available in a 21-day regimen 
and the convenient 28-day regimen which includes 
1 days of iron tablets to take during the "off-week" 
and simplifies remembering to take the medication. 


LOESTRIN 1.5/30...highly effective 


protection with limited estrogen exposure - 


Please see following page for prescribing information. 


PARKE-DAVIS 
Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
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Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
PERGI TION 
Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 

In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was æpregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and thexisk of 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4 Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal! genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 










1. Thromboemboiic Disorders and Other Vascular Problems: An increased risk ofthromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is weti- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: In a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greatemn users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 

Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association These 
Studies found that the greater the number of underlying risk factors (cigarette smaking, 
hypertension, hypercholesterolemia, obesity, diabetes. history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke. but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk c? throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases c! the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality 3ssociated 
with ail methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction. is further 
increased by hypertension, hypercholesterolemia, obesity. diabetes. or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible. oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism omprolonged 
immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden cr gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia: papilledema; cr retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the protonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives: 
however, an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases cf un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, shouldbe monitored 
with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associatee with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdom:nal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 

5. Usage in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and Malignancy in 
Pbi ffspring: During early pregnancy, female sex hormones may seriously damage the 
offspring. 

An increased risk of congenital anomalies. including heart defects and limb detects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to tne schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the acvisability of 
continuation of the pregnancy should be discussed. 
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Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an allernate form of contraception for a period of time before attempting to conceive 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. Mb. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observed in a significant percentage of patients, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age is 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent. persistent, or severe, requires discontinuation of oral contraceptives 

10. Bleeaing irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 

PRECAUTIONS 

1. A complete medica! and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2 Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may resuit in a 
relative pyridoxine deficiency. 

B. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, Vill, 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability. 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanedio! excretion. (e) Reduced response to metyrapone test. 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium. and ampicillin £ 
ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis; Pulmonary embolism: Coronary thrombosis: Cerebral thrombosis; 
Cerebral hemorrhage; Hypertension: Gallbladder disease; Benign hepatomas; Congenital 
anomalies. 

. There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions. eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting. usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally. gastroin- 
testinal symptoms; breakthrough bleeding. spotting; change in menstrual flow; dysmenor- 
rhea; amenorrhea during and after treatment: temporary infertility after discontinuance of 
treatment; edema; chloasma or melasma; breast changes; change in weight; change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice: migraine: increase in size of uterine leiomyomata. rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis: 
change in corneal curvature; intolerance to contact lenses 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome: cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome, headache; nervousness: dizziness: hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum: hemorrhagic eruption: vaginitis, porphyria 
Special Notes on Administration 

teesirn [2 1.5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
fifth day, after discontinuing medication. ` 

Loestrin 1.5/30 — Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1.5/30 is not a good cyclic regula- 
tor There are patients whose inherent hormone balance will require larger amounts of estrogen 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence: reduced flow may be a 
result of medication and not indicative of pregnancy. 

HOW SU IED 

Loestrin 1.5/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. 

Loestnn [2N 1.5/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills. 
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Fetal heart rate monitoring in premature infants 
weighing 1,500 grams or less 
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Continuous monitoring tracings of fetal heart rate in 61 infants with birth weights of 1,500 grams. or 
less were analyzed and related to newborn outcome. Reassuring heart rate patterns or good 
baseline variability correlated well with a normal unbilical artery pH. Fetal heart rate patterns and 
baseline variability were not related in a predictive way to central nervous system hemorrhage, 
respiratory distress syndrome, or neonatal death. Early intervention and operative delivery in cases 
demonstrating abnormal fetal heart rate patterns may have influenced the outcome in these infants. 
Fetal heart rate patterns can play an important role in the intrapartum assessment of the condition 
of the very-low-birth-weight infant and may be used to select those infants requiring prompt 
operative intervention and vigorous neonatal resuscitation. (AM. J. OBSTET. GYNECOL. 137:791, 1980.) 


CONTINUOUS electronic monitoring of the fetal heart 
rate and uterine contractions has been widely applied 
to detect fetal distress in patients in labor. Both retro- 
spective and prospective studies have demonstrated a 
lower perinatal mortahty in monitored parturient 


women than in those whose labor were not continu- 
ously monitored.” ? Two studies of low-birth-weight : 


infants have suggested that abnormal fetal heart rate 
patterns are associated with an increased incidence of 
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respiratory distress syndrome and neonatal mortality.* * 
More recently, Neutra and his colleagues? retrospec- 
tively analyzed 15,846 cases and concluded that the ef- 
fect of fetal monitoring in reducing mortality was ob- 
served primarily in high-risk, low-birth-weight infants. 
The available studies of fetal monitoring in low-birth- 
weight infants have evaluated outcome in infants with 
birth weights predominantly above 1,500 grams. The 
present study assesses the outcome of preterm infants 
weighing 1,500 grams or less who were continuously - 
monitored during labor, and attempts to establish 
whether traditional methods of fétal monitoring apply 
in infants of such very low birth weight. 


Material and methods 


Fetal monitoring records of infants weighing 1,500 
gm or less were reviewed. Cases included in the study 
were those in which there were at least 30 minutes of 
interpretable heart rate—uterine contraction tracing 
prior to the delivery of the infant. In each case the 
monitor tracing was reviewed by one of the authors 
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Table I. Prediction of Apgar score from fetal 
monitoring data 







Deduct 
from Apgar 


FHR data score of 10 
FHR > 200 =3 
FHR = 180-199 . =2 
FHR = 160-179 ; =] 
Any of the above with smooth baseline =—2 
FHR = 80-100 =] 
FHR = 70-79 ; =2 
Variable decelerations with 80% of contractions -] 
Increasingly severe variable decelerations S2 
Variable decelerations <70 beats per minute =] 
{each minute) 
Late decelerations =2 
Increasingly severe =3 
Less than 100 beats per minute (consistent) -1 
Less than 70 beats per minute (each minute) -l. 


(S. G. G.) soon after the birth of the infant and without 
knowledge of the outcome of the delivery (Apgar scores, 
blood gases, need for resuscitation, etc.). The new- 
born records were reviewed by the other two authors 
(W. A. B. and C. B.) after the infant had been dis- 
charged from the hospital, and without knowledge of 
the interpretation of the fetal monitor tracing. 

Each monitor tracing was analyzed according to the 
methods of Hon? and Schifrin and Dame’ for predic- 
tion of the 1-minute and 5-minute Apgar scores. Points 
were subtracted from a total score of 10 for each of the 
items listed in Table I. The tracings were also analyzed 
for baseline fetal heart rate variability as described by 
Paul and associates,? and for periodic changes in fetal 
heart rate as defined by Kubli and associates.? Fetal 
heart rate accelerations, early decelerations, and mild 
and moderate variable decelerations were regarded as 
"benign periodic changes," whereas severe variable and 
late decelerations were classified as “ominous periodic 
changes." 

Staff obstetricians and staff neonatologists were in- 
volved in the labor, delivery, and resuscitation of the 
neonates studied.!? Decisions about the method and tim- 
ing of delivery were based on heart rate monitoring 
evidence of fetal distress that did not respond to changes 
in maternal position and the administration of oxygen. 
The deliveries were attended by a resuscitation team 
from the neonatal intensive-care nursery headed by a 
staff neonatologist who assigned the l-minute and 
5-minute Apgar scores and determined the need for 
resuscitation. Samples of blood for measurement of 
gases were obtained whenever possible from doubly 
clamped segments of umbilical cord. Only those cases in 
which a satisfactory sample of umbilical artery blood was 
obtained and analyzed within 10 minutes of collection 
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Table II. Patient population and outcome 


Patients | 61 
Birth weight - 660-1,500 (1,039 + 249.7) gm 
Gestational age 25-35 (29.9 + 2.5) wk 
Neonatal mortality 10/61 (165/1,000) 

Cesarean sections 23 (38%) 


Table III. Causes of neonatal deaths 


Neonatal deaths | Cause 


Congenital defects 
Hyaline membrane disease 
Necrotizing enterocolitis 
Central nervous system hemorrhage 
Failure to resuscitate 
Pulmonary hemorrhage 
Total: ; ] 
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were included in the study (36 of 61 cases). Subsequent 
to hospital discharge, each infant’s course was reviewed 
for evidence of morbidity. An infant was regarded as 


- having hyaline membrane disease if the postmortem 


examination demonstrated typical alveolar hyaline 
membranes. In surviving infants, respiratory distress 
syndrome was diagnosed if all of the following were 
present: (1) the arterial Po, was less than 50 mm Hg in 
room air; (2) increased ambient oxygen, continuous 
positive airway pressure (CPAP), or a ventilator was 
required for more than 24 hours to support respiration 
and maintain adequate blood gas values; (3) the chest 
x-ray film showed characteristic features of hyaline 
membrane disease; and (4) there was no evidence of 
other diseases causing respiratory distress. The diag- 


- nosis of central nervous system hemorrhage was made 


if the postmortem examination demonstrated intraven- 
tricular hemorrhage, or in those surviving infants who 
exhibited (1) seizures or recurrent episodes of apnea, 
(2) fullness of the anterior fontanelle, (3) a decrease in 
the hematocrit, and (4) blood in the cerebral spinal 
fluid. Computerized axial tomography (CAT) scans 
were not routinely used to establish this diagnosis. 
Neonatal deaths were those which occurred within 28 
days after birth. There was one late death on the 
eightieth day of life in an infant whose birth weight was 
1,100. grams and who died of cardiac failure from con- 
genital heart block unresponsive to therapy. 


Resuits 


The fetal monitoring records and the neonatal out- 
come of 61 infants whose birth weights. were 1,500 
grams or less are included in the study (Table II). The 
mean birth weight was 1,039 (+249.7) grams, and the 
mean gestational age was 29.9 (2.5) weeks. There 
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were 10 neonatal deaths, and the major cause of death 
in each case is listed in Table III. The distribution of 
births and neonatal deaths by 100-gram weight groups 
is illustrated in Fig. 1. The neonatal mortality rate of 
165/1,000 compares favorably with the birth-weight- 
adjusted expected mortality rate of 250/1,000 for this 
group of infants. The expected mortality is based on 
the outcome in 401 infants weighing 1,500 grams or 
less who were born at the University of Colorado 
Health Sciences Center from January 1, 1975, through 
December 31, 1978, analyzed by 100-gram weight 
groups. There were 18 infants with birth weights of 
1,000 grams or less (Table IV). Among these, seven 
(3995) had abnormal fetal heart rate tracings (ominous 
periodic changes, decreased baseline variability, or 
both). Six of these infants were delivered by cesarean 
section because of fetal distress, and there was one 
neonatal death. The latter infant, a 660-gram boy, died 
3 days after delivery as a result of hyaline membrane 
disease, pulmonary hemorrhage, and congestive heart 
failure secondary to patent ductus arteriosus. 

There were 43 infants with birth weights between 
1,001 and 1,500 grams. Five infants (1296) had abnor- 
mal fetal heart rate tracings, and three of these infants 
were delivered by cesarean section for fetal distress. No 
neonatal deaths followed. 

Therefore, among the study population of 61 pa- 
tients, 12 infants had abnormal fetal heart rate trac- 
ings. Nine of these babies (7596) were delivered by ce- 
sarean section for fetal distress. Only one neonatal 
death occurred among these infants with abnormal 
fetal heart rate tracings (11%). 

Prediction of Apgar score by fetal monitoring. 
Eighty-two percent of the 61 patients had an Apgar 
score of less than 7 at 1 minute. Prediction of a low 
Apgar score by means of the fetal monitor scoring sys- 
tem was associated with an infant with an actual low 


]-minute Apgar score in 9296 of the cases, and predic- | 


tion of à higli Apgar score resulted in an infant with a 
high Apgar score in 20% of cases. The- predicted 
I-minute Apgar score did not effectively discriminate 
actual l-minute Apgar scores beyond the distribution 
of high and low actual scores in the total group. 

Approximately 50% of the infants had a 5-minute 
Apgar score of greater than 7. The fetal monitor scor- 
ing system predicted that 49 of the infants would have 
an Apgar score of 7 or greater, and 23 (38%) of the 
infants did have (Table V). A low Apgar score was 
predicted for 20% of the patients but was observed 
in 51%. | 

Prediction of umbilical artery pH by fetal monitor- 
ing. Umbilical cord arterial blood gases were measured 
at the time of birth in 36 patients (Table VI). If the 
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Fig. 1. Distribution of births and neonatal deaths by 100-gram 
weight groups. 


periodic changes were reassuring, 26 of 30 patients 
(87%) had umbilical artery pH values of 7.20 or greater 
at birth. In eight cases in which ominous periodic 
changes occurred, the infants had umbilical artery pH 
values of less than 7.20. Fetal heart rate variability 
when normal was predictive of a pH value of 7.20 or 
greater in 24 of 29 cases (82%), whereas decreased 
variability was associated with a low umbilical artery pH 
in five of seven cases (71%). Abnormal fetal heart rate 


. patterns and baseline variability reliably predicted in- 


fants with low umbilical artery pH values (p « 0.01). 

Prediction of central nervous system hemorrhage by 
fetal monitoring. Six cases of clinically apparent cen- 
tral nervous system hemorrhage were detected among 
the 61 infants (Table VII). Reassuring periodic heart 
rate patterns predicted the absence of central nervous 
system bleeding in 48 of 53 infants (91%), whereas 
ominous patterns were associated with brain hemor- 
rhage in only one of eight neonates (13%). In 45 of 51 
cases (8896) of normal fetal heart rate variability, and in 
all 10 cases of reduced variability, no evidence of cen- 
tral nervous system hemorrhage was found. Thus, fetal 
monitoring data were not an effective predictor of cen- 
tral nervous system hemorrhage. 

Prediction of hyaline membrane disease by fetal 
monitoring. Twenty-five patients (41%) developed 
clinical or pathologic features consistent with the diag- 
nosis of hyaline membrane disease (Table VIII). 
Neither periodic heart rate changes nor fetal heart rate 
variability was predictive of infants who developed 
severe respiratory distress. Thirty-one of 53 (58%) in- 
fants with reassuring patterns, and 29 of 51 (57%) in- 
fants who had normal fetal heart rate variability es- 
caped serious respiratory disease. . 

Prediction of neonatal death by fetal monitoring. 
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Table IV. Neonatal deaths by fetal heart rate characteristics and methods of delivery 


Normal fetal heart rate 


Abnormal fetal heart rate 


Cesarean section 


Birth weight (grams) Neonatal death Neonatal death Neonatal death Neonatal death 


0. 0. 
«1,000 8 3 3 1 l 6 l 
1,001-1,500 24 2 14 3 2 0 3 0 
Total 32 5 . a 4 3 0 9 1 


Table V. Prediction of 1-minute and 5-minute . 
Apgar scores by fetal heart rate monitoring 


Apgar 7 Apgar «7 
One-minute 


Apgar 7+ 10 39 > 20 










Percent 
accuracy . 


Expected 
Apgar score 





Apgar < 7 l ll 92 2 
Five-minute 
APR T+ 23 26 49 NS 
pgar <7 7 5 42 . 


NS = Not significant. 


There were 10 neonatal deaths (Table IX). All of these 
were observed in instances of reassuring periodic 
changes, and all but one occurred with normal fetal 
heart rate variability. The poor correlation between 
abnormal fetal heart rate characteristics and neonatal 
death may be due to expeditious delivery in those cases 
of ominous periodic fetal heart .rate or decreased 
baseline variability. In 12 cases of abnormal fetal heart 
rate patterns, the infants were delivered promptly be- 


cause of fetal distress, nine by cesarean section and . 
l 


three vaginally. 


Comment 


More premature than term infants die during the 
intrapartum period. Intrauterine asphyxia may also 
lead to depression at birth and ‘subsequent hyaline 
membrane disease. Few studies, however, have exam- 
ined the predictive value of fetal heart rate patterns in 
very-low-birth-weight infants. As neonatal care im- 
proves and the survival rate of these infants increases, 
it is essential that the clinician have a clearer under- 
standing of the changes in fetal heart rate which may 
signal intrauterine distress in such cases. 

Martin and his associates! examined the relationships 
between fetal heart rate patterns and neonatal death in 
73 infants with birth weights of 2,000 grams or less. 
One third of these infants had weights of 1,500 grams 
or less. Late and severe variable decelerations, de- 
creased variability, and baseline tachycardia above 180 
beats per minute were associated with an increased in- 


cidence of neonatal deaths from respiratory distress 
syndrome. These investigators noted that none of the 
fetuses who showed ominous periodic patterns with 
normal baseline variability died, nor did those low- 
birth-weight infants who exhibited decreased variabil- 
ity without ominous ‘periodic changes. 

Hobel and associates? studied abnormal heart rate 
patterns and fetal acid-base balance in 15 infanis 
weighing between 650 and 2,500 grams. Four of the 
subjects had birch weights of less than 1,500 grams. This 
investigation demonstrated an increased incidence of 
respiratory distress syndrome, neonatal death, and aci- 
dosis in cases of late or variable decelerations or 
baseline tachycardia. Zanini and associates’ have also 
recently demonstrated that scalp pH values in low- 
birth-weight infants fall as the proportion of uterine 
contractions associated with variable or late decelera- 
tions increases. The pH values were similar to those 
observed with term fetuses. i 

In our study of 61 infants with birth weighis of 1,50 
grams or less, we evaluated our ability to predict the 
Apgar score and neonatal survival and morbidity from 
fetal heart rate data during the last 30 minutes of labor. 
Applying the scoring systems developed by Hon® and 
Schifrin and Dame’ to these cases, we observed that the 
fetal heart rate could not accurately select infants with a. 
low I-minute Apgar score. These findings may be 
compared to those of Schifrin and Dame,’ who ob- 
served that in term fetuses the fetal heart rate pattern 
was an excellent indicator of an Apgar score of 7 or 
above at both 1 and 5 minutes, but failed to predict 
scores below 7. | 

For infants less than 1,500 grams, we found that 
reassuring heart rate patterns or those tracings that 
exhibited good baseline variability correlated well with 
a normal umbilical artery pH, whereas those tracings 
with ominous periodic changes or diminished variabil- 
ity did reliablv predict neonatal acidosis at delivery. 
However, ominous fetal heart rate changes could not 
be linked to subsequent central nervous system hem- 
orrhage. 

. Neither poor variability nor an ominous fetal heart 
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Table VI. Prediction of umbilical artery pH by fetal hezrt rate monitoring 


Fetal heart rate 


Periodic changes 


Reassuring 26 

Ominous 0 
FHR variability 

Norma! (25 beats/min) 24 

Decreased (<5 beats/min) MEE - 


pH 7.20 or greater pH less than 7.20 P 


4 87 

6 100 <0.001 
5 82 

5 7] «0.01 


Table VII. Prediction of central nervous system (CNS) hemorrhage by fetal heart rate monitoring 


Fetal heart rate 


Periodic changes 


Reassuring l 48 

Ominous 7 
FHR var.ability 

Normal (25 beats/min) ; 45 

Decreased (<5 beats/min) 10 


NS = Not significant. 


Table VIII. Prediction of hyaline membrane disease 
(HMD) by fetal heart rate monitoring 
No Percent 
Fetal heart rate HMD | HMD | accuracy | P 


Periodic changes 


Reassuring 31 22 58 NS 
Ominous 5 3 38 

FHR variability 
Normal (z5 beats/min) 29 22 57 NS 
Decreased («:5 beats/min) 5 3 50 


NS = Not significant. 


rate pattern predicted subsequent respiratory distress 
syndrome or neonatal death. That only one neonatal 
death occurred among the 12 infants with abnormal 


fetal heart rate patterns (decreased baseline variability, ` 


ominous periodic changes, or both) may have been due 
to the prompt delivery and resuscitation of infants with 
fetal distress. Nine of the 12 infants (75%) with abnor- 
mal fetal heart rate patterns were delivered by cesarean 
section for fetal distress. 

These fincings differ markedly from those of Hobel’ 
and Martin* and their associates, who reported higher 
neonatal mortality rates (33% and 35%, respectively) 


Ne GNS homorrage | CNS hemorrhage p 


91 


5 

1 13 NS 
6 88 

: i NS 


Table IX. Prediction of neonatal death by fetal 


heart rate monitoring 
Percent 
Lived accuracy | P 
Periodic changes 


Reassuring 43 10 ^ 8l 


Fetal heart rate 


Ominous 8 0 0 NS 
FHR variability 

Normal (25 beats/min) 42 9 80 NS 
. Decreased («5 beats/min) 9 kor 10 


NS = Not significant. 


associated with lower cesarean section rates (20% and 
8%, respectively) among infants who had abnormal 


fetal heart rate patterns. 


In conclusion, it appears that the evaluation of fetal 
heart rate patterns can play an important role in the 
intrapartum assessment, of the very-low-birth-weight 
infant. Baseline heart rate variability and periodic fetal 
heart rate changes reflect fetal acid-base balance in 
these cases. This information may be used to select 
those infants who require prompt operative interven- 
tion and vigorous neonatal resuscitation. 
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Changing trends of neonatal and postneonatal deaths 


in very-low-birth-weight infants 
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Advances in perinatal care have resulted in a decline in mortality of very-low-birth-weight infants 
(«1.5 kilograms) and also in an extension of the mortality period. To determine the current 
relevance of neonatal mortality results as indicators of outcome, all deaths among 427 
very-low-birth-weight infants admitted during 1975-1977 were documented. A total of 145 infants 
died; 90 of the deaths (6296) occurred during the early neonatal period (0 to 6 days), 35 (24%) in 
the late neonatal period (7 to 27 days), and 20 (14%) in the postneonatal period. Death in 17 of the 
20 postneonatal losses was due to neonatal complications of prematurity, and 16 of the 20 deaths 
occurred during the initial hospitalization. The postponement of these deaths to the postneonatal 
period has important epidemiologic implications and indicates a need for a reconsideration of 
accepted reporting mechanisms for infants of very low birth weight. (AM. J. OBsTET. GYNECOL. 


137:797, 1980.) 


TECHNOLOGIC advances have resulted in a marked 
change in the approach to the high-risk pregnancy and 
in the care of the low-birth-weight infant. Improved 
perinatal survival with decreased long-term morbidity 
is the anticipated result of the new interventions.’ To 
document and measure the impact of these changes 
and to adequately compare data from different cen- 
ters, uniform reporting is imperative. Although tradi- 
tionally, neonatal mortality has been employed as a 
sensitive and reliable measure of perinatal health deliv- 
ery, its usage has varied. Some reports refer only to the 
early neonatal period (less than 7 days), 8 whereas 
others include all deaths up to 28 days of age.? 7? 
With sophisticated life-support systems, small, pre- 
mature infants may now be sustained through stormy 
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neonatal periods, only to eventually succumb after 
many weeks or even months of intensive multisystem 
care. Even though death may be postponed beyond the 
defined 28-day neonatal period, to exclude such in- 
fants from perinatal mortality statistics can be ex- 
tremely misleading and project a more optimistic 
prognosis than actually exists. Therefore, this review 
was conducted to determine the current relevance of 
neonatal mortality results as indicators of outcome 
for very-low-birth-weight infants (below 1,500 grams) 
managed in a tertiary care center. 


Material and methods 


Four hundred and twenty-seven infants who 
weighed 1,500 grams or less at birth were admitted to 
the.Neonatal Intensive Care Unit, Rainbow Babies and 
Children's Hospital, Cleveland, Ohio, in the 3-year pe- 
riod from January 1, 1975 to December 31, 1977. Ges- 
tational ages ranged from 24 to 36 weeks (mean, 28 
weeks) and birth weights ranged from 540 to 1,500 
grams (mean, 998 grams). Two hundred and eighty- 
five infants were referred from outlying hospitals, and 
142 were inborn at the Perinatal Center (MacDonald 
House) University Hospitals of Cleveland. 

All deaths that occurred within the first postnatal 
year of age were recorded. Those infants discharged 
from the nursery were followed through a com- 
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Table I. Age at death of very-low-birth-weight 
infants, Rainbow Babies and Children’s Hospital, 
University Hospitals, Cleveland, 1975-1977 






Birth weight (grams) 









| 501-1000 | L, | 501-1000 | 1,001-1,500 
Age at death Total (96 of (96 of 
(n) deaths) deaths) 
<than7? — — 90  57*. 33* — 50 
7-27 35 15 He 20 31 
28-364 20 7T 9 13t 19 
Total deaths 145 79 . 100 66 100 


*p < 0.01, x? = 7.49. 
tp « 0.06, x? = 3.55. 


prehensive high-risk program, thus facilitating docu- 
mentation of outcomes. For each infant, age and 
primary cause of death were determined, either from 
autopsy findings or a synthesis of the clinical, radio- 
logic, and laboratory evidence when no autopsy was 
performed. Death was categorized as being either early 
neonatal (less than 7 days), late neonatal (7 through 27 
days), or postneonatal (28 through 364 days). 


Results 


One hundred and forty-five of the 427 very-low- 
birth-weight infants (34%) died during their first year 
of life. Table I categorizes the period of death for these 
infants by specific groupings of birth weight above and 
below 1,000 grams. Ninety of the 145 deaths (62%) 
occurred during the early neonatal period, and 35 
(24%) occurred in the late neonatal period. The other 
20 deaths (14%) occurred after 27 days of age. Among 
those infants who weighed 1,000 grams or less at birth, 
a significantly greater percentage of deaths occurred 
during the first week of life (p < 0.01, x? = 7.49), 
whereas, in contrast, a higher percentage of deaths 
among infants who weighed between 1,001 and 1,500 
grams at birth occurred in the postneonatal period 
(p « 0.05, x? = 3.55). Table II presents the primary 
causes of postneonatal deaths. Seventeen of the 20 in- 
fants who died beyond the neonatal period did so from 
conditions, directly related to complications of pre- 
maturity, such as bronchopulmonary dysplasia, nec- 
rotizing enterocolitis, and/or infection. Sixteen of the 
20 infants never left the hospital, but died after surviv- 
ing between 33 and 162 days. Only four infants were 
well enough to be discharged, and eventually died dur- 
ing the first year. | 

Table III presents survival of infants from birth to 1 
year of age, by means of traditional infant mortality 
periods. Among infants weighing 501 to 1,000 grams at 
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birth, only 4396 survived the first year, whereas the 
survival rate among those'who weighed 1,001 to-1,500 
grams was 7796. Most deaths among all very-low- 
birth-weight infants occurred during the early neonatal 
period, i.e., the week after birth. Yet the time period 
between 7 days and 364 days cannot be ignored, be- 
cause only 83% (66/79) of those very-low-birth-weight 
infants who survived the first week eventually attained 
] year of age. Put somewhat differently, of very-low- 
birth-weight infants who attain 1 week of age, 26% of 
the 501-1,000-gram infants and 1296 of the 1,001- 
1,500-gram infants will die before reaching their first 
birthday (p < 0.01, x? = 7.98). 


Comment 


Until recently, all perinatal related deaths could be 
anticipated to occur prior to 28 days of age, with most 
newborn deaths actually occurring within the first week 
of life. In 1971, Usher’ reported that only 10% to 15% 


' of neonatal deaths and 5% of perinatal deaths (com- 


bined stillbirths and neonatal deaths) took place after 
the first week. Since these late neonatal deaths did not 
appear to significantly alter the perinatal mortality 
statistics, it was recommended that the early neonatal 
period be used for the Quebec Mortality Survey.” 8 
Advances in perinatal care have now yielded not only a 
decline in neonatal mortality rates, but also an exten- 
sion of the period during which the very-low-birth- 
weight infant remains at risk of death. The data pre- 
sented show that many very-low-birth-weight infants 
succumb after the traditional neonatal period without 
ever having been discharged from the hospital. The 
causes of these “postponed neonatal deaths” are di- 
rectly related to known complications of prematurity 
and intensive care and are specially pertinent to infants 
with birth weights between 1,001 and 1,500 grams. 
These are the infants who may be kept alive with ven- 
tilatory assistance, hyperalimentation, and other thera- 
peutic interventions, only to eventually die from as vet 
nonpreventable or noncurable diseases, such as bron- 
chopulmonary:- dysplasia or necrotizing enterocolitis. 
Shapiro and associates, comparing regional out- 
comes between 1970-1971 and 1974-1975, noticed a 
decline in mortality rates for very-low-birth-weight in- 
fants during the latter period. However, they also ob- 
served a concomitant increase in the postneonatal 
death rate. Similar patterns have also been noticed by . 
other centers.” !* !* Although these recurring obser- 
vations have heretofore not been emphasized, they do 
have important epidemiologic implications and appear 
to indicate the need for reconsideration of accepted 
reporting mechanisms, particularly for very-low-birth- 
weight infants. The early neonatal period can no long- 
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Table II. Causes of postneonatal deaths 
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| Birth weight 
Cause of death "M (grams) 


Bronchopulmonary dysplasia 


Infection. 
Group B streptococcus 
Klebsiella 
Pseudomonas 
Candida ` 
Necrotizing enterocolitis 
Short bowel, hepatitis 
Sepsis after reanastomosis 
Malformations 
Cardiac 
Cardiac, duodenal atresia 
Other i l 
Postasphyxia hypoxic encephalopathy 
Sudden infant death syndrome 


800 27 39 
950 29 147 
1,020 ' 98 360* 
1,060 26 49 

. 1,220 3] 35 
1,1301 28 69 
1,3601 30 43 
1,310+ 30 — 56 
1,0501 28 98 

800 : 98 33 
1,080 28 37 
1,320 30 57 
750 28 ^ 40 
1,200 28 162 
1,230 | 30 | 334* 
1,000 39 . 82 
1,200 29 35 
1,060 : 31: 169* 
840 27 33 
900 mE 27 | 65* 


Sudden infant death syndrome 


* Discharged home alive. 
f Also had Candida sepsis. 
tAlso had necrotizing enterocolitis. 


Table II. Survival of very-low-birth-weight infants, 1975-1977 


Infants surviving 


| 501-1,000 grams 1,001-1,500 grams . — Total l 
Definition if , "pe 





(Birth) 141 ` 100 286 100 427 100 
Early neonatal — 0-6 84 60 253 88 337 79 
Neonatal 0-27 69 SU coz 233 82 302 71 
Infant 0-364 62 44 220 77 282 66 
Percent of survivors of early 74* ; 87* 84 


neonatal period attaining 
1 year 


*p « 0.01, x* = 7.98. 


er be considered to be adequate for any evaluation of 
neonatal or perinatal mortality data in this high-risk 
group. Utilization of the full neonatal period, althougli 
statistically adequate for comparing mortality data, will 
exclude approximately 20% of infants who die from 
the complications of premature birth in the weight- 
specific category of 1,000-1,500 grams. We propose 
that a "modified" or "corrected" definition of the 
neonatal period should be employed in the evaluation 


. of regional or center results in very-low-birth-weight 


infants. The period from birth until discharge from the 
hospital appears to be the most appropriate parameter, 


since most deaths from neonatal causes occur during 
this initial neonatal period of hospitalization. Such a 
modification would allow for an improved assessment 
of newer methods of care and of the iatrogenic compli- 
cations characteristic of very-low-birth-weight popula- 
tions. Thus, the full impact and cost benefit consid- 
erations of perinatal intensive care will be better 
evaluated. 


We acknowledge with gratitude the assistance of 
Mrs. B. Caron, who coordinated the study. ` 
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A new computer technique for continuous 
measurement of the pre-ejection period i in the human 


fetus: Physiologic significance of pre-ejection period 


patterns 
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Toronto, Ontario, Canada 


A new interactive computer graphics system was developed for continuous online or offline 
measurement of the pre-ejection period (PEP) in the human fetus during both the antepartum and 
the intrapartum period. A significant feature is the system's ability to accurately measure PEP from 
the onset of the QRS complex to the beginning of aortic opening with a resolution of less than 2 
milliseconds. Normal patterns of PEP prolongation were observed with fetal movement and 
occlusion of the umbilical cord, whereas progressive shortening of PEP was noticed with late 
decelerations associated with acute hypoxia. A pathologic pattern of PEP prolongation associated 
with late decelerations and poor heart rate variability was observed with chronic hypoxia and 
acidosis. These patterns suggest t that continuous monitoring of PEP may be a useful adjunct 

to current monitoring methods when attempting to assess fetal cardiac performance and ' 


well- -being. (AM. J. OBSTET. GYNECOL. 137:801, 1980.) 


IN RECENT years, systolic time intervals have emerged 


as possible clinical indicators of the functional state of . 


the fetal heart. This concept recognizes the electrical 
signal (ECG) as the initiating event in the cardiac cycle, 
and considers it as a physiologic command for the me- 
chanical events of the heart to begin. The period from 
the onset of ventricular depolarization (Q wave of 
ECO) to the point at which the myocardium has per- 
formed sufficient work to raise intraventricular pres- 
sure high enough to eject blood into the aorta (aortic 
valve opening) is known as the pre-ejection period 
(PEP). This specific interval reflects myocardial health, 
for if it is shortened or prolonged, the probability of 
altered myocardial performance is high.'~” 
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However, previous studies relied on averaged values 
of the pre-ejection to reflect fetal well-being. Because 
PEP is influenced by many factors, such as myocardial 
contractility, heart rate, ventricular filling and aortic, 
pressure,* ^ ? and because myocardial function is an 
integral part of each cardiac cycle, continuous beat-to- 
bea: analysis would likely yield more information than 
intermittent, random sampling techniques. Previous 
reports described modifications of an imprecise 
method for continuous observation of PEP, by display- 
ing the filtered Doppler ultrasound (DCG).from suc- 
cessive cardiac cycles on recording film in such a way 
that each sweep is triggered by the R wave of the QRS 
complex.* 5 ® 14 15 Only one recent study has applied 
computer analysis for PEP measurement." Application 
of online computer graphics has permitted the devel- 
opment of precise, continuous recording of the pre- 
ejection period associated with physiologic and patho- 
logic changes in.the fetal heart, which will.be described 
in this article. 


. Methodology 


Measurement of the pre-ejection period requires the 
identification of two separate physiologic events: (1) the 
onset of ventricular. depolarization (the ORS complex 
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Fig. 1. Schematic presentation of PEP defined as the interval 
from the onset of the Q wave (Q,) to aortic opening (40). 
Several reported approximations of PEP are also shown. 


of the fetal ECG), and (2) the onset of aortic valve open- 
ing detected by Doppler ultrasound (Doppler cardio- 
gram or’ DCG). - E 
—. The pre-ejection period is precisely defined as the 
interval from the onset of the Q wave in the QRS com- 
plex to the onset of aortic valve opening (AO). How- 
ever, to simplify electronic processing, several modified 
definitions of PEP have been proposed, as outlined in 
Fig. 1. | 

These differences arise because, although the onset 
of the Q wave is relatively simple to visualize, electronic 
detection has proved to be much more difficult. As an 
alternative, a "peak" in the QRS complex is identified 
and chosen as the starting point for processing. 
Wolfson and associates' used the equivalent of the Q 
wave in the filtered ECG, Bartling and Klock” ‘and 
Goodlin and associates! 6 chose the peak of the R wave, 
and Hon? defined the onset of the R wave (R wave 
crossing isoelectric line). Some have then employed 
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constant correction factors, such as Q, — Q (10 mil- 
liseconds)’ or Q, — R (14.8 msec)” to approximate the 
onset of the Q wave. Each of these modifications is 
dismissed as an insignificant constant error. l 

Although such modifications would have simplified 
the development of a computerized PEP detection al- 
gorithm, they were not used, for reasons to be dis- 
cussed shortly. Rather, we insisted that the computer 
technique define PEP from the onset of the Q wave to 
aortic valve opening. 


Technique 


The algorithm which was developed permits both 
online and retrospective offline computerized analysis 
of data. Four separate channels of data are required: 
(1) unfiltered wideband fetal ECG; (2) an ECG trigger 
pulse produced by a Hewlett-Packard 1517A ECG Pro- 
cessor; (3) Doppler ultrasound activity of the fetal heart 
valves filtered at 750 to 1,000 hertz, with the use of the 
Mennen-Greatbatch 929- 070 Doppler ultrasound sys- 
tem; and (4) uterine activity recorded by tocodynamo- 
meter or intrauterine pressure catheter. 

For this study, data had been previously recorded on 
a four-channel magnetic tape recorder. Two com- 
puters, a PDP-11 minicomputer connected to an IBM 
370/165 computer, were used for data processing, and 
all software support was written in Fortran. A Tek- 
tronix 4014 graphics terminal and a Gould 5000 elec- 
trostatic plotter were used as peripheral graphic devices. 

The four channels of analogue data were interfaced 
with the computer and digitized onto magnetic tape or 
disc. A sampling rate of 2,500 samples per second per 
channel was required to retain the information content 
of the Doppler ultrasound signal. The digitized rep- 
resentation of the data was stored in four data buffers 
aligned in real time and accessed by pointers. Sub- 
sequent data processing for continuous analysis of PEP 
was performed in a three-phase process, as outlined i in 
Fig. 2. 

Of interest is the fact that the algorithm utilizes the 
ECG trigger pulse produced by the Hewlett-Packard 
8021 Cardiotachometer as the initial reference point in 
each cardiac cycle for data processing. This is because: 
(1) The ECG trigger pulse channel contains the least 
amount of noise or artifact. (2) The waveform of the 
trigger pulse is independent of variations in individual 
fetal QRS complexes, thereby providing a constant ref- 
erence point which can be easily detected. (3) The po- 
sition of the trigger pulse relative to the QRS complex 
for any given fetus remains constant, and further de- 
tection of any component of the QRS complex is rela- 
tively simple. This also allows the algorithm to be 
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Fig. 2. Outline of algorithm for continuous measurement of PEP. (Q,), onset of Q wave; R*, refer- 


ence point for signal processing; AQ, aortic opening. 


applied to both antepartum (abdominal ECG) and in- 


'trapartum (scalp ECG) data when the same cardiotach- 


ometer is used. 

The first phase of data processing, the initialization 
phase, precisely defines the onset of the Q wave (Q,) 
for any fetal QRS complex. oe is performed interac- 
tively as follows: 

1. The computer scans the data to detect the tr igger 
pulse, from whence the greatest maxima or minima in 
the QRS complex is identified (defined as R* in Fig. 2). 
All subsequent processing is performed relative to this 
reference point. 

2. Twenty-five successive QRS complexes are iden- 
tified and averaged relative to R*. 

3. The computer displays the averaged QRS com- 
plex on the terminal screen, and the user interactively 
defines the interval from the onset of the Q wave to the 
reference point (Q,—R*). Such an algorithm is based 
on the principle that the QRS complex for any given 
fetus, in particular the interval (Q,—R*), is constant, 
although it will vary from fetus to fetus. 

The second phase of data processing is automated. 


H E 
Qo QRS=48 ms 
QgR-34 ms 
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Fig. 3. The QRS complex from three term fetuses (40 weeks) 
illustrating the dependence of the interval (Q,—R) on 
waveform configuration. 
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Table I. Dynamic changes in PEP 
Event l | FHF 


Sinus arrhythmia Irregular 


Fetal movement Acceleration 
" Umbilical cord occlusion 
Acute hypoxia 
Chronic acidosis 


Late deceler- tions 
Late decelerations 


Each cardiac cycle is examined in succession, ard the 


pre-ejection period is automatically calculated Ly the 
computer as follows: 

4. For each cardiac cycle, the trigger pulse is. de- 
tected and then the reference point R* is located. 

5. From this point, the Doppler ultrasound cLannel 
is scanned with the use of a threshold level de ection 
scheme to identify a maxima in the signal representing 
aortic valve movement. | 

6. By a comparative analysis of the slope bztween 
successive peaks in the aortic signal, aortic ooening 
(AO) is defined more precisely. 

7. PEP is then computed as the interval: PEP — 
(Q,—R*) + (R*—AO). For each cardiac cycle, tae fetal 
heart rate (FHR), PEP, and uterine activity level are 
stored in the computer. | 

The final phase commences after all the daa have 
been scanned and processed. 

8. A continuous plot of the FHR, PEP, and uterine 
activity along with the average values computed for 
successive 30-second intervals is displayed on the ter- 
minal screen. If the user wishes, a permanert hard- 
' copy record can be reproduced on the elecrostatic 
plotter. In addition, the user may vary the timeinterval 
per unit length along the abscissa of the plot, thereby 
altering the resolution of the plotted data. A further 
option permits the user to plot the ECG and Doppler 
ultrasound as well as the PEP interval detected for 
selected cardiac cycles, as illustrated in Figs. 4 and 5. 


This allows for a greater degree of flexibilty when: 


using the computerized data processing system as well 
as permitting visual corroboration of the det=ction al- 
gorithm. 


Results 


Continuous beat-to-beat analysis of the pr--ejection 
period was obtained in 108 antepartum ard 69 in- 
trapartum cases over a 3-year period. Data processing 
was successful in all cases in which meaningfvl Doppler 
ultrasound (i.e., aortic events) had been reccrded. De- 
tailed results for the antepartum cases have been re- 
ported elsewhere with the use of resting baseline 
PEP corrected for heart rate and gestational age 


Variable dec -lerations 
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PEP pattern 


^PEP after shortened (R-R) Fig. 4 
ĻPEP after prolonged (R-R) 

{PEP Fig. 5 
‘PEP Fig. 6 
{PEP | | Fig. 7 
TPEP Fig. 8 


(PEP40,40).? These results represent ancillary findings 
in selected patients in whom continuous recording of 


_PEP was obtained during changes in the fetal heart rate 


associated with physiologic and pathologic events. 
In any analysis, PEP must be defined as beginning 
with the onset of the Q wave (Q,) and not the R wave. 


, Therefore, of some interest is the interval (Q,—R), 


which is dependent upon individual ORS complex 
configuration. Because the duration of the QRS inter- 
val lengthens with increasing gestational age, 


(QRS in msec) = 1.3 x (Gestational age in weeks) — 4, 


so will the interval (Q,—-R). However, even with fetuses 
of comparable gestational age, the interval will vary 
depending on whether the QRS complex is biphasic, 
triphasic, or multiphasic, as illustrated in Fig. 3 (range: 
20 to 34 msec). Attempting to correct for such indi- 
vidual variation between fetuses with a constant value 
for (Q,—R) may introduce an unacceptable error of 
10% to 15%. For this reason, no approximations were 
permitted during this study. 

Selected examples of dynamic changes in the PEP 
are presented in Figs. 4 through 8 and summarized in 
Table I. These will be discussed shortly. 

When compared with visual inspection and manual 
measurements, the error in automated PEP measure- 
ment was less than 2 msec. Such accuracy is presently 
achievable only because of precise interactive definition 
of the onset of the QRS complex, although this necessi- 
tates human intervention at the start of data pro- 
cessing. 


Comment 


Interpretation of continuous changes in the pre- 
ejection period cannot be based solely on the mech- 
anisms used to explain the classical FHR patterns 
of early, variable, and late decelerations. Additional 
consideration must be given to the physiologic factors 
that affect mechanical activity of the heart. Most rele- 
vant are loading of the heart, defined as preload (end- 
diastolic pressure) and afterload (aortic diastolic pres- 
sure), and myocardial contractility (inotropic state). 

The effect of changes in preload can be best ob- 
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Fig. 4. Changes in PEP associated with a cardiac arrhythmia for a 36-week fetus. The uniformity in 
QRS waveforms is indicative of a sinus arrhythmia. Four weeks later at birth, heart rate and car- 
diovascular examination were normal. See text for explanation. 


served during cardiac arrhythmias. After a heartbeat 
with a significantly lengthened R-R interval, ventricular 
filling is increased. Because of the Starling effect, the 
strength of contraction is increased and PEP shortens 
(Fig. 4). The converse applies after a cardiac cycle with 
a shortened R-R interval. Similar results have been re- 
ported by Murata and associates.!? 


The effects of changes in afterload are reflected dur- 
ing periods of FHR acceleration associated with fetal 
movement. The observed pattern of PEP prolon- 
gation results from a delay in opening of the aortic 
valve, as illustrated in Fig. 5. This delay is likely due to 
an increase in peripheral resistance (afterload) pro- 
duced by a centrally medicated sympathetic pressor 
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Fig. 5. Prolongation of PEP associated with fetal movement. The ECG and Doppler ultrasound (US) 


demonstrate the delay in aortic valve opening. (Gestational age is 24 weeks.) 
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Fig. 6. Prolongation of PEP associated with occlusion of the umbilical cord. The ECG and DCG 
illustrate a delay in both mitral valve closure and aortic valve opening. (Point 2 on night). 


response (flight or fight response). Evidence for this 


explanation was substantiated when both mitral and . 


aortic events were obtained. Here, the prolongation in 
PEP was not initially associated with changes in mitral 


valve closure, but rather a prolongation in isovolumet- ` 


ric contraction time and subsequent aortic opening. 
This pattern can be taken as evidence of fetal well- 
being during the antepartum period, since it exem- 
plifies integration of higher cerebral function. How- 


ever, more importantly, the presence of this pattern 
during fetal movement dictates that antepartum PEP 
studies on different subjects must use resting baseline 
PEP values (PEP,49,:),* not random PEP values, for 
meaningful comparisons. 

Changes in both the preload and afterload occur 
during occlusion of the umbilical cord (Fig. 6). The 
observed pattern of PEP prolongation consisted of a 
delay in closure of the mitral valve (MC) due to de- 
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ACUTE FETAL STRESS 














Fig. 7. Shortening of PEP associated with acute hypoxia resulting from uterine hyperstimulation with 
oxytocin. The ECG and DCG demonstrate a shortening i in aortic valve opening. (All PEP intervals 
plotted at FHR = 130). Two hours after cessation of uterine stimulation, a normal fetus was deliv- 


ered with normal blood gases. 


creased venous return (occlusion of the umbilical vein), 
followed by a further delay in aortic valve opening due 
to increased afterload (occlusion of the umbilical ar- 
tery). The net result is a prolongation of both the inter- 
val (Q,5—MC) and the isovolumetric contraction time 
(MC—AO). Similar results have been reported in ani- 
mal experiments by Organ and associates,? Evers and 
associates," and Schmidt and co-workers." Zacutti? re- 
ported prolongation of PEP with “hemodynamic decel- 
erations,” which probably correspond to variable de- 
celerations. | 

In the interpretation of PEP patterns associated with 
late decelerations, myocardial contractility must be 
considered. Late decelerations with good FHR vari- 
ability are often associated with acute hypoxia re- 
sulting from uteroplacental insufficiency. In such in- 
stances, there is a pattern of PEP shortening (Fig. 7). 
This is similar to observed shortening of PEP values 
associated with acute hypoxia produced experimentally 
in animals,* !* 19 and changes reported in baseline PEP 
for human fetuses under the stress of acute hypoxia.® !? 


Work in animals has demonstrated that, with hypoxia, 
blood flow to the adrenals increases, as does the release 
of catecholamines.” This has a direct inotropic effect 
on the fetal heart, thereby i increasing myocardial con- 
tractility and progressively shortening PEP. Clinically, 
such a pattern represents acute fetal stress, with a nor- 
mal physiologic response on the part of the fetus. 

However, if the hypoxia continues and acidosis de- 
velops, a direct negative inotropic effect on the heart 
predominates, thereby resulting in decreased myocar- 
dial contractility and a pattern of PEP prolongation 
(Fig. 8). In addition, there may be prolongation of the 
QRS complex. Similar patterns of PEP prolongation 
have been reported in chronic animal models of 
hypoxia and acidosis,'*~'® and average or baseline val- 
ues of PEP for human fetuses. $6 19/153 Clinically, this 
represents a fetus no longer able to compensate for 
hypoxia or tolerate the intrauterine environment, and, 
therefore, a prompt, expeditious delivery should be 
considered. . 

In summary, the analysis of continuous changes in 
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Fig. 8. Prolongation of PEP associated with late decelerations and chronic acidosis. (pH — 6.9 and 
base excéss = — 19). As shown on right, aortic opening precedes the end of ventricular depolariza- 


tion, and the QRS interval is prolonged (normal = 


the pre-ejection period (PEP patterns) is offered as an 
additional method for improving the evaluation of a 
fetus at high risk. Crucial to such analysis is the fact that 
PEP determinations must begin with the onset of ven- 
tricular depolarization (onset of Q wave), and the sig- 
nificance of loading of the heart (preload and after- 
load) and myocardial contractility, which contribute to 
the dynamics of the pre-ejection period, must be ap- 
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The pre-ejection period as an antepartum indicator of 


fetal well-being 


L. W. ORGAN, M.D., B.A.Sc. 
A. BERNSTEIN, M.D. 
P. A. HAWRYLYSHYN, M.D., M.Sc. 


Toronto, Ontario, Canada 


A preliminary study was made of the potential usefulness of the pre-ejection period (PEP) as an 
antepartum indicator of fetal well-being. PEP was evaluated in 108 subjects over a 2-year period. It 
is essential to correct for the effects of heart rate and gestational age on PEP before attempting to 
relate it to fetal status. From the control group of 95 fetuses within our study, an equation to correct 
PEP toa standard heart rate of 140 beats per minute and gestational age of 40 weeks was derived: 


PEP 40, 40 = 


PEP + 0.36(FHR-140) + 1.4(40-GA). PEP, 49,49 for our control group was 72.9 + 2.8 


msec. Of the 13 fetuses classified as abnormal in the study, four had a normal PEP, .9,40, eight 
showed significant shortening, and one had significant prolongation. These changes in PEP were 
related to underlying fetal status, and, when used together with other parameters of antenatal 
assessment, appear to be useful in predicting the ability of the fetus to withstand stress compatible 
with survival. Continuing evaluation on larger populations will be required to confirm the results of 
this study. The use of PEP,4,,4, is suggested as a valid method for COPS reports from different 


iba a (AM. J. OBSTET. GYNECOL. 137: 810, 1980.) 


PRE-EJECTION period (PEP) is defined as the time in- 
terval from the beginning of the QRS complex of the 
electrocardiogram to the onset of ejection of blood 
from the left ventricle, i.e., the onset of aortic valve 
opening. In the antepartum period, the fetal elec- 
trocardiogram (ECG) is obtained via electrodes on the 
mother's abdomen. Aortic valve movement is detected 
with a Doppler ultrasound signal that has been elec- 
tronically processed to distinguish valvular movements 
from movements of other structures.! 

Previous work described changes in PEP in the 
human fetus during labor? and in fetal lambs which 
were manipulated in a manner that simulated the 
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Table I. Study group of 108 patients 


l Status | Number 


Uncertain dates 50 
Diabetic 16 
Pre-eclampsia | 12 
Possible intrauterine growth retardation 12 
Possible abruptio placentae 2 
Possible decreased fetal activity 3 
Poor obstetric history 10 
Premature rupture of membranes Si: 


Total 108 


stresses of labor.? An unexpected finding was the re- 
sponse to hypoxia. Itis well known that the direct effect 
of hypoxia on myocardial fibers is a decrease in con- 
tractility and, consequently, a prolongation of PEP. 
However, in the fetus, PEP shortened. This was at- 
tributed to the generalized effect of hypoxia in the 
fetus, extending, in particular, to the adrenal medulla, 
which reacts with an outpouring of catecholamines. 
Myocardial contractility increases because of the domi- 
nance of the catecholamine effect over the direct action: 
of hypoxia on the myocardium, and PEP shortens. This 
appears to be the mechanism when hypoxia is acute, or 
chronic and mild. If it is sustained and severe, myocar- 
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Fig. 1. Computer printout of uterine activity (UC), PEP, heart rate and heart rate variability (FHRV) 
during a continuous 2-minute sampling period. Note that for analysis this period is divided graphi- 
cally into 30-second segments. Two indices of FHRV are indicated in each segment, instantaneous 
(IF) and bandwidth (BWV) E NODE values of mean heart’rate and mean PEP are also 


caed for each segment. 


dial Toan ies and PEP becomes prolonged. 

A study of the use of PEP as an antepartum indicator 
. of fetal well-being was considered for both theoretical 
‘and practical reasons: (1) PEP is sensitive to feta] oxy- 
. genation. (2) Antepartum measurement of PEP is rela- 
- tively simple because only short-term samples of PEP 
are required. This avoids the major technical obstacle 


to the measurement of PEP during labor, i.e., the loss . 


of the Doppler signal with fetal movement during uter- 
ine contractions. (3) It could become part « ofa protocol 
of antepartum fetal evaluation that complements, for 
example, the information provided by stress. and 
nonstress tests of fetal heart rate reactivity. 


Material and methods - 
` This study was performed over a 2-year period, from 
1977 to 1979, at the Mount Sinai Hospital, Toronto, on 
161.patients in the second and third trimesters of 


pregnancy. Of the 161 patients, 108 were selected for 
' the study. Satisfactory data could not be obtained in 36 


patients (22%), and 17 (11%) were excluded because 


‘the data collected did not include any ori the fetal basal 


state. Many patients were referred for nonstress testing 
of fetal heart. rate reactivity because.of some concern 


. for fetal well-being such as decreased movements, 


small-for-date size of the fetus, high-risk maternal fac- 
tors, or low urinary estriols. The remainder were hav- 
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Fig. 2. The relationship between PEP and fetal heart rate 
(FHR) for the 95 reactive fetuses with normal outcome in this 
study. All values taken with the fetus at rest. Gestational age 
ranged from 20 to 43 weeks. 


ing an uneventful pregnancy, and were included in the 
study to form part of the control group. À summary of 
the patient population is given in Table I. 

Each patient began with a nonstress test (NST) of 

fetal heart rate reactivity, modified and extended to 
provide the data necessary for the study. The abdomi- 
nal fetal ECG and tocodynamometer recordings of 
uterine (and fetal) activity were obtained in the usual 
manner with a Hewlett-Packard 15174A AECG-Pro- 
cessor connected to a 8021A Cardiotocograph. The 
broad-band ECG signal and tocodynamometer outputs 
were stored on magnetic tape by means of a Hewlett- 
Packard 3960 Instrumentation Recorder. During the 
course of the nonstress test, 1- to 3-minute samples of 
valvular activity were recorded on magnetic tape at 
prescribed intervals with a Mennen-Greatbatch 929- 
070 Doppler ultrasound system. This system used a 
basic 2-megahertz single transmitter/single detector ul- 
trasound transducer with the output signal filtered in a 
band centered at 1,000 hertz PEP was calculated 
offline from the fetal ECG and Doppler ultrasound 
data. PEP was routinely obtained during fetal "rest," 
fetal activity, and before, during, and after a contrac- 
tion if periodic contractions occurred. The ECG trigger 
signal derived from the AECG-Processor was also 
stored on magnetic tape for later use in analysis of 
heart rate variability. 
' Testing was repeated at weekly intervals, more fre- 
quently if indicated, until labor began. Most. patients 
had two or three tests. For those patients who had a 
nonreactive nonstress test, an oxytocin challenge test 
was performed, and the same data were accumulated. 
Whenever possible, PEP was also obtained during labor 
in the study group. 
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Fetal monitoring code sheets, in a format suitable for 
computer analysis, were used to process maternal his- 
torical information and all biochemical and biophysical 
perinatal test results obtained from each mother and 
fetus. This included high-risk maternal factors, fetal 
heart rate reactivity, urinary or serum estriols, biparie- 
tal diameter from ultrasonography, heart rate pattern 
during labor, fetal blood pH and Poz, and Apgar score. 
Although a complete data inventory was rarely possible 
for any one patient, as many data as practical were 
obtained to allow for evaluation of PEP results. 

Data analysis was, in large part, computer assisted. 
The raw data stored on four channels in the tape re- 
corder were digitized onto magnetic computer tape at 
2,500 samples per second per channel on a PDP-GT44 
minicomputer. All subsequent data processing was per- 
formed on an IBM 370/165 computer. Programs writ- 
ten in Fortran were developed for automated detection 
of valvular events, in particular for aortic valve open- 
ing. The results were graphically displayed on a Gould 
5000 electrostatic plotter. 

Fig. 1 is a representative printout obtained over a 
continuous 2-minute sampling period separated into 
30-second segments for analysis of rate variability. 
Uterine or fetal activity, if any, is recorded on the bot- 
tom channel, PEP on the next, then heart rate (HR) 
derived from the abdominal fetal ECG, and, on the top 
channel, instantaneous and bandwidth variabilitv (IV 
and BWV), two recently defined indices of short-term 
and long-term heart rate variability.! The data are then 
summarized in the printout as the number of usable 
observations (NOBS) of aortic valve opening, mean 
HR, mean PEP, mean BWV, and mean IV during the . 
sampling period. 

Fetal activity does affect heart rate and PEP. Note, 
for example, the increase in heart rate and PEP in the , 
second and fourth 30-second sampling segments, both 
presumably signs of increased fetal activity. We defined - 
a "resting" or basal state as that in which bandwidth 
variability was less than 5 beats per minute (bpm) and 
there was no clinically detectable fetal or uterine activ- 
ity. Resting values only were used in our analysis. In the 
example of Fig. 1, only data from the first and third 
30-second segments would be entered onto monitoring 
code sheets for subsequent statistical analysis. 


Results 


Variations in PEP cannot be meaningfully presented 
without reference to the physiologic and anthropo- 
metric factors shown to, or claimed to, affect it. Most 
relevant are heart rate, gestational age, and body 
weight. k 

PEP and heart rate. Our previous work in human 
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Fig. 3. PEP vs. fetal heart rate (FHR) for different gestational ages. A, more than 39 weeks; B, from 
35 to 39 weeks; C, less than 35 weeks. r, Correlation coefficient; A, slope; n, number of subjects. 


and animal fetuses has demonstrated that PEP varies 
inversely with heart rate, i.e., PEP shortens as heart 
rate increases. This has been supported by other re- 
ports in child? and adult$*? human subjects. There is 
not complete agreement on the relationship in the 
fetus. Murata and Martin? and Robinson and associ- 
ates,? for example, found no significant relationship 
between PEP ard fetal heart rate. However, we have 
repeatedly demonstrated this relationship if the fetus, 
while reactive tc its environment, is at rest when data 
are obtained, i.e., not being subject to a uterine con- 
traction or other acute stress. 

Fig. 2 is a graph of PEP versus heart rate from data 
obtained at the earliest testing session for the control 
group. These are mean values derived from the sample 
with the fetus at rest (BWV less than 5 bpm). The ges- 
tational age ranged from 20 to 43 weeks. The control 
group had to satisfy three temporal requirements: 
normal at the moment, on the basis.of a reactive NST; a 
continuing normal antepartum course based upon 


available clinical and biochemical data; and normal 
labor, including heart rate patterns and cord gases 
when obtained, and Apgar score. 

‘The inverse relationship between PEP and fetal 
heart rate is essentially independent of gestational age. 
For example, Fig. 3, A, is based upon fetuses of more 
than 39 weeks, B on fetuses from 35 to 39 weeks, and C 
on fetuses less than 35 weeks. Note that the slope of the 
three regression lines is about the same, i.e., the inverse 
relationship, as stated, is essentially independent of 
gestational age. The slope also compares closely to the 
value of —0.4 published by Weissler and co-workers? for 
adult human subjects. As will be discussed later, gesta- 
tional age does affect PEP. This effect is implicit in the 
difference between y-intercepts in 4 and C of Fig. 8. 

The inverse relationship is also valid for determina- 
tions in the same fetus taken at different times. Figs. 2 
and 3 were based on data taken from different fetuses, 
with no fetus being used more than once. Fig. 4 depicts 
the data on six fetuses obtained at serial testing sessions 
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Fig. 4. PEP vs. fetal heart rate (FHR). Serial values for six 
fetuses retested during a period of up to 10 days. 
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Fig. 5. PEP vs. gestational age for reactive fetuses with mean 
heart rate between 135 and 155 bpm. 


over an interval up to 10 days. The inverse relationship 
was maintained in every case. - 

PEP and gestational age. The duration of PEP in- 
creases with advancing fetal age.'’ '* A further increase 
occurs through childhood.® Our work shows a similar 
relationship between PEP and gestational age (Fig. 5). 
From the control group of reactive fetuses in whom the 
mean heart rate was between 135 and 155 bpm, a re- 
gression equation of PEP versus gestational age was 
derived: 


PEP = 1.4 GA + 15 


Gestational age was calculated from the first day of the 
mother’s last menstrual period. For the fetus to be in- 
cluded in this analysis, the age had to be in agreement 
with clinical findings, such as biparietal diameter 
growth curves and pediatric assessment of the infant at 


August 1, 1980 
Am. J. Obstet. Gynecol. 


Table II. Comparison of regression equations for 
PEP vs. gestational age 


Age 
Grouf Regression equation | range (wk) 


Organ and associates PEP = 1.4 GA + 15 21-43 


(present study) 
Wolfson and associates! PEP = 0.85 GA + 24 20-40 
Murata and associates? PEP = 1.52 GA + 4 33-42 


,GA, Gestational age in weeks. 
birth. A comparison of age-related regression equa- 
tions from other publications is shown in Table II. 

Murata and associates? demonstrated in fetal mon- 
keys that the increase in PEP could be attributed, at 
least in part, to increased duration of the ORS com- 
plex. We can confirm this in the human fetus. Fig. 6isa 
graph of QRS duration versus gestational age for 
fetuses with clearly defined QRS complexes. The 
strong linear relationship is evident. Increasing QRS 
duration can account for virtually all PEP increase re- - 
lated to gestational age, as evidenced by the near iden- 
tity of slopes of the PEP versus gestational age (1.4) and 
QRS versus gestational age (1.3) linear regressions. 
The basis for the increase in PEP with advancing gesta- 
tional age is the increase in myocardial mass and con- 
comitant lengthening of the QRS complex. 

PEP and body weight. There appears to be a positive 
correlation between body weight at birth and PEP mea- 
sured no more than 5 days before birth, as illustrated in 
Fig. 7. However, this correlation is not so strong as that 
between PEP and gestational age. This is not surprising 
since certain factors, such as nutritional status, endo- 
crine dysfunction, and’ heredity, can affect general 
body growth. When the heart is considered separately 
from the rest of the body mass, the correlation im- 
proves, as seen in Fig. 8, which is derived from data 
taken from Potter and Craig." | 

PEP corrected for heart rate and gestational age Be- 
cause of the influence of heart rate and gestational age 
on PEP, a correction to reference values for both fac- 


. tors must be made for valid comparison of results. We 


will choose 140 bpm as the reference value for heart 
rate, and 40 weeks as the reference value for gesta- 
tional age. The resultant corrected value will be called 
PEP 140,40. To obtain PEP 49,49, the slopes of the respec- 
tive equations are used as follows: For heart rate, add 
0.36 (FHR-140), where FHR is the fetal heart rate at ` 
which PEP was measured. For gestational age, add . 
1.4 (40-GA), where GA is the gestational age at which 
PEP was measured. Adding both corrections, 


~ 


PEP io, 10 = PEP’ + 0.36 (FHR-140) + 1.4 (40-GA). 


Volume 137 
Number 7 


62 ^. QRS vs GEST. AGE 
| QRS =1.3(GA)-4 





28 — 36 
Gest. Age — wks 


Fig. 6. QRS duration vs. gestational age for reactive fetuses. 


PEP 40.40 for our contes group of 95 fetuses was 
72.9 + 2.8 milliseconds. 

Results in abnormal fetuses. Detailed information is 
provided in Table III in regard to 13 fetuses who were 
not included in the control group. because of a non- 
reactive nonstress test, positive oxytocin challenge test, 
or other significantly abnormal antepartum or neonatal 
events. In each case, PEP;494o was calculated from fetal 
. heart rate and gestational age. Note the marked differ- 
ence usually found between PEP as measured and 
PEP 40,40, and, therefore, the difficulty that would exist 
in any attempt to correlate the measured, uncorrected 
PEP with fetal outcome. The one standard deviation 
boundaries of PEP,49,49 were 70 to 76 milliseconds; the 
two standard deviation boundaries were 67 to 79 mil- 
liseconds. In this series, using either set of boundaries 
gave the same results: four fetuses had normal values 
of PEP, eight had shortening, and 1 had a prolongation 

of PEP. — 


Comment 


We have found that most high-risk pregnancies that 
are followed in special antepartum assessment clinics 
and are experiencing hypoxia fall into the. category 
exemplified by fetuses 3 to 8. Four of the six had non- 
reactive NSTs, and three of the six had a positive oxy- 
tocin challenge test and one an equivocal oxytocin chal- 
lenge test. Two of the six had low estriols, and another 
2 had persistent late decelerations with induction of 
labor. All six were delivered by cesarean section, with 
good outcome, as evidenced by Apgar scores and 
neonatal course. All six fetuses had PEP shortened by 
more than two standard deviations. Because we recog- 
‘nize that there are statistical limitations associated with 
such a small sample, we insisted upon a value outside 
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Fig. 7. PEP vs. birth weight. PEP was measured no more than 
5 days before birth. 
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Fig. 8. Heart weight vs. gestational age, derived from data 
taken from Potter and Craig." 


the two standard deviation limit. Our interpretation of 
shortened PEP is that these fetuses were experiencing 
hypoxic stress and were actively responding with sys- 
temic catecholamines. They were not yet hypoxic and 
acidotic to the degree that would cause a large, pre- 
dominant myocardial depression and prolonged PEP. 
Pathologic prolongation of PEP results from severe 
hypoxia and acidosis. It develops relatively late in the 
sequence of events leading to fetal death and reflects a 
failing myocardium. Fetus 1 had a PEPj40,49 of 85 mil- 


- liseconds, nonreactive NST, positive oxytocin challenge 


test, and 1- and 5-minute Apgar scores of 1 and 0, 
respectively, and, not surprisingly, suffered neonatal 
death from severe asphyxia secondary to intrauterine 
growth retardation (IUGR) and pre-eclampsia. 

Fetus 2 was hypoxic, acidotic, had a nonreactive 
NST, and late deceleration patterns, yet had a normal - 
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Table IMI. Detailed information in 13 abnormal fetuses 
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Pre-eclampsia 
IUGR  "' 
NST: NR 
OCT: + 
Peritonitis 


Ruptured ovarian cyst 


Maternal acidosis 
NST: NR- 
Pre-eclampsia 
NST: NR 

| Estriol 

IUGR 

| Estriol 

NST:R 

OCT: + 


Gestational diabetic 
Hydramnios 
NST: NR 
Postdates 
NST: NR 
OCT: + 
Postdates 
NST: R 
OCT: + 
?IUGR 

NST: NR 
OCT: ?? 

? Dates 

NST: R 

? Dates 

NST: R 
Pre-eclampsia 
Valium 
Aldomet 
NST: NR 
Pre-eclampsia 
Valium 
NST: NR 
OCT: ?? 

? Dates 

NST: NR 
OCT: — 


Apgar score 
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Labor and delivery Comments 
Cesarean section I ' O Neonatal death 
UV pH = 7.0 
BE = —15 
Placental infarct 
Spontaneous late 8  .UA pH = 6.9 
decelerations BE = —19 
Cesarean section ORS = 75 msec 
Cesarean section 10 IUGR: 2.0 kg 
Large placental infarct 
Cesarean section 9 UA pH = 7.1 
| BE = —8 
IUGR: 1.7 kg 
_Immature placenta 
Multiple infarcts 
Late decelerations 9 BW=48kg 
with induction True knot in cord 
Cesarean section Nuchal cord x4 
Cesarean section 8 Postmature 
Late decelerations 9  Postmature 
with induction 
Cesarean section 
Cesarean section 9 IUGR: 2.5 kg 
sa Neonatal hypoglycemia 
Vaginal 10 — ?IUGR ?dates 
BW: 2.8 kg 
Vaginal 9  ?IUGR ?dates 
| BW: 2.7 kg 
Cesarean section 9 Normal cord gases 
Normal neonatal course 
Vaginal 8 Concealed abruptio placentae 
l Normal cord gases 
Normal neonatal course 
10 Normal cord gases 


Vaginal 


Normal neonatal course 


IUGR: Intrauterine growth retardation. NST: Nonstress test. NR: Nonreactive. R: Reactive. OCT: Oxytocin challenge test. UV: 


Umbilical vein. VA: Umbilical artery. BE: Base excess. BW: Birth weight. 


value of 73 milliseconds for PEP. One unusual finding 
was a greatly lengthened QRS complex of 75 mil- 
liseconds (normal for its gestational age is about 42 
milliseconds). In fact, aortic valve opening occurred be- 
fore the end of the QRS complex. It is possible that 
there was a momentary equilibrium in the factors af- 
fecting PEP, myocardial depression tending to prolong 
it being balanced by catecholamine response tending to 
shorten it. — | 
Fetuses 9 and 10 are examples of the problem of 
uncertain dates. They were thought to be 42 weeks' 
gestation, yet both were small-for-dates infants. Both 
had reactive NSTs and tolerated labor induction and 


delivery well, with good outcome. If the dates were 
correct, then they could represent mild IUGR, with 
mild hypoxic stress causing shortened PEP. If they 
were preterm and, therefore, appropriate for gesta- 
tional age, PEP corrected for gestational age could well 
be within normal limits. Accurate dating is necessary 
for meaningful determination of PEP. 

Fetuses 11, 12, and 13 are examples of high-risk 
pregnancies with nonreactive NSTs. The mother of 
fetus 11 developed pre- eclampsia superimposed on 
chronic hypertension despite prolonged bed rest and 
medication in the hospital. The NST was nonreactive 
secondary to medication, -as was the case in fetus 12. 
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Fig. 9. Cardiovascular responses in term fetal lambs made hypoxic by occlusion of the maternal 
abdominal aorta for 1 minute. The term dP/dt is the rate of change of ventricular pressure which, at 
its maximum level, is an index of myocardial contractility. 
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Fig. 10. Same as Fig. 9. Note additionally in this case the variability of response of the heart rate. 


The mother of fetus 13 had a negative oxytocin chal- 


lenge test after a nonreactive NST, indicative of a 
“sleeping fetus” during the NST. In all three cases, the 
good Apgar score and neonatal status were compatible 
with their normal antepartum PEP. 

A perplexing problem has been the difference in 
hypoxic PEP change in our reports and those of 
Murata and associates.” '? Except for late changes, we 
have consistently observed shortening of PEP in animal 


as well as human studies. Murata’s group has reported 
the opposite, a lengthening of PEP. Some insight into” 
the reasons for this difference can be gained from the 
following observations. 

Figs. 9 and 10 are hitherto unpublished results from 
term fetal lambs made hypoxic by occluding the má- 
ternal abdominal aorta for 1 minute. Fetal Po; is indi- 
cated at the bottom; an index of myocardial contractil- 
ity, dP/dt, on the next level; then PEP, fetal heart rate, 
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Table IV. A hypothesis for the causal mechanisms 
underlying changes in PEP and the nonstress test 






Mechanism 





Nonstress test 


Reactive 
Reactive 


Normal Normal — 

Shortened Stress Hypoxia stimulates 

m l adrenal. medulla 

Nonreactive Shortened Distress Hypoxia depresses 
central nervous system 

Nonreactive Prolonged Demise Hypoxia depresses 

myocardium 


Nonreactive Normal , Rest Physiologic; medication 


LH 


and fetal arterial blood pressure. Note that in both in- 
stances, which are typical of all such experiments, PEP 
decreased, blood pressure and myocardial contractility 
increased, and hear trate response was variable. Similar 
cardiovascular responses were described by Woods and 
Richardson, ? who measured ventricular contractility 
and árterial blood pressure in dogs made hypoxic by 
respiration with 100% nitrogen. In all cases, hypoxia 
caused a marked increase in heart contractile force, as 
measured by a strain-gauge arch sutured to the surface 
of the ventricle, and an increase in both systolic and 
diastolic pressure. They thought that the earliest cause 
of tlie effect wás sympathetic nerve stimulation, with 
later augmentation from adrenal secretions. Millar,'® 
using the interesting experimental technique of diffu- 
sion respiration, was able to produce oxygenated apnea 
in dogs in order to study the effects of rising arterial 
CO, tension with a minimum of interference from 
hypoxia. He measured plasma adrenaline and norad- 
renaline and observed that during a 60-minute period 
of respiratory acidosis there was a progressive and 
large increase in levels of both catecholamines. For the 
first 20 minutes there was a rise in systolic blood pres- 
sure, and à fall in diastolic pressure; subsequently, both 


Augus: 1, 1980 
Am. J. Obstet. Gynecol. 


fell. In experiments in which the dogs were made as- 
phyxic, there was a progressive rise in both systolic and 
diastolic pressure and a large increase in plasma 
catecholamines. 

On the basis of the foregoing observations, the rea- 
sons for the disparity in PEP change between Murata's 
gr oup"! and ours become clear. Their acute stress ex- 
periments in animals lasted between 10 and 30 min- 
utes, with the measurement of PEP being made near 
the end of the stress period. Our measurements, as seen 
in Figs. 9 and 10, were made throughout a 5-minute 
period. In our experiments, and in those described 
above in dogs made acidotic or hypoxic, there was al- 
ways an increase in systolic blood pressure and in both 
systolic and diastolic pressures when hypoxia was pres- 
ent. Murata's group reported a fall in both systolic and 
diastolic blood pressures when PEP was measured dur- 
ing hypoxia. Therefore, we must conclude that these 
animals were beyond acute stress, and would be more 
appropriately categorized: as responding to chronic, 
prolonged stress. - 

On the basis of -this preliminary investigation, the 
nonstress test for fetal reactivity and PEP appear to 


. provide valuable, complementary information about 


antepartum fetal status. Table IV lists possible test re- 
sults and our hypotheses of underlying fetal status and 
causal mechanisms that produce these results. We pro- 
pose that hypoxia has a progressive, selective effect 
upon various target Organs. At its mildest, it stimulates 
adrenal medullary secretion of catecholamines to in- 
crease myocardial contractility and shorten PEP. As it 
becomes more severe, there is also depression of the 
autonomic nervous system, and fetal heart rate be- 
comes nonreactive. In the final stage, hypoxic depres- 
sion of the myocardium dominates the catecholamine 
effect to, produce the ominous combination of pro- 
longed PEP and nonreactive NST. 
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Changes in amniotic fluid optical density at 450 my 


in Rh-sensitized patients after maternal 


hydrocortisone treatment 


CRAIG W. ANDERSON, M.D. 
LEANDRO CORDERO, M.D. 
Columbus, Ohio 


In anticipation of elective premature delivery (32 to 34 weeks of gestation), five Rh-sensitized 
pregnant women were given hydrocortisone succinate for enhancement of fetal lung maturation. 
Serial amniocenteses were performed and an abrupt drop in the optical density at 450 mu (OD4s0) 
was observed in all cases immediately after administration of the steroid. Two infants in whom the 
OD,s, remained low were followed safely to term. The others were delivered prematurely. All infants 
were Rh-sensitized and required one or more exchange transfusions, and all survived. It is tempting 
to speculate that glucocorticoids alter the antigen-antibody affinity and inhibit splenic macrophage 
sequestration, thus reducing erythrocyte destruction. Maternal steroid administration may prove to 
be therapeutic in the management of Rh-sensitization, but until its mechanisms are further 
delineated, extreme caution must be used in the interpretation of OD,;, changes. (AM. J. OBSTET. 


GYNECOL. 137:820, 1980.) 


CONTINUING advances in perinatal medicine have al- 
lowed clinicians to more accurately follow Rh-sensitized 
pregnancies. The determination of amniotic fluid opti- 
cal density to monitor Rh-sensitized pregnancies for 
intrauterine hemolysis is a well-accepted parameter on 
which important clinical decisions are based. Con- 
tinued elevation of the optical density at wave length 
450 myu (ODs) may require intrauterine exchange 
transfusions or elective interrupted pregnancy: and 
premature delivery. Frequently, glucocorticoids are 
administered to pregnant women in order to enhance 
fetal lung maturation when premature delivery is antic- 
ipated.! We report the effect of the administration of 
‘hydrocortisone in Rh-sensitized pregnancies on OD,5, 
and its important clinical implications. 


Material and methods 


Five Rh-sensitized women were followed serially with 
optical density determinations from amniotic fluid. In 
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anticipation of an elective premature delivery, the 
women were given 1 gram of hydrocortisone intrave- 
nously every 8 hours for four doses. Repeat amniocen- 
teses were performed between 2 and 7 days after admin- 
istration of the hydrocortisone. Spectrophotometric 


. analysis for optical density was performed on the 


Perkin-Elmer model 551. 


Results 


In all five cases there was either an abrupt drop in 
ODs or an unexpected decline after maternal admin- 
istration of hydrocortisone. In Fig. 1, Case 1 exhibited a 
rapid drop from 0.12 to 0.09 in OD, in only 2 days. 
This was particularly unusual since the severity of dis- 
ease prompted two early intrauterine exchange trans- 
fusions and one neonatal exchange transfusion. Case 2 
also presented a sudden drop in OD values from Zone 
III to Zone IIB in less than 24 hours after steroid ther- 
apy. A different situation occurred in Case 2, in which 
we observed an increasing OD up to 33 weeks' gesta- 
tion and then a sudden alteration after maternal 
glucocorticoids, with a fall from Zone IIB to Zone IIA. 
Case 4 exhibited the most precipitate fall (0.13 in OD4s09) 
over a 7-day period, dropping from Zone III to Zone 
IIA, and then continuing to drop to zero. Interestingly, 
this patient had a cord hemoglobin of 11.6 grams per 
deciliter, 4+ Coombs, and required two neonatal ex- 
change transfusions. The declining trend in Case 5 
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after maternal administration of hydrocortisone was 
0.035 over 7 days, and it continued to fall. Although 
the cord hemoglobin was 13.6 gm/dl, three exchange 
transfusions were necessary, thus revealing the severity 
of the Rh sensitization. | 

Because of the sudden drop in optical density after 
maternal steroids, Cases 4 and 5 were followed success- 
fully by serial amniocentesis until 38 and 40 weeks' ges- 
tation, thus avoiding elective premature deliveries 
.(Table I). These neonates were delivered vaginally and 
experienced no respiratory problems. Cases 1 and 3 
were delivered by elective cesarean section because 
of elevated optical densities, and the other patient 
(Case 2) was delivered by cesarean section as soon as 
hydrops fetalis was diagnosed by ultrasonography. Of 
the three infants delivered prematurely, Case 1 pre- 
sented with transient tachypnea of the newborn, 
whereas the other two (Cases 2 and 3) developed 
hyaline membrane disease and respiratory failure. All 
infants survived. 

One infant (Case 1) who required two intrauterine 
exchange transfusions and one neonatal exchange 
transfusion had a 2+ direct Coombs. The other four 


newborns had 4+ direct Coombs and required a total - 


of nine exchange transfusions between them for cor- 
rection of their anemia and hyperbilirubinemia. 


Comment 


One of the most important parameters used to follow 
Rh sensitization is amniotic fluid optical density at 450 
my, the range in which bilirubin pigment is detected. A 
gradual decrease in the bilirubin peak normally occurs 
as pregnancy progresses, with complete disappearance 
of the pigment by 36 weeks’ gestation. Variations in 
optical densities may be seen in Rh sensitization not 
only with gestational age, but also with improvement in 
or worsening of the hemolytic process. 

In our series, all five cases were affected and, prior to 
35 weeks’ gestation, had an abrupt and unexpected 
drop in OD,5; immediately after maternal hydrocorti- 
sone therapy. This temporal relationship between opti- 


cal density and the administration of steroid suggests a - 


cause-and-effect relationship. 

Our results agree with those of Caritis and associ- 
ates,” who reported a change in OD, after the ad- 
ministration of betamethasone to seven Rh-sensitized 
mothers. However, in their study, one infant was not 
Rh sensitized, and two patients had only two OD values 
recorded. Their proposed mechanisms included im- 
munosuppression of the fetal reticuloendothelial sys- 
tem and alterations in fetal hepatic and renal function. 
We agree with their suggestions and would like to pro- 
pose more specific interpretations based on informa- 
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Fig. 1. Amniotic fluid OD,5, changes in five Rh-sensitized pa- 
tients after maternal administration of hydrocortisone. 


tion involving 1gG-mediated hemolytic anemias. 

Rh-sensitizec. antibodies belong to the IgG classifica- 
tion, are known to cross the placenta, and have the 
ability to bind complement. Although complement 
binding facilitates erythrocyte clearance, IgG molecules 
alone may augment extravascular hemolysis through 
specific splenic macrophage receptors for the Fc por- 
tion of the IgG structure.* 

Glucocorticoids could potentially affect the hemolyt- 
ic process in several ways. A decrease in the antieryth- 
rocyte antibody level has been seen in autoimmune 
hemolytic anemias after steroid therapy, with a sub- 
sequent reappearance of antibody when the drug was 
discontinued. However, this effect usually required 4 
to 87 days to occur, and it seems unlikely that a change 
would occur in less than 48 hours. An alteration in the 
red bload cell antigen and antibody affinity is a second 
possible mechanism and is substantiated by Rosse’s 
work.* Subsequent to steroid therapy in adult autoim- 
mune IgG hemolysis, he observed a rapid decrease in 
the cell-bound antibody, with a concomitant increase in 
serum antibody. A third explanation is that glucocorti- 
coids inhibit the clearance of the antibody-coated 
erythrocytes by the fixed splenic macrophages. In vitro, 
glucocorticoids directly inhibit the function or reduce 
the number of IgG Fc receptors. As a result, less 
antigen-antibody complexes are sequestered by the 
spleen, and this may reduce the amount of extravascu- 
lar hemolysis. A similar mechanism has been observed 


with the use of promethazine hydrochloride, in which 


the ability to bind opsonized erythrocytes by macro- 
phages was inhibited in vitro.? 
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Table I. Clinical information on five Rh-sensitized pregnancies 

















Gestational 
age (wk) 


Direct 
Coombs 


Blood type 
(mother hnfant) 





Birth weight 
(grams) 





] A+t/O- (ant C) 49 2,080 —. 96 
9 O-/B+ +4 2 370 . 388 
3 B-/B+ +4 2.000 34 
4 O-/O- +4 . 2,510 38 
5 B-/O4 +4 3,680 40 





Hemoglobin |. Bilirubin 
(gm) (mg) 











Outcome 


10.1 8.6 Cesarean section; Apgar scores 3, 5; 
IUT (2); NET (1); TTNB; survived 

10.1 11.8 Cesarean section; Apgar scores 3, 7; 
hydrops; NET (1); HMD; respirator; 
survived 

11.2 3.4 Cesarean section; Apgar scores 2, 8; 
NET (3); HMD; respirator; sur- 
vived ; 

11.6 6.4 Vaginal; Apgar scores 7, 8; NET (2); 
no RDS; survived 

13.6 10.8 Vaginal; Apgar scores 9, 9; NET (3); 


no RDS; survived 





Cord bilirubin (mg/dl) refers to total bilirubin; JUT, intrauterine exchange transfusion; NET, neonatal exchange transfusion; 
TTNB, transient tachypnea of the newborn; HMD, hyaline membrane disease; RDS, respiratory distress syndrome 


The use of glucocorticoids to enhance fetal lung 
maturation, although effective, still presents many un- 
known and some theoretical risks in human beings, so 
that the potential therapeutic value of glucocorticoids 
in Rh-sensitization must be carefully evaluated. In ad- 
dition, caution must be used in interpretating changes 
in ODs after maternal administration of steroids. 
Other parameters, such as ultrasonography, should be 
used to insure adequate following of the disease 
process. I 

Although these proposed mechanisms need further 
clarification, it seems clear that maternal hydrocorti- 


sone therapy alters the OD,;, in Rh-sensitized patients 
and, clinically, this may prove to be significant. If 
glucocorticoids are administered to enhance fetal lung 
maturation, decreasing optical densities may allow a 


" delay in premature elective deliveries. As a result, the 


incidence of respiratory distress, asphyxia, and other 
associated problems of prematurity may be decreased. 


"We wish to thank Dr. Clark Distlehorst for review of 
the manuscript, Mitzi Prosser for medical illustration, 
and Deborah Anderson for technical assistance. 
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CHAIRPERSON 


Department of Ob/Gyn: Mount Sinai Hospital 
Medical Center, Chicago, Illinois, is seeking a full- 
time Chairperson for its Department of Ob/Gyn. 


Mount Sinai Hospital Medical Center is a 466 bed ` 


teaching hospital, located on the near West Side of 
Chicago with accredited residency programs in all 
clinical departments. The Hospital is a major 
teaching affiliate of Rush Medical College. 


Candidates must be American Board Certified, and 
have demonstrated performance and accomplish- 
ments in clinical practice, teaching, and administra- 
tive roles, Academic rank can be considered. at the 
Professor or Associate Professor level. The Chair- 
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In Ob-Gyn Pathology and Oncology 
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Byron J. Masterson, M.D. Joe Leigh Simpson, M.D. 

Ralph M. Richart, M.D. ‘J. Taylor Wharton, M.D. 
Daniel K. Roberts, M.D., Ph.D.  J. Donald Woodruff,M.D. 

Shelby Rose, M.D. . Ralph M. Wynn, M.D. 

When: December 7-11, 1980 ` 

Where: Wichita Hilton Inn, Wichita, Kansas 

Course Description: 5 day in-depth review of the repro- 
ductive system; daily didactic sessions with kodachrome 
slides from 8:00-3:00; microscopic lab 3:30- 9: 30; and 
individual case consultations. 


Felix Rutledge, M.D. 


Designed For: Practitioners and residents in Obstetrics & 
Gynecology desiring a review of pathology and oncology 
of the female genital tract. 


Registration: Limited; must be received by November 24, 
1980 . 


CME Credit: As an organization accredited for continuing 


person will participate in an open-ended faculty medical education, The University of Kansas School of 
practice system. Salary arrangements are competitive Medicine-Wichita, designates that this continuing medical 
and negotiable. Mount Sinai Hospital Medical Center education activity meets the criteria for 35 credit hours in 


is an equal opportunity employer. Category I of the Physician’s Recognition Award of the 
a9 pportunity employer American Medical Association. This course has been ap- 
. oe ET proved for 35 cognates, Formal Learning, by the American 
Respond with curriculum vitae to: College of Obstetricians and Gynecologists. 


Albert I. Rubenstone, M.D. Tuition: S600 includes didactic sessions, microscopic lab, 
Chairman, Search Committee current syllabus, selected 35mm slides and microscopic 
c/o Department of Pathology slides. A microscope wil be required with a limited 
Mount Sinai Hospital Medical Center D p a ME A I UR d 
California pas at4sth Street For Further Details and Registration Contact: Karen Cali, 
: rand darn Division of Postgraduate Education, The University of Kansas 
Chicago, Illinois 60608 School of Medicine-Wichita, 1001 N. Minneapolis, Wichita, 
(312) 542-2417. Kansas 67214 or (316) 268-8261. 





.. Detects fetal life early in pregancy (9-12 weeks) e. Confirms fetal life throughout preg- 

^w nancy € Assesses rate and rhythm of the fetal heart during labor .e Pocket size: 
"uw small, light and durable € Stethoscope style headset for privacy and isolation from 
H * SX background noise e Jack for second headset permits patient or colleague to listen 


e Operates at an ultrasound frequency of 2.25 MHz 9 Powered by a long- 
ife, replaceable battery e Two simple controls: on-off switch and volume. 


NEW POCKET SPEAKER 
MODEL SA2 


Compact, battery-powered loudspeaker is a conve- 
nient alternative to the stethoscope headset. 


TRIAL WITHOUT wish to order the 


Model FP3A ULTRA- 
OBLIGATION SOUND STETHOSCOPE and/or the Model 
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: Model SA2: Pocket Speaker. 
CITY STATE ZIP $85.00 
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FELLOWSHIP 
IN MATERNAL 
= AND | 
FETAL MEDICINE 
The accredited fellowship in maternal and fetal 
medicine of the Bowman Gray School of Medicine is 
seeking applicants for the position of first year 
fellow beginning July 1981. The fellowship is a two 
year clinical anc research oriented program. The 
clinical services are centered at the 700 bed Forsyth 
Memorial Hospital where there are over 4,000 
deliveries annually and an active combined 
Perinatal service. The laboratory research is con- 
ducted under the auspices of the School of Medicine 
faculty in the research facilities of the School. Both 


clinical and laboratory research are encouraged and 
supported by the Bowman Gray School of Medicine. 


For further information please write: 


John I. Fishburne, M.D. 

Professor of Obstetrics and Gynecology: 

Chief, Maternal and Fetal Medicine 
Bowman Gray School of Medicine 
Winston-Salem, N. C. 27103 





OB/GYN 
BOARD CERTIFIED OR ELIGIBLE to 
join large multispecialty group in San 
Francisco. Large volume high-risk 
obstetrical service; over 3000 deliveries/ 
year; 12 staff ob/gyn; 4 year residency 
program in ob/gyn. Fringes include ex- 


cellent vacation and educational leave, 
malpractice and life insurance, disabil- 


ity, retirement benefits. Academic ap- 


pointment available. 


Send inquiry and C.V. to: 


Ira Golditch, M.D. 
Chief, Dept. Ob/Gyn 
Kaiser/Permanente Medical Center 
-2200 O'Farrell Street 
San Francisco, CA-94115 

or call (415) 929-4845 © 





OBSTETRICIAN- 
GYNECOLOGIST 
Multi-specialty group practice 
associated with teaching 
hospital of the University 
| of Rochester. f 
Additional Obstetrician needed 
o dueto | 
increased patient demand. 
Combined fee for. 
service-prepaid population. 
Opportunity for teaching 
and continuing education. 
Write or call | 
Neil W. Garroway, M.D., 
Medical Director, 
905 Culver Road, . 
. Rochester, N.Y., 14609, 
area code 716-482-4300. 


Chair, 
Department of 
Obstetrics. 
and Gynecology 


The University of North Carolina School of 
Medicine, Chapel Hill, is searching for a new 


Chairperson for the Department of Obstet- 


fics and Gynecology. We desire a person 


who is able to stimulate high quality 
research and provide clinical, teaching, and 
administrative leadership. Please send 
replies with C.V. to Dr. Fred Sparling, Chair- 
man, Ob-Gyn Search Committee, Depart- 
ment of Medicine, 547 Burnett-Womack 
Building, Chapel Hill, N.C. 27514, not later 
than September 30, 1980. The University of 
North Carolina is an affirmative action-equal 
opportunity employer. Applications are par- 


_ ticularly solicited from women and blacks 


and other minorities. 
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and publication date. 
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An analysis of ‘‘long-term’’ follow-up results in 
patients with cervical intraepithelial neoplasia treated 


by cryotherapy 


RALPH M. RICHART, M.D. 
DUANE E. TOWNSEND, M.D. 
WILLIAM CRISP, M.D. 
AMODIO DeEPETRILLO, M.D. 
ALEX FERENCZY, M.D. 

GARY JOHNSON, M.D. 
GORDON LICKRISH, M.D. 
MICHEL ROY, M.D. 

UMBERTO VILLA SANTA, M.D. 
New York, New York 


Two thousand eight hundred thirty-nine patients who had been treated by cryotherapy for cervical 
intraepithelial neoplasia (CIN) in nine different institutions were followed longitudinally after three 
negative Papanicolaou smears to ascertain the risk of recurrence. The cumulative risk of developing 
CIN after successful cryotherapeutic management of CIN was 0.41% at year 5, 0.44% at year 10, 
and 0.44% at year 14. There was no significant difference in risk between patients originally treated 
for CIN 1, CIN 2, or CIN 3. (AM. J. OBSTET. GYNECOL. 137:823, 1980.) i 


Ir HAS BEEN estimated that as many as 8,000 


gynecologists in the United States have enrolled in’ 


one or more of the courses dealing with the detection, 
diagnosis, and management of the precursors of cervi- 
cal cancer. The diagnostic emphasis in these courses is 
on colposcopy, and the therapeutic emphasis is on 
cryotherapy. Other gynecologists have been trained by 
their co-workers or practice partners, and some have 
been self-trained through textbooks and colposcopic 
detail men. Moreover, many residency programs now 
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teach colposcopy and cryotherapy as part of the regu- 


lar course of instruction, thus producing an additional 


yearly increment to the number of practitioners who 
are using an outpatient approach to cervical in- 
traepithelial neoplasia (CIN). 

The intensity of the instruction in this area has sig- 
nificantly altered the approach to the diagnosis and 
management of an important and relatively prevalent 
disease in a very short period of time, and many physi- 
clans now manage in the office a disease which was 
formerly dealt with principally in the operating room. 

The rapidity with which these techniques were in- 
troduced has been criticized from several points of 
view, one being that there were not adequate data for 
recommending the use of this therapeutic approach. 
There are three important measures of clinical efficacy. 


823 
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‘Table I. Cases in study 


CIN 1 898 
CIN 2 977 
CIN 3 964 

Total 2,839 


(1) Diagnostic accuracy is the degree to which the clini- 
cian is able to determine the clinical stage of the dis- 
ease, its extent, and the appropriate therapeutic ap- 
proach. Colposcopic accuracy should be comparable to 
that achieved with diagnostic conization. (2) The freeze 
failure rate is the proportion of patients in which the 
disease is not eradicated by cryotherapy. (3) The recur- 
rence rate is the rate of development of new squa- 
mous-cell neoplasms after the successful eradication of 
the original lesion. 

Data have been published previously on diagnostic 
error rates and freeze failure rates," ? but only limited 
data have been available with regard to recurrence 
rates, and the incidence of new lesions after long-term 
follow-up of patients with CIN treated by cryotherapy 
has not been established. 


Material and methods 


The present study is an attempt to estimate in pa- 
tients with CIN the rate of occurrence of new lesions 
which have been detected by cytologic examination; 
diagnosed by colposcopy, cervical biopsies, and en- 
docervical curettage; and treated by cryotherapy. Since 
an incidence case would be expected to be a relatively 
uncommon event, it is clear that large numbers of pa- 
tients must be followed for long periods of time in 
order to determine with any degree of accuracy their 
subsequent risk of developing a new lesion. Because it 
was unlikely that any single institution would be able to 
accumulate a large enough series over a reasonable 
period of time to make such a determination, a collab- 
orative study was organized among the following in- 
stitutions: Columbia-Presbyterian Medical Center (New 
York, New York), University of Southern California/ 
California Hospital (Los Angeles, California), Mari- 
copa County General Hospital (Phoenix, Arizona), 
McMaster University/Henderson Hospital (Ontario, 
Quebec, Canada), Jewish General Hospital for Women 
(Montreal, Quebec, Canada), University of Utah Medi- 
cal Center (Salt Lake City, Utah),. Toronto General 
` Hospital (Toronto, Ontario, Canada), Hospital de Sac- 
rement (Quebec, Quebec, Canada), and the Union 
Memorial Hospital (Baltimore, Maryland). 

The study protocol required that all patients be en- 
tered into the series on the basis of the highest grade of 
CIN diagnosed prior to treatment, and that a freeze 
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cure be substantiated by three negative Papanicolaou 
smears. Subsequent to the acquisition of three negative 
smears, the patients were followed at yearly intervals 
and scored according to whether the smear remained 
negative or gave evidence of recurrent disease, i.e., 
either there was an abnormal Papanicolaou smear or 
an abnormal biopsy, or both. These logitudinal data 
were gathered independently by each institution in the 
study; the smears and biopsies were read by the pa- 
thologist associated with each institution; and the data 
were submitted for pooling by each investigator accord- 
ing to a common format. All data were pooled as sub- 
mitted, and no attempt was made to verify either the 
histologic or cytologic diagnoses or to manipulate the 
data from the individual investigators in any other 
fashion. T'wo centers accounted for almost half the pa- 
tients in the data pool, and the other seven centers 
accounted for the remainder. There was no significant 
difference in the distributions of patients by histologic 
grade nor in the recurrence rates among the individual 
series, except that all but one of the recurrences in year 
] occurred in one of the smaller series, and all but one 
of the recurrences in year 2 occurred in a second of the 
smaller series. This distribution would suggest that the 
criteria for establishing a freeze cure might not have 
been followed rigorously in these two institutions, or 
that cytologic or histologic interpretation in these two 
institutions may have been different from that in the 
other institutions in the pool. 
After the data were pooled, the risk of recurrence 
was estimated by means of a'standard life-table method 
for CIN 1, 2, and 3, and for all CINs. The total number 
of patients available is shown in Table I. The number 
of patients did not drop below 1,000 until year 14. In the 
life-table analysis of patients with CIN 1 (Table II), the 
cumulative risk of developing a recurrence was 2.4% at 
year 5, 2.496 at year 10, and 2.496 at year 14. For pa- 
tients with CIN 2 Table III), the cumulative probability 


- of developing a recurrence was 0.098% at year 5, 


0.099% at year 10, and 0.099% at year 14. For patients 
with CIN 3 (Table IV), the cumulative risk was 0.23% 
at year 5, 0.2496 at year 10, and 0.2496 at year 14. In the 
life-table analysis of the pooled data from all CIN cases, 
the cumulative risk of developing a recurrence was 
0.41% at year 5, 0.44% at year 10, and 0.44% at year 15 
(Table V). | 

In all patients who had recurrences, the lesions de- 
veloped on the cervix; all lesions were intraepithelial; 
and there was no significant difference in the recur- 
rence rates between the groups treated for CIN 1, CIN 
2, and CIN 3. No cases of invasive carcinoma were ' 
reported in this series. 


^ 


Volume 137 
Number 7 


Table II. CIN 1 


Follow-up of patients with CIN treated by cryotherapy 825 


898 8 0.89 
1,284 I 1.40 
1,470 l l 0.02 
1,504 — 

1,465 — = 
1,368 — — 
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Total woman years; 15,061 


Table III. CIN 2 


8 1,304 — ` — 

9 1,125 — 
10 1,070 ] 0.009 
li 880 — — 
12 684 — — 
13 455 — — 
34 196 — — 


. Total recurrences: 11 


1,500 2 0.0 08 


1,160 — — 
984 — — 
693 l 0.01 


-I OC) Ot 4 OF ND pe 
— 
> 
c 
NN 


Total woman years: 11,246 


Table IV. CIN 3 


608 
à 540 — — 
10 460 — — 
11 418 — — 
12 372 — — 
13 312 — — 
14 210 — — 


Total recurrences: 3 


964 
1,508 
1,635 
1,540 
1,300 — — 
1,068 — — 

903 = — 


0.1 16 
0.07 


| e| 


-] C5 Qv 4» OO ND m 


Total woman years: 13,336 


927 0.01 
9 765 — — 
10 690 — — 
11 583 — — 
12 468 — — 
13 312 — — 
14 140 — — 


Total recurrences: 8 





Table V. CIN 1, 2, and 3 


1 2,839 0.28 
2 2,146 : 0.10 
3 4,653 4 . 0.03 
.4 5,635 — — 
5 3,925 — — 
6 3,420 — — 
7 2,954 l 0.004 
Total woman years: 40,134 
Comment 


The risk of a patient developing a new CIN after the 


eradication of a primary CIN by cryotherapy is about 1- 


in 200 over a 14-year period. However, the relatively 
large number of cases occurring in the first 2 years of 
follow-up may be detection or diagnostic errors rather 
than true recurrences, and the real risk of recurrence 


may be even lower than these data indicate. Patients 


2,736 l 0.003 
à 2,430 — 
10 2,220 I 0.002 
11 1,881 — — 
12 1,524 — — 
I3 1,079 — — 
14. . 546 — — 


- ‘Total recurrences: 22 


who have successfully been treated for CIN by cryo- 
therapy would appear to have no greater risk of devel- 
oping a subsequent CIN than would untreated high- 
risk women in the general population,’ and there is no 
differential risk of recurrence related to histologic 
grade, that is, the patient with CIN 3 is at no greater 
risk than the patient with CIN 2 or the patient with 
CIN 1. 
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The reasons for this low risk of recurrence are prob- 
ably related to the manner in which cryotherapy is 
applied. It is well known that the transformation zone 
is the principal region at risk.in the cervix, and the risk 
of developing squamous-cell carcinoma of the cervix 
has previously been reported? to be dramatically re- 
duced after routine ablation of the transformation 
zone and native columnar epithelium. Since cryothera- 
` peutic treatment of an area of CIN not only treats the 
lesion but generally also eradicates the transformation 
zone, the risk rates in those patients in whom the lesion 
was ablated along with the transformation zone would 
be expected to fall to the levels which have been de- 
scribed in patients so treated prophylactically. The fact 
that the actual risk rates appear to be similar to those 
which were predicted lends credibility to the suggestion 
that, even if an area of CIN is small, it is unwise to treat 
it in a local fashion by biopsy removal without also re- 
moving the transformation zone. The fact that, not un- 
commonly, the transformation zone is left behind when 
a conization is performed may account for the rela- 
tively high recurrence rates in patients so treated.? The 
long-term therapeutic efficacy of conization: could 
probably be increased were the patients subsequently 
to undergo colposcopy and cryotherapeutic removal of 
any remaining T-zone in the postoperative period. 

. It has adequately been demonstrated in a number of 
studies that the skilled colposcopist working with an 
equally skilled cytologist and pathologist makes very 
few errors in the triage of patients with abnormal 
Papanicolaou smears. The freeze failure rate averages 
1095 to 1296 in most series and appears to be based 
principally on the size and distribution of the lesion 
rather than on its histologic grade. Cryotherapy is an 
essentially nonmorbid procedure that affords ideal 
outpatient treatment of a significant number of precur- 
sors of cervical cancer—an approach that is particu- 
larly valuable in the young, child-bearing woman. In 
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skilled hands, the procedure carries relatively little risk 
if the patient is carefully followed in order to detect at 
an early posttreatment visit diagnostic errors or thera- 
peutic failures. 

The present report deals with recurrence rates in 
those patients available to follow-up after cryotherapy. 
It does not deal with the population lost to follow-up 
but makes the assumption that this group would have 
behaved biologically as did others in the group with a 
similar histologic diagnosis. However, all these series 
were institution based, most dealt principally with ward 
patients, and the loss to follow-up ranged up to 80%. 

Knowing that the freeze failure rate isat least 10% in 
niost series and that there is a variable but, in the 
aggregate, inexorable progression from the intraepi- ' 
thelial to the invasive stage of cervical squamous-cell 
cancer, one can safely predict that a proportion of 
those patients in whom cryotherapy failed, and who do 
not heed the admonition of their doctors to adhere 
strictly to the follow-up protocol recommended, will 
develop invasive carcinoma. It is difficult to know how 
to deal with this certainty, but a special effort clearly 
must be made to achieve a higher degree of follow-up 
than has been reported in these series. 

Colposcopy and cryotherapy are powerful diagnostic 
and therapeutic tools and can reduce the morbidity 
and cost of managing CIN when used skillfully and 
appropriately. The recurrence rate seems to be ac- 
ceptably low, and the risks are highly acceptable if 
follow-up is available. However, the widespread appli- 
cation of these modalities must -be accompanied by a 
high degree of technical competence on the part of the 
clinician, a high level of understanding and skill on the 
part of the pathologist and cytologist, and a rigorous 
method to insure follow-up among those patients who 
are treated. If these criteria are not met, the morbidity 
and mortality of the technique may outpace its utility. 
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Asymptomatic virus shedding after herpes genitalis 
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Samples of cervical and vaginal secretions obtained daily from five womer were studied for the 
presence of.active virus and/or viral antigens. in women with a history of recurrent genital herpes, 
either infectious virus or viral antigen in exfoliated cells was repeatedly detected in the absence of 
overt clinical symptoms. The epidemiologic and obstetric importance of the observations is 


discussed. (Am. J. OBSTET. GYNECOL. 137:827, 1980.) 


HERPES SIMPLEX viruses (HSV) can establish lytic in- 
fections in some tissues, as well as persistent infections 
in others. The cervix is considered to be the principal 
site of genital herpetic infection. About one half of the 
women with clinically overt genital herpes develop re- 
current episodes of the disease at irregular intervals. 
Few studies have been conducted on the duration of 
asymptomatic virus shedding, and the information 


available from cytologic screening experience ? or. 


virus isolation studies of genital infections” ?-5 suggests 
that herpes simplex virus can be recovered from 1% to 
15% of asymptomatic women. Similar observations 
have beer made with regard to oral infections.” ? 

In a recent study,? we isolated herpesvirus from the 
cervis during asymptomatic periods in 10% of the 
women studied. We assumed that the true prevalence 
of asymptomatic virus shedding could be higher if 
samples were systematically taken more often. In an 
attempt to further our knowledge of asymptomatic 
virus shedding, samples of cervical and vaginal secre- 
tions obtained daily from five women were studied by 
looking for the presence of active virus and/or viral 
antigens. | 
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Material and methods 


Persons studied. Five women were enrolled in this 
study. Three had a history of genital herpes, one had a 
history of recurrent oral herpes infections, and one 
had no history of any overt herpetic disease (Table I). 

Patient No. 1608 was the source of infection of her 
sexual partner 1 year prior to the study. Her last overt 
disease occurred 7 months before enrollment in the 
study, when HSV type 2 was isolated from genital vesi- 
cles. She did not have sexual relations for 3 months 
prior to, nor during, the study. Serologic examination 
revealed the presence of antibodies to HSV type 2. 

Patient No. 1611 had a history of pást recurrent oral 
herpes that preceded the genital infection by several 
years. Her genital herpes was also recurrent, with the 
last episode 20 months before enrollment in the study. 
At that time, no laboratory studies were done. She was 
the probable source of infection of her previous part- 
ner during an asymptomatic period more than 1 year 
before the study. Her partner for the past year did not 
experience any genital herpes, although previously he 
had had some herpes-like eruptions on a wound that 
he sustained on his thigh during a football game. At the 
time of enrolment, the woman had antibodies to both 
types of HSV. 

Patient No 1612 had a past history of oral herpes 
and later repeated episodes of genital herpes, but no 
virologic or serologic studies had been done. Serologic 


examinations after enrollment in this study revealed 


antibodies to doth types of HSV. Her husband had had 


| frequently recurrent genital herpes for several years, 


but he did not have any appa! ent disease during the 
uc period. 
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No. 1608 : 





AM | 
PM 


No. 1611 





AM 
No. 1612 
PM 





0 4 8 — 1 ll 20 | 24 28 32 


DAYS 





Fig. 1. No sample taken. e Positive culture. æ Positive 
immunoperoxidase with antibodies against the virion. M, 
Meristruation—first day. | Colposcopic examination. On days 
for which no notation is made, the samples collected were 
negative for viral isolation and for viral antigen. 


Patient No. 1607 had been having frequently re- 
current episodes of oral herpes. Our laboratory had 
previously isolated type 1 virus from lesions, and only 
anti-HSV type 1 activity was detected in the serum spec- 
imens, She had no history of genital herpes infection. 

Patient No. 1617 did not have a history of any 
herpetic disease, and repeated serologic testing, by the 


microneutralization method or by a micro-solid phase 


radioimmunometric assay (micro-SPRIA) technique, 
failed to detect antibodies to either of the two types Br 
herpes simplex virus. 

Design of sampling of study material and follow- 
up. The women personally obtained the study. material 
by insertion of a Scopettes, Jr., swab applicator into the 
vagina. They immediately prepared three imprints 
with the sides of the swab on each of two slides and 
subsequently placed the swab ‘in 4 ml of Eagle’s 
medium containing antibiotics. The women were asked 
to obtain these samples twice a day: in the morning 
before rising and in the evening at bedtime, for a pe- 
riod of 1 month. Thereafter, one morning sample was 
taken at weekly intervals. The evening sample was kept 
refrigerated at 4? C and delivered, together with the 
next morning's sample, to thé laboratory early the next 
day. The weekend samples were kept refrigerated at 4? 
C and delivered on Monday mornings. The women 
were instructed to come for gynecologic examination if 
any herpes-like lesions or other gynecologic problerns 
occurred. They had a gynecologic examination at the 
end of the study period. The women were asked to 
keep personal notes on unusual events that caused 
physical or emotional stress. 

Culturing and typing of virus isolates. The swabs, 
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held at 4° C in Eagle's medium supplemented with 2% 
fetal bovine serum and antibiotics, were tested for virus 
within 72 hours after collection.? Two tenths milliliter 
of the medium in. which the swab had been kept was 
inoculated onto culture tubes containing monolayers of 
human embryonic lung cells. The cells were covered 
with culture media, incubated at 37° C, and observed 
daily for cytopathic effect. The titer of isolated virus 
was expressed as log 10 of median tissue culture infec- 
tive dose (TCID) 50 per milliliter. 

Staining of cervicovaginal imprint preparations. 
The imprint preparations were stained by the indirect 
immunoperoxidase method with the use of rabbit 
anti-HSV1 and anti-HSV2 sera. The technique of 
preparation.of goat ¿ anti-rabbit IgG conjugated to horse 
radish peroxidase has been previously described in de- 
tail. The specificity of positive reactions was con- 
trolled by obtaining a negative result with the use of 
preimmune rabbit serum, and by blocking the positive 
reactions with HSV-infected cell lysates. 

Serologic examination of antibodies. Serologic ex- 
amination was done by the microneutralization test? 
and by the micro-SPRIA method."! 


Results 


Herpesvirus type 2 was isolated at different times in 
all three women with a past history of genital her pes 
virus infection (Fig. 1 and Table II). In two patients, 
virus Was isolated on two occasions each during the 
month, and in the third patient, virus isolation was 
positive on six occásions during 5 different days. 

In patient No. 1608, we obtained 67 of 68 expected 
samples during the first 34 days of the study period. 
Virus was recovered from the swabs on orie occasion 
during the month—on day 4, with a titer of 1035, On 
day 79, virus was again isolated, with a titer of 107. 


Patient No. 1608 noticed on day 16 a feeling of tension 


next to the clitoris and palpated a “small nodule below 
the surface." She had had similar findings in the same 
area repeatedly in the past, but when her physician 


. examined her, he did not observe anything remark- 


able. This time the patient punctured the "nodule" 
with a sterile needle and took a swab from the bleeding 
wound for culture. This gave a positive result, with a 
virus titer of 10°°. Since this event occurred during the 
weekend, the woman was not seen by the gynecologist. 
On the following day there was no clinical evidence of 
disease. It should be noted that on day 16 no virus or 
viral antigen was detected on the vaginal swab. 
Fifty-one (3096) samples were obtained during the 
first part of the study on patient No. 1611. Positive 
cultures with a titer of 10? were found on two occasions 


during this month. On the ninety-third day the woman 
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Table I. Characteristic variables of women studied 
















No. of sex 

Study No. Marital partners during 
of patient study period 

1608 32 . S | 0 

1611 25 D ] 

1612 29 M | 

1607 34 M l 

1617 29 S 0 


.*S = single; M = married; D — divorced. 
TfNEG = no history of genital herpes. 





Virus shedding after herpes genitalis 829 












Contraceptives Months after last 
used during History of -episode of genital 
study period oral herpes herpes disease 

None ^ No 7 

Oral Yes 20 

Diaphragm Yes 2 

Tubal liga- Yes NEGT 

tion ~ 

‘None No NEG 


Table II. Detection of infection by virus isolation and indirect immunoperoxidase assay 







Study No. 
of patient 





M(34)*  M(59) 





Days after enrollment in study when 
samples were taken beyond those shown in Fig. I 


Antibodies to HSV 










Microneutral- 


ization assay 
(11/1 index) 


Micro- SPRIA 





No. of 
samples 





1608 43 53 59 65 72 79 93 100 114 145 10 100 = + 
Hek | 
M(65) (M(94) 
1611 | 80 87 93 101 115 5 66 F + 
+= 
M(113) M(188) 
1612 125 | H 126 + + 
di 
1607 l through 10 16 71 + = 
1617 l through 15 20 Neg = = 





*Menses and days in study. 


TNumerator = result of virus isolation; denominator. = result of inno erase assay. Where no results are listed, both tests 


were negative. 


observed an itching, pink macula on the lateral side of 
the right labium major and took a specimen for culture 
from this area, which yielded virus with a titer of 10*5, 
The efflorescence lasted one day. The vaginal swab on 
the same occasion did not yield virus. According to the 
patient, she would not have paid any attention to such a 
finding if she had not been enrolled in the study. 

We obtained 57 (89%) samples on patient No. 1612. 
The first isolate had a titer of 107"; the next on day 22 
had a titer of 10°°; on day 23 the titers were 10*? and 
10'5; on day 28 the titer was 10°, followed by a titer of 
10? the next day. 

The immunoperoxidase technique with the use of a 
general anti-HSV2 serum gave positive results—pre- 
dominantly nuclear staining similar to that seen ex- 
perimentally in infected cells—on multiple occasions in 
all women studied. In all of the women, positive results 
were usually sequential during a period of several days. 
In one instance the test was positive preceding men- 
struation, and in both other women the test became 
positive starting about 1 week after the beginning of 
the menstrual period. In only one of the three above- 


mentioned patients did the positive results by this 
technique correlate with virus isolation. 

Sixteen samples were examined for patient No. 
1607, and 20 samples for patient No. 1617. Tests for 
viral isolation and viral antigens by the immunoperoxi- 
dase technique were negative in all samples. 

When analyzing the factors that possibly influenced 
our findings, we learned that patient No. 1608 was 
under considerable emotional stress during the first 
week of the study when most of’ her positive results 
were obtained. 

Patient No. 1611 was a part-time student, and at the 
time of positive culture on days 4 and 6 she was taking 
several examinations which placed her under consider- 
able stress. She did not observe anything unusual at the 
time the positive results were obtained by the immu- 
noperoxidase test. Patient No. 1612, also a part-time 
student, was dealing with school examinations, as well 
as health problems of her children, between days 22 
and 30 when there was a clustering of positive results 
for virus and for antigen. 

The three women with a past history of genital 
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herpes underwent a colposcopic examination on the 
days indicated in Fig. 1. No evidence of herpetic dis- 
ease was found, even though virus or antigen was de- 
tected close to the day of examination. 

The results of the serologic assays for antibodies to 
HSV are presented in Table II: In the microneu- 
tralization test, a II/1 index of = 85 is considered to 
demonstrate the presence of antibodies to HSV2.? In 
patient No. 1611, this test did not demonstrate an- 
tibodies to HSV2, even though the virus was repeatedly 
detected. However, the micro-SPRIA assay showed 
type- specific antibodies to both types of HSV. In the 
other women the results were compatible with their 
history. 


Comment 


. All three women with a history of genital herpes 
were very reliable and missed relatively few samples, as 
shown in Fig. 1. Except for patient No. 1608, the 
women did not have any symptoms of disease during 
the daily study period, and, when examined on- days 
indicated in the figure, a careful pelvic examination, 
including colposcopy, did not reveal any evidence of 


overt disease. Yet laboratory results during this short 


period were often positive. 

In patient No. 1608, the virus was definitely ende 
"nous since she had no sexual contact during the period 
of study. This was probably true for patient No. 1611 
also, unless her partner was an infectious asymptomatic 
virus carrier. The history of clinical. disease in patient 
No. 1612 and her partner prevents any conclusions as 
to the origin of the isolates. Nevertheless, the finding of 
intracellular viral antigen at certain times during the 
menstrual cycle supports the transient presence of a 
virus of endogenous origin. Our findings were similar 
to those of Vesterinen and associates,” who observed 
that the immunofluorescent assay remained positive 
for a longer time than virus isolation or the cytologic 
smears in women studied monthly during a 3-month 
period. | o 
` Itis noteworthy that both patient No. 1611 and No. 
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1612 had occasionally in the past had recurrent oral 
herpes preceding the genital infection. Their type 1 
antibodies did not protect them from a HSV, genital 
infection. Their virus-shedding pattern was not much 
different from that of patient No. 1608, who had a 
primary HSV,-induced genital disease. Thus, pre- 
existing HSVI antibodies in these cases did not affect 
either the recurrence of disease or virus shedding. Pa- 
tient No. 1607, who had a history of recurrent herpes, 
and patient No. 1617, who had no history of any 
herpetic disease, agreed to cooperate for 10 and 15 
days, respectively. Their compliance during this ume 
was reasonably good. The total number of samples was, 
of course, substantially smaller than that in women who 
had a history of genital herpes but, as was expected, no 
viral antigen was detected in these controls. 

These observations are of epidemiologic and obstet- 
ric importance. In women who had a history of genital 
herpes, either infectious virus or viral antigen in ex- 
foliated cells was detectable in the absence of overt clin- 
ical symptoms. The role of virus in low titer or of in- 
fected cells in the further sexual spread of the infection 
remains to be elucidated. Similar findings in pregnant 
women would be of even greater importance because 
of the possible infection of the neonate. However, any 
firm conclusions would be premature at this point. Our 
observations could have been due to the small number 
of women in the study. Further work is necessary to 
yield pertinent information on (a) the frequency of 
asymptomatic virus shedding after a previous genital 


HSV infection, (b) conditions leading to virus shed- - 


ding, such as menstruation, use of contraceptives, 
emotional or physical stress, (c) the role of the immu- 
nologic status of the woman on virus shedding, and (d) 
the influence of pregnancy on activation of a latent 
virus infection. The latter is especially important be- 
cause of the possible infection of the neonate and could 
well influence the plan for managing delivery. 


We are pleased to acknowledge the assistance of Ed- 
ward H. Seidel l and Joyce W. Burek in this study. 
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Comparative study of the effect of oral contraceptives 
containing 50 wg of estrogen and those containing 20 
ug of estrogen on adrenal cortical function 
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Because the adrenal cortex is an endocrine gland essential to life, its function was studied in 
women who were taking an oral contraceptive that contained either 50 ug or 20 ug of estrogen. Of 
32. healthy women studied, 18 used an oral contraceptive that contained 50 ug of estrogen, and 14 
used an oral contraceptive that contained 20 ug of estrogen. With 50 ug of estrogen, the total 
plasma cortisol level rose significantly, the level of urinary cortisol excretion did not change 
significantly, and the levels of 17-ketosteroids and 17-ketogenic steroids ‘vere significantly reduced. 
With 20 ug of estrogen, there were no significant changes in the levels of total plasma cortisol, 
urinary cortisol excretion, and the excretion of 17-ketosteroids and 17-ketogenic steroids. Thus, 
adrenal cortical function was altered in women who used an oral contraceptive that contained 50 ug 
of estrogen, but there was no significant effect with the use of an oral contraceptive that contained 
only 20 ug of estrogen. Our findings confirm previous ones in regard to the effects of 50 ug of 
estrogen on adrenal cortical function, although no studies had been carried out previously on the 
effects of 20 ug of estrogen. (AM. J. OBSTET. GYNECOL. 137:831, 1980.) 


THE PRESENT study was undertaken to compare the 
effect of oral contraceptives containing 50 ug of estro- 


gen and those containing 20 ug of estrogen on adrenal - 


cortical function. Thirty-two healthy women chosen 
from the Family Planning Clinic at El-Shatby Maternity 
University Hospital were studied. They ranged in age 
from 20 to 39 years, with a mean of 26.7 + 3.6 years. 
The parity range was between ] and 6. A full medical 
history was obtained from each woman, with particular 
stress placed on any endocrinologic disturbances, such 
as thyroid disorder or diabetes mellitus. Women who 
had had previous hormonal therapy were excluded. 
General and local pelvic examinations were carried out 
to ensure normality. 
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The women were classified into two groups: 18 
women between 20 and 30 years of age (mean, 
26.1 +3.3 years) who used an oral contraceptive that 
contained 1.0 mg of norethisterone plus 0.05 mg of 
ethinyl estradiol; and 14 women between 20 and 30 
years of age (mean, 27.5 +4.1 years) who used an oral 
contraceptive that contained 1.0 mg of norethisterone 
plus 0.02 mg of ethinyl estradiol. | 
' Samples cf blood and 24-hour urine were obtained 
from the women before the start of the trial, and then 
at 3-month intervals for 9 months afterward. 


Method 


The following substances were measured as an indi- 
cation of adrenal cortical function before the start of 
the trial and at each 3-month interval for 9 months 
thereafter. Total plasma cortisol was determined by the 
procedure of Peterson and associates,! as modified by 
Porter and Silber. Urinary creatinine excretion was 
determined :o ensure the completion of a 24-hour out- 
put of urine, by the procedure of Bonsnes and Taussky 
cited by Varnoy.? Urinary -cortisol excretion was de- 
termined by the same procedure used to determine 
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Table I. Total plasma cortisol and urinary excretion levels of cortisol, 17-ketosteroids, and 17-ketogenic 
steroids, before and at 3, 6, and 9 months after use of an oral contraceptive containing 50 ug of estrogen 


Total plasma cortisol 
(ug/100 ml) 
Mean + SD ` 
t test * 
Urinary cortisol excretion 
(ug/24 hr) 
Mean + SD . 
t test 
Urinary 17-ketosteroids excretion 
(mg/24 hr) 
Mean + SD 
t test 
Urinary 17-ketogenic steroids ex- 
cretion (mg/24 hr) 
Mean £ SD 
t test 


13.7 + 4.1 
182 3 + 14.9 
8.7 +4,] 


10.1 +2.9 


198 +13 


198 +13 197 +12 
9.1 0.0 ^ 02 
181.3 + 13.9 180.3 + 134 181.1 + 13.7 
02 0.9 0.1 
43 £13 49413 44 £13 
43 09 04 
52 X14 54 419 54 £19 
8.8 04 0.0 


*The t test value is the difference between two means. The significance of the results has been tested by using the t test at a 5% 


level. Probability value of t is 2.03. 


Table II. Total plasma cortisol and urinary excretion levels of cortisol, 17-ketosteroids, and 17-ketogenic 
steroids, before and at 3, 6, 9 months after use of an oral contraceptive containing 20 ug of estrogen 


Total plasma cortisol 

(ug/100 ml) 

Mean + SD 

t test* 
Urinary cortisol excretion 

(ug/24 hr) 

Mean + SD 

t test 
Urinary 17-ketosteroids excretion 

(mg/24 hr) 

Mean + SD 

t test : 
Urinary 17-ketogenic steroids ex- 

cretion (mg/24 hr) 

Mean + SD 

t test 


/ 14£31 


A72 x 1377 


7.8 +36 


12.1 x 3.6 


13.9 + 3.0 14.1 € 8.1 14.2 * 3.1 
08  — 0.1 0.8 

176.6 + 12.7 176.6 + 13.8 176.6 + 143 
0.9 | 0.0 | 0.0 

78 +34 74 +34 74 £41 
0.0 0.8 0.0 

12.1 € 3.2 113 € 3.5 117 x34 
0.0 0.6 0.3 


- "The t test value is the difference between two means. The significance of the results has been tested by using the t test at a 5% 


level. Probability value of t is 2.06. 


total plasma cortisol." * Urinary excretion of 17- keto- 
steroids was determined by the procedure recom- 
mended by the Medical Research Council,’ and the uri- 
nary excretion of 17-ketogenic steroids was determined 
by the procedure of Norymberski and associates.” 


Results 


Table I shows the results in women who used an oral 
contraceptive that contained 50 ug of estrogen. The 
total plasma cortisol level rose significantly after 3, 6, 
and 9 months of use, with no significant difference 
between the mean values after these periods. The uri- 
nary cortisol excretion level did not change sig- 
nificantly after 3, 6, and 9 months of use. The urinary 


excretion levels of 17-ketosteroids and 17-ketogenic 
steroids were significantly reduced after 3, 6, and 9 
months of contraception, with no significant difference 
between the mean values after these periods. 

Table II shows that the measured substances did not 
change significantly after 3, 6, and 9 months in women 
who used an oral contraceptive that contained only 20 
Ag of estrogen. | 


Comment 


This study confirms previous findings that adrenal 
cortical function was affected during the use of oral 
contraceptives containing 50 ug of estrogen. The total 
plasma cortisol level rose significantly after 3, 6, and 9 
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months of contraception; however, there was no sig- 
nificant difference between mean values after 3, 6, and 
9 months, which was probably due to the cvclic pattern 
of therapy that allowed the adrenal cortex to resume its 
function during the period of menstruation, and/or 
the difference in time was not great enough to elicit 
further effect. 

Our results were similar to those obtained by Bul- 
brook® and Daly‘ and their associates and by Brien.* 
The rise in plasma cortisol was suggested to be due to: 
(a) the estrogen component of the pills which led to an 
increase in alpha-globulin, called corticosteroids-bind- 
ing globulin, which led to a rise in the protein-bound 
fraction of cortisol, and °; (b) a delayed clearance rate 
of cortisol due to prolongation of its half-life?; (c) pro- 
tection of the protein-bound fraction from degradation 
by the liver. 

There was no significant change in the level of uri- 
nary excreticn of cortisol after use for 3, 6, and 9 
months of the oral contraceptive that contained 50 ug 
of estrogen, in spite of the rising level of plasma cor- 
tisol. This was probably due to the fact that it was the 
protein-bound fraction which was increased, or there 
was a delayed clearance rate of cortisol as a result of the 
effect of estrogen. 

The urinary levels of 17-ketosteroids and 17-keto- 
genic steroids were significantly reduced after 3, 6, and 
9 months of use of the pills that contained 50 ug of 
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estrogen.'? This was probably due to several factors: (a) 


no increase in the level of 17-ketogenic steroids in spite 


of the rise in the plasma cortisol level, such rise being of 
the protein-bound type and thus protected from deg- 
radation by the liver"; (b) a strong inhibition of ovarian 
steroidogenesis"; (c) a possible inhibition of the adre- 
nal glands to secrete the corticosteroids under ACTH 
stimulation’; (d) a secondary inhibition of the anterior 
pituitary gland by inhibition of the secretion of ACTH," 
as well as gonadotrophins, by the overlapping mecha- 
nism’, or inhibition of the pituitary gland by cortisol by 
a feedback mechanism."® 

For women who used the oral contraceptive that con- 
tained 20 ug of estrogen, there was no significant 
change in the levels of total plasma cortisol, urinary - 
cortisol. excretion, l7-ketosteroid excretion, or 17- 
ketogenic steroid excretion after 3, 6, and 9 months of 
contraception; and this was suggested to be due to the 
fact that the dose of estrogen was too small to cause 
such effects, and/or the period of therapy was not long 
enough to induce the changes. 

Our findings show that adrenal cortical function was 
altered by 50 ug but not by 20 ug of estrogen. Thus, 
the estrogen component of the oral contraceptive was 
responsible for the alteration of the adrenal cortical 
function, whereas the progestational component had 
no effect. 
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Lunar and menstrual phase locking 


WINNIFRED BERG CUTLER 


Philadelphia, Pennsylvania 


In a selected population of 312 women, prospective menses records were maintained during the 
autumn of 1977. Women whose menstrua! cycle duration approaches the cycle duration of the 
earth's moon (29.5 days) tend to ovulate in the dark phase of the lunar period. The dark phase 
encompasses the half-cycle of the month from last quarter, through new moon, to first quarter. 
Women showing irregular menses also tended to ovulate during the dark phase of the lunar period. 


(AM. J. OBSTET. GYNECOL. 137:834, 1980.) 


ALTHOUGH common usage refers to the. human 
menstrual cycle as typically 28 days, repeated studies 
consistently show the mean and median of sample 
menstrual cycle data to be 29.5 days. ^? The lunar cycle 
is also a 29.5-day cycle. This coincidence of the 29.5- 
day lunar and menstrual cycle rhythms has often been 
. noted and experimentally explored. The idea that the 
external stimulus of lunar changes might serve to 
somehow entrain the menstrual rhythm has intrigued a 
number of workers and led to subsequent small- and 
large-sample studies in search of a relationship. 
Large-sample studies have been disappointing. Both 
Gunn and associates,! in 1937, and Pochobradsky;? in 
1974, as well as Arrhenius,? in 1898, lumped together 
all the reported menses onsets of all their subjects re- 


gardless of the cycle length of the individual women. - 


Then each cycle onset was recorded in relation to its 
phase of the lunar cycle, in an attempt to determine 
whether certain phases of the moon were associated 
with a disproportionately high incidence of menses 
onsets. - 

The only large-scale positive association reported 
was that of Arrhenius,® who argued for a periodic 
lunar fluctuation in frequency of menses onsets. This 
was later negated by Gunn and associates,! who con- 
trasted Arrhenius' use of retrospectively recorded last 
menstrual dates of parturient and third-trimester 


women with prospective menstrual records of 10,416. 
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events. Gunn and associates! expressed their disap- 
pointment im having to conclude that there was no valid 
justification for associating the date of menstruation or 
its rhythm with lunar phenomena. Pochobradsky? also 
concluded that menstrual onsets were independent of 
lunar cycles. 

Menaker and Menaker? showed a statistically sig- 
nificant, although small, synodic (29.5 days) influence 
on human birth rates. Rates were highest during the 
lunar half-cycle beginning a day or two before the full 
moon. Osley and associates? reported similar findings. 
. Two small-scale studies have shown lunar-mensirual 
relationships. In one report, a subject received noctur- 
nal illumination from days 14 to 17 of her cycle; she 
changed from an irregular to a regular 29-day cycle.? 
Subsequently, in replication, a group of subjects re- 
ceived a similar regimen while also supplying control 
(no nocturnal illumination) cycle data. Eight of 11 sub- 
jects showed a narrower range of cycle lengths under 
conditions of nocturnal illumination than when un- 
manipulated, although only one fourth of the experi- 
mental cycles achieved the 29-day cycle length.'? Thus, 
the results are suggestive, although less than definitive, 
that nocturnal light influences cycles. 

In contrast to the human studies, a clear synodic 
(monthly) variation in activity rhythms of animals and 
unicellular forms has been demonstrated. Excellent 
reviews by Binning’! and Brown and Park" show re- 
peated monthly rhythms in planaria activity, marine 
worm swarming patterns, fidler crab locomotion and 
color change patterns, and hamster diurnal activity pat- 
terns. The demonstration in all these studies that the 
rhythm persists for one to three cycles in the laboratory 
under constant photic conditions led Bunning" to 
conclude that there was an endogenous lunar period 
cycle—but one could equally well consider that the 
maintenance of the rhythm was due to exogenoüs: 
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Fig. 1. One menses onset of each lunar period cycler. The calendar shows autumn 1977 dates in 
relation to the lunar phase. The 68 lunar period cyclers (those who show a mean cycle length of 
29.5 + | day) are described here. Each dot shows the first cycle onset of one subject. Only one menses . 
date per subject is entered to avoid weighting the data in the direction of the trend. 


influences other than photic, for example, gravita- 
tional, which is powerfully affected by the lunar posi- 
tions, as may also be the case for atmospheric electrical 
variation. Schneider" has reported evidence that gravi- 
tauonal fields can be sensed by organisms; and it is 
known that, at the new.moon, sun and moon exert 
their additive maximum gravitational effects on the 
earth. This is greatest at the new moon and least at the 
full moon. 

Accordingly, it seemed reasonable to investigate, 
once again, the possibility of a lunar effect upon the 
menstrual cycle by looking at the data in a new way. 


Methods 


In a 14-weex, double-blind, prospective study during 
the fall of 1977, 312 University of Pennsylvania stu- 
dents kept a record of their menstrual cycles on spe- 
cially provided preprinted calendars. All subjects were 
.19 to 22 years old, gynecologically mature (menstruat- 
ing for at least 7 years), white, and nulliparous; and 
they were not using intrauterine contraceptive devices 


or taking oral contraceptives, either of which might ` 


have affected the rhythm of uterine bleeding. Data col- 


lectors were 13 specially trained female undergraduate 
contemporaries of the subjects who recruited paruci- 
pants by knocking on randomly preassigned dormitory 


doors to solicit participation. Only one student per 


dormitory room was permitted to enter the study. At 


‘the end of the 14 weeks, each recruiter met with her 


subjects individually for a final interview, at which ume 
all documents were sealed and mailed in anonymous 
form to the investigator's laboratory. Furthermore, 
each subject was contacted to assure continued record- 
keeping, at least every 3 weeks during the study. This 
large-scale prospective study followed a pilot study 
conducted in the autumn of 1976. The pilot study 
monitored menstrual cycles of 127 women with similar 
constraints. | 

Since menstrual and lunar cycles are repetitive, a cir- 
cular chart (the lunar clock) for recording data was 
devised to tabulate the repeating cyclic phenomena in 
the natural form of a clock. With an almanac used to 
secure exact dates, the new moon was placed at the 
bottom (0 degrees) and the full moon at the top (180 
degrees), with the first and third quarters bisecting 
each 180-degree semicircle. The rest of the calendar 
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e sexually inactive woman 


« Sexually active woman 


Fig. 2. All menses onsets of 248 women. The calendar shows autumn 1977 dates in relation to lunar 
phase. All 772 onsets of these 248 subjects are entered. 


dates as they related to the lunar cycle during the fall 
were then arrayed (see any of the figures). 

The calendar was shaded to indicate the dark half- 
cycle of the lunar clock which encompassed the bottom 
half of the graph—last quarter, through new moon, to 
first quarter. The top unshaded half of the graph, 
then, constituted the light half-cycle of the month—the 
first quarter, through full moon, to last quarter. Each 
menstrual onset was entered by placing a dot in the 
appropriate sector. Since the average lunar cycle is 29.5 
days and the average menstrual cycle is also 29.5 days, 
the many conjectures of a lunar menstrual relationship, 
cited above, did make sense. But once the nature of a 
circular chart was appreciated, it seemed possible that 


the methods used in investigating had actually ob- 


scured whatever relationship was there, as the follow- 
ing considerations show. | 

In the use of such a circular calendar, entry of se- 
quential menstrual cycles of other than 29.5 + 1 days 
must yield data points which distribute themselves ran- 
domly about the circle. For example, the data entries of 
a woman who menstruates every 34 days will distribute 
completely about the 29.5-day circle over time, shifting 
around the clock from one cycle to the next. A single 
cycle of a number of women is subject to similar con- 


straints. Therefore, the question of interest is: Where 
do the menses onsets of the "lunar period cyclers" 
(29.5 + 1 mean cycle length) fall? Do these women 
tend to cycle during a certain phase of the lunar cycle 
and, therefore, assemble in one area of the lunar clock? 

This question does not appear to have been asked 
before. Rather, in past studies, menses onsets of lunar 
period cyclers were charted together with menses on- 
sets from longer and shorter cyclers. As the above ex- 
planation suggests, one would predict that data con- 
tamination with cycles of other than approximaiely 
29.5 days would hide any demonstration of a high inci- 
dence of menses onsets in one phase of the lunar cycle.. 


Results 


Of the 312 women, 68 were lunar period cyclers; and 
these subjects are charted in Fig. 1. Only the first re- 
corded menstrual onset of the 14-week study is tabu- 
lated in order to avoid undue weighting of events in 
the direction of the trend. This conservauve precaution 
is necessary since preselected 29.5 + 1 day cyclers 
would, by definition, experience their next menses in 
the same sectors. Note that the first menses onset oc- 
curred between September 14 (the start of the study) 
and October 14 (30 days later). | 
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Fig. 3. All menses onsets of each irregular cycler. The calender shows autumn 1977 dates in relation 
tc lunar phase. Each dot shows one menses onset date of an irregular cycler. All 110 onsets of the 53 


women are entered. 


Of these 68 women, 47 menstruated in the light half 


of the month. This yields a significantly higher pro- - 


portion of events in the light half-cycle than a random 
distribution would predict (z = 3.16, p < 0.001).* The 
pilot study produced a similar, trend. Of 127 women, 


29 were lunar period cyclers; and 22 of these 29 
 fnenstruated in light half of the month (z= 2.79, 


p « 0.01) in 1976. 

Since others have recorded all the menses onsets of 
large groups of women with different cycle lengths, 
this type of analvsis was next performed. Accordingly, 


Fig. 2 shows all 772 menses onsets of a random sample - 
of 248 women with symbolic notations to differentiate : 


active from inactive sexual behavior. These particular 


248 women formed a subset (see Reference 4) who had. 


also maintained sexual behavior data in prospective 
fashion. Consistent with the reports described, data 
contaminated with other than lunar period cyclers ap- 


* Under the assumption of the null hypothesis, in this bino- 
mial situation, one would expect one half of the entries (one 


"half.of 68) to fall in each half of the lunar cycle. Here. 47 


appeared. The standard deviation under the binomial distri- 
bution is computed as (npq)% = (68 x:J x 19) = 4.12. 


The statistic then is computed as follows: 


.. Observed — expected _ 47-34 . l 
~ standard deviation 4.12 — ee eae 


t 


pear to array themselves more evenly about the clock. 


.Since-more than one cycle per person is entered, statis- 


tical evaluation would be biased and accordingly is not 
presented. © ^ ^ 

Finally, it is asked whether women with irregular 
menstrual cycles (an irregular cycler was defined either 


as one whose standard deviation about her mean cycle 


exceeded 8 days or as one with an obviously long cycle 
of >50 days) would also show a convergence of menses 
onsets during the light phase of the moon. They did, as 
shown in Fig. 3. There were 53 irregulàr cyclers among 
the entire 312 women. Some of these women showed 
only one menstruation during the fall, whereas others 
showed two, threé, or four menstruations, to yield a 


total of 110 events for 53 women. Fig. 3 shows the 


parcelling of these 110 menses: 64 events in the light 
half-cycle as contrasted with 46 onsets in the dark half 
(z= 1.72, p< 0.04).* In the pilot group, only 18 
of the women displayed irregular menstrual cycles, 
and too few data' were produced to demonstrate any 
trends. M | 


* À possible problem with the test is that some of the events 
may be dependent since they derive from the same individual. 
A-chi-square tést showed this dependency was not significant 
(63-051, p«0323.. . "'- nd 


\ 
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Comment 


It has been shown that menstrual cycles similar in 
length to the lunar cycle, in these selected populations, 
tended to occur during the light half-cycle of the lunar 
period. Since 98% of the cycles of 29.5 + 1 day in 
length are ovulatory, and ovulation occurs, on average, 
15 days before menses,’ ovulation is occurring in the 
half of the lunar hemisection opposite from menstrua- 
tion occurrence. Thus, ovulation is occurring in the 
new-moon part of the cycle and is coincident with the 
greatest gravitational pull on earth. 

It is important to realize that the possibility of a lunar 
entrainment of the menstrual cycle is not proven from 
the data presented. Rather these findings should be 
evaluated from the following perspective: a basic unit 
of biologic time for human cyclicity may well be the 
lunar, 29.5-day cycle.” 4." 

It is well known that lunar phases affect a variety of 
geophysical phenomena in nature, including magnetic 
and electric fields,? as well as the udes. The fact that this 
same cycle length is the most common one in both 
human and infrahuman primate has been shown re- 
peatedly." * ^ ^ !* Furthermore, the physiologic indi- 
viduality of biologic organisms'' suggests that each 
woman probably has some individual cycle length 
which forms the endogenous basis of her natural 
rhythm during the reproductive years. 

A number of exogenous influences has been docu- 


mented which alter the menstrual rhythm, and un- 


doubtedly the list will be extended. To date, it has been 
shown that sexual behavior, social effects,” as well as 
nutrition, seasonality, incarceration, and the stress of 
war,'® all contribute to the rhythm of the human cycle 
and subsequent fertility. 

The demonstration that both lunar period cyclers 
(29.5 + 1 day) and irregular cyclers show a preponder- 
ance of menses onsets in the light half-cycle of the 
month suggests that a lunar effect exists. Twenty-two 
percent of the women of this 1977 study had the lunar 
period cycle. In addition, 17% of the women were ir- 
regular cyclers. 

Thus, close to 40% of a random sample of women in 
one age group were tested and demonstrated an asso- 
ciation between an exogenous influence (the lunar 
phase) and menses onsets. This suggests that a real 
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phenomenon exists. The remaining 60% of this sample 
have not been eliminated from a possible lunar effect. 
Rather, this form of short-term circular analysis is not 
suited to testing for a long-term effect. For the rela- 
tively regular (SD >8 days) nonlunar period cycler, ap- 
propriate analysis would require long-term individual 
charts designed to evaluaté movement toward the light : 
half-cycle phase. An appropriate method might be 
similar to that of Waldron" in which locust wing light 
movements were entrained to flashing-light strobo- 
scopic stimulation. Analytic techniques were developed 
which showed that the closer the strobe rhythm was to 
the natural wing-beat rhythm, the more effective a 
source of entrainment the light became. Bünning has 
summarized similar types of analytic techniques, and 
these would be ideal for long-term cycle records within 
an individual. The short-term data sample (cross- 
sectional) of this report is not suited to these methods 
of evaluation, but such a study would be desirable for 


future investigation with the use of long-term men- 


strual records of individuals. 

Thus, it has been shown that menstrual cycles similar 
in length to the lunar cycle occurred predominantly in 
the light half-cycle of the lunar period during the au- 
tumns of 1977 and 1976. That these women lived in city 
dwellings would seem to preclude any direct photic ef- 


. fect of the additional light in the sky. As Brown and 


Park"? have suggested, geophysical effects which result 
from lunar changes still affect a variety of organisms 
that have been removed from the direct photic influence 
by placement in a laboratory under constant light con- 
ditions. Entrainment of the circadian rhythm to an ap- 
proximate lunar day (24.87 hours) has been shown in 
humans who were removed from the light cycle but 
exposed to naturally occurring electromagnetic fields. 
Therefore, it might be considered that a natural 
rhythm of electromagnetic radiation has its origin in 
the lunar cycle, and may be reflected in phase-locking 
of the human menstrual cycle. 


I wish to thank Alan Epstein, Warren Ewens, Jeffrey 
Berg, Erika Friedman, David Reznick, Eliot Stellar, and 
Stephen Cutler for suggestions and feedback; Julian 
Davidson for impetus; Edmond Dewan for discussion; 
and Abba Krieger for statistical guidance. 
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Increased blood viscosity in young women using 


oral contraceptives 


G. D. O. LOWE 
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C. D. FORBES 

J. €. BARBENEL 
Glasgow, Scotland 


Blood viscosity and its major determinants (hematocrit, plasma fibrinogen, and plasma viscosity) 
were measured in 25 men, 25 women who were not using oral contraceptives, and 25 women who 
had been using oral contraceptives for at least 3 months. Mean blood viscosity and hematocrit were 
significantly higher in women using oral contraceptives than in women who were not (p « 0.001), 
and use of oral contraceptives abolished the normal sex difference in blood viscosity and 

: hematocrit. After correction to a standard hematocrit of 4596, blood viscosity was still higher in users 
of oral contraceptives, as was plasma fibrinogen (p « 0.05). Plasma viscosity was not significantly 
increased.in users of oral contraceptives. (AM. J. OBSTET. GYNECOL. 137:840, 1980.) 


USE or estrogen-containing oral contraceptives is as- 
sociated with increased risk of venous thromboem- 
bolism, occlusive arterial disease, and hypertension.’ 
Increased blood viscosity is also associated with these 
disorders.? In subjects commencing use of oral con- 
traceptives there are sequential increases in blood vis- 
cosity® and its major determinants, hematocrit? and 
plasma fibrinogen.! We performed a cross-sectional 
study of blood viscosity, hematocrit, fibrinogen, and 
plasma viscosity in young women, with respect to use of 
oral contraceptives. UN 


Methods 


We studied 75 healthy-volunteers from the hospital 
staff, aged 18-29 years: 25 were male and 50 were fe- 
male. Only women who had been using estrogen- 
containing oral contraceptives for at least 3 months 
(users) and women who had never used oral con- 
traceptives (nonusers) were studied. No subject was re- 
ceiving other medication. À midmorning, nonfasting 
venous blood sample was taken after 10 minutes' rest. 
Women were studied at the midpoint of the menstrual 
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cycle (day 13 to day 15), to minimize menstrual varia- 
tions in blood viscosity and its determinants.” Blood was 
anticoagulated with ethylenediaminetetra-acetic acid (1 
mg/ml) for measurement of blood viscosity at 37° C, 
with a shear rate of 100 sec™', in a rotational viscosime- 
ter. Plasma viscosity (37° C, BS M3 capillary viscosime- 
ter) and microhematocrit (Hawksley, 13,000 x g for 5 
minutes) were measured on the same sample. Fibrino- 
gen was measured in citrated plasma by the method of 
Clauss,’ with a Dade fibrometer and standards. Differ- 
ences in means were analyzed by Student’s t test, and 
correlations were determined by the method of least 
squares. 


1 


Results 


Table I shows that mean blood viscosity and mean 
hematocrit were significantly higher in men than in 
women not using oral contraceptives (p « 0.001). In 
women using oral contraceptives, mean blood viscosity 
and mean hematocrit were significantly higher than in 
nonusers (p < 0.001) and not significantly different 
from male values (p > 0.1). - 

Blood viscosity correlated linearly with hematocrit 
(r = 0.7). After correction to a standard hematocrit of 
45% by use of this regression curve,’ mean blood vis- 
cosity was significantly higher in women using oral con- 
traceptives than in nonusers or in men (p « 0.05). 
Plasma fibrinogen was significantly increased in users 
of oral contraceptives compared to nonusers (p « 0.05) 
but not compared to men (p > 0.1). Plasma viscosity 
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Table I. Clinical details and blood viscosity factors in subjects studied (mean + SEM) 


No. | 25 250 25 

Age (years) 23.9 +0.6 22.7 +0.5 228 20,5 
Smokers 10 9 . 8 
Blood viscosity (cp) 6.60 + 0.09 6.01 + 0.10 6.71 € 0.11 
Herratocrit (96) 45.0 +05 403 +0.7 44.0 +05 
Blood viscosity (cp) (hematocrit 45 96) 6.50 + 0.07 6.57 + 0.08 6.84 - 0.08 
Fibrinogen (gm/L) 2 46 + 0.08, 231 +0.09 271 X 0.13 
Plasma viscosity (cp) 1.36 + 0.02 1.35 x 0.03 1.39 + 0.08 


cp = Centipoise. 


was not significantly elevated in users of oral con- 
traceptives (p > 0.1). Fibrinogen correlated with cor- 
rected blood viscosity (r = 0.38) and plasma viscosity 
(r = 0.55). No significant differences in blood viscosity 
or its determinants were found when women who 
smoked were compared with nonsmokers or when 
users of oral contraceptives containing 30 ug of estro- 
gen (n = IC) were compared with users of 50 ug prep- 
arations (n = [5). | 


Comment 


The major determinant of blood viscosity is the unit 
volume of packed red cells, or hematocrit.? It is well 
known that menstruating women have a lower hemato- 
crit and, herce, lower blood viscosity than men.? It has 
been suggested that this lower blood viscosity may be 
one factor protecting female subjects from athero- 
sclerotic vascular disease before the menopause.’ In the 
present study, we have confirmed this sex difference in 
hematocrit and blood viscosity. We also have shown 
that women who have been using estrogen-containing 
oral contraceptives for at least 3 months have increased 
midcycle levels of hematocrit and blood viscosity as 
compared to nonusers and that use of oral contracep- 
tives abolishes the normal sex difference in these vari- 
ables. The results from this cross-sectional study are in 
accordance with the sequential study of Aronson and 
associates,? wko found increases in blood viscosity and 
hematocrit in subjects commencing oral contraceptive 
use. Our finding of an increased hematocrit in women 
using oral contraceptives is supported by data from a 
large study of.women attending a family planning 
clinic, which show a statistically highly significant in- 
creased mean hemoglobin level in subjects using oral 


contraceptives.? It is likely that oral contraceptives give. 
rise to increased hematocrit and hemoglobin levels by 
decreasing menstrual blood loss and protecting against 
the development of iron-deficiency anemia.* !? The re- 
sulting increase in red cell mass must presumably out- 
weigh the dran » plasma volume produced by oral 
contraceptive use.! 

When blood viscosity 1s corrected to a gandard he- 
matocrit, it correlates with the plasma fibrinogen level, 


and fibrinogen is thought to be the second major de- 


terminant of blood viscosity.” In this study we found 
that, after correction for hematocrit, blood viscosity 
was higher in users of oral contraceptives than in 
nonusers or in men. This may be due in part to the 
increased fibrinogen level in users of oral contracep- 
tives, which has also been documented in previous 
studies.* However, the correlation between fibrinogen 
and blood viscosity was not high, and other determin- 
ants of viscosity may be involved, such as alpha-2 mac- 
roglobulin* or red cell deformability.” Nevertheless, we 
have shown that the two major determinants of blood 
viscosity, the hematocrit and the plasma fibrinogen 
level, are both increased in users of oral contraceptives 
and combine to increase blood viscosity. 

Increased blood viscosity tends to increase blood 
pressure and is associated with arterial and venous oc- 
clusive diseases.? While further studies are required to 
determine the role of blood viscosity in the develop- 
ment of circulatory complications of oral contraceptive 
use, the effects of oral contraceptives should be consid- 
ered in studies of blood viscosity and its determinants. 


We thank Staff Nurse M. McColl for her assistance. 





REFERENCES 


l. Drill, V. A.: Oral contraceptives, in Miller, R. R., and 

. Greenblatt, D. J., editors: Handbook of Drug Therapy, 
New York, 1979, Elsevier North Holland, p. 879. 

2. Dormandy, J. A.: Blood: its viscosity and circulation, in 


Harcus, A. W., and Adamson, L., editors: Arteries and 
Veins, New York, 1975, Churchill Livingstone, p. 99. 

3. Aronson, H. B., Magora, F., and Schenker, J. G.: Effect of 
oral contraceptives on blood viscosity, AM. J. OBSTET. 
GyxNeEcoL. 110:997, 1971. 


.842 Lowe et al. 


. Howie, P. W., Mallinson, A. C., Prentice, C. R. M., et al. 


Effect of combined oestrogen-progestogen oral con- 
traceptives, oestrogen, and progestogen on antiplasmin 
and antithrombin activity, Lancet 2:1329, 1970. 


. Dintenfass, L., and Yu, J. S.: Changes in the blood viscos- 
- ity and the consistency of artificial thrombi in 17-year-old 


girls during the menstrual cycle, Med. J. Aust. 1:181, 
1968. 


. Dintenfass, L.: A coaxial rhombo-spheroid viscometer: a 


further development of the cone-in-cone viscometer, 
Biorheology 6:33, 1969. 


. Clauss, A.: Gerinnungsphysiologische Schnellmethode 


zur Bestimmung des Fibrinogens, Acta Haematol. (Basel) 
17:237, 1957. 


. Mayer, G. A.: Blood viscosity in healthy subjects and in 


patients with coronary heart disease; Can. Med. J. 91:951, 
1964. 


August 1, 1980 
: - Am. J. Obstet. Gynecol. 


; Paine, C. J., Grafton, W. D., Dickson, V. L., et al:: Oral 


contraceptives, serum folate, and hematologic status, 
JAMA 231:731, 1975. 


. Nilsson, L., and Solvell, L.: Clinical studies on oral con- 
‘traceptives: a randomized, doubleblind, crossover study 


of four different preparations (Anovlar mite, Lyndiol 


- mite, Ovulen, and Volidan), Acta Obstet. Gynecol. Scand. 


Lh 


12. 


46:1, 1967. 
Walters, W. A. W., and Lim, Y. L. Cardiovascular 


dynamics in women receiving oral contraceptive therapy, | 


Lancet 2:879, 1969. 

Oski, F. A., Lubin, B., and Buchert, E. D.: Reduced red 
cell filterability with oral contraceptive agents, Ann. In- 
tern. Med. 77:417, 1972. 


Studies on the distribution of abnormal cells in 


cytologic preparations 


III. Making the smear with a plastic spatula 


C. A. RUBIO 

K. BERGLUND 
Y. KOCK 

A. ZETTERBERG 


Stockholm, Sweden 


A model system of 15% exfoliated tumor (Ehrlich ascites) cells and 85% exfoliated cervicovaginal 
human squamous cells and acellular viscous mucuslike material was used to investigate the 
distribution of tumor cells on smear preparations. The smears were taken by the same individual, 
with plastic spatulas, using traditional smearing motions. The presence or absence of normal 
squamous cervicovaginal cells and tumor cells was recorded in 400 randomiy distributed areas. 
Smears done with circular motions contained the largest number of tumor cells and those done with 
back-and-forth strokes, the least. Circular motions apparently should be preferred if the purpose is 
to transfer to slides the largest possible number of tumor cells. Independently of the motion 
employed, the largest total number of tumor cells was found in ring 9 and the lowest, in ring 5. 
When the various motions were taken into account, the largest number of tumor cells was found in 
ring 9 for smears done with zigzag strokes; the lowest, in ring 5 with clockwise circular motions. 
Despite these differences, comparative studies indicate that plastic spatulas may induce a more 
even distribution of tumor cells onto slides than wooden spatulas or cotton swab applicators. We : 
have been unable to confirm that plastic spatulas induce better cytologic preparations than do 
wooden spatulas or cotton swab applicators. (AM: J: OBSTET. GYNECOL. 137:843, 1980.) 


SEVERAL ATTEMPTS have been made to mechanize 
the examination of cytologic preparations of the uter- 
ine cervix by: means of automatic devices. One of the 
purposes of this automation has been to speed.up the 
time-consuming screening procedure and to minimize 
the increasing costs of highly qualified personnel. 
However, at the same time that work has also resulted 
in an enormous investment of time and capital. | 

Surprisingly, no basic research has been done to in- 
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vestigate the parameters involved in tumor cell distri- 
bution on smear preparations. It is a common experi- 
ence for those working with smears from peripheral 
blood* or lymph’ that small cells remain in the center of 
the preparations, while large cells are distributed at the 
periphery. The possibility that the smearing technique 
also could influence the distribution of tumor cells 
from exfoliated cell material was investigated re- 
cently.!!7!3 In repeated trials of the four most common 
mouons employed by gynecologists for smearing cyto- 
logic material with wooden spatulas!? or cotton swab 
applicators,!? it was found that the tumor cells accumu- 
lated in certain areas in the preparations. The parame- 
ters influencing this accumulation were carefully 
analyzed. 

The aim of the present work was to study the path- 
ways of tumor cell distribution on smear preparations 
obtained with plastic spatulas. For this purpose a cellu- 
lar model evolved at this laboratory? was employed. 


843 


844 Rubio et al. 


Table I. Retransformed data (eX — 1): Number of 
normal and tumor cells present in ten randomly 
determined areas (rings) in 40 smear preparations 
made with the four traditional smearing motions 









Mean No. of cells in each area 
Ring Counter- Back 
Code No. clockwise | and forth | Zigzag 


Ti 1049 11.20 4.64 523 738 - 
2 8.71 201: 449 182 361 - 
3 1275 8.12 10.37 | 791 962 
4 260 942 0.64 1.62 2.56 
5 0.52 22.20 10.14 9.51 7.02 
6 886 1271 620 18.8 9388 
7 389 3.18 4.74 043 2.60 
8 132 10.98 16.56 5.001 — 6.36 
9 1630 9.98 834 26.90 11.30 
10 3.60 1.38 4.10 230 2.69 


Mean 5.13 7 24 5.83 480 5.58 


Material and methods 


Both the collection and processing of stock cell sus- 
pensions of normal cervicovaginal exfoliated cells and 
exfoliated tumor cells (Ehrlich ascites) have been re- 
ported elsewhere.’ 

Recovery of material from cell admixtures. Both 
exfoliated nor rmal human cervicovaginal cells and 
tumor cells were obtained from stock suspensions. 
They were mixed with 10 ml of fixative in test tubes" at 
a final concentration of 15% tumor cells and 85% cer- 
vicovagirial cells.? 

After centrifugation (110 x g) the pellets were re- 
suspended i in 0.5 ml of Tyrode solution (Sigma Chemi- 
cal Co., St. Louis, Missouri). To this suspension | ml of 
egg white was added and mixed with the cells (the 
Tyrode solution was used in order to avoid coagulation 
of the egg white). | 

Smearing technique. The material coliected with 
plastic spatulas was smeared by one of us (Y. K.) always 
with the right hand and starting at the left upper cor- 
ner of the slide (the frosted piece being on the right 
l side). When counterclockwise movements were em- 
ployed, smearing was started in the right upper corner. 
The motions used were the same as those employed by 
gynecologists to obtain a smear. The collected material 
was spread over the entire unfrosted surface of the 
slide. The smears were stained with Papanicolaou stain. 

Forty smears were prepared from the cell admixture. 
The smears were prepared as follows: (1) ten with cir- 
cular clockwise motions, (2) ten with counter ‘clockwise 
circular motions, (3) ten with back-and- forth strokes, 
and (4) ten with zigzag strokes. 

Recording of normal (N) and tumor (D. cells. The 
recording technique has been descr ibed elsewhere.!? 
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Table II. Retransformed data (e* — 1): Number of 
tumor cells present in ten randomly determined 
areas (rings) in 40 smear preparations made with the 
four traditional smearing motions | 









Mean No. of cells in each area 
Ring edd ea Back 
Code No. clockwise | and forth si Total 


] 161 2.18 1.06 0.95 ' 14 
2 148 0.35 0.95 0.56 0.78 
3 9.12 1.16 0.98 127 135 
4 0.73 145 0.15 0.2 0.59 
5 0.00 2.96 1.21 1.97 126 
6 144 143 1.18 136 135 
7 . 105 OA! 0.51 0.07 — 047 
8 040 1.58 2.90 1.08 1.32 
9 296 239 081 5.06 249 

10 — .134 043 1.02 0:72 0.85 


Mean 1.17 1.29 0.98 1.08 1.13 


Briefly, a cardboard template having ten randomly dis- ` 
tributed holes of equal size (0. 5 cm in diameter) was 
used to draw sampling circles on each of the 40 slides, 
and the circles were coded. Ip each circle normal 
squamous cells and/or tumor cells were recorded. 
Statistical method. To decrease the skewed distribu- 
tion cf the total number of cells (N + T) and of the 
number of tumor cells (T) alone in each ring, the 
figures were transformed according to the formulas 
(N + TY: = Slog {N + T +1) for the total number of 
cells and T’ = "log (T + 1) for the number of tumor 
cells.* The proportion of tumor cells in each ring was 


transformed according to the formula P’ = arc sinVP 


(where P is the proportion of tumor cells). This was 
done to equalize the comparison of variances in each 
ring. This assumption must be fulfilled before analyses 
of variance are determined. The homogeneity of vari- 
ances was tested with the Bartlett test. The means in 
the result should be interpreted as geometric means 
since they are retransfor med E 


Results 


. Distribution of N + T cells in randomly chosen 
areas. A total of 8,980 cells (N + T) were recorded in 
400 areas (ie., ten rings in each of the 40 cytologic 
preparations). A total of 7,782 were exfoliated normal 
cervicovaginal cells of human subjects and 1,198 were 
exfoliated murine ascitic cells. If the cells were ran- 
domly distributed, 22.43 cells (equal to the arithmetic 
mean) would be expected in each area. However, the 
cell distribution differed greatly from the mean (me- 
dian value 4.5/area, SD 44.4 cells, range 0 to 345 cells/ 
area). 

The analysis of variance of cell distribution (column 
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for totals in Table I) demonstrated that the mean num- 
ber of cells was lower than E in 4, 7 and 10 
(p « 0.05). 

When the four smearing methods were indue 
separately (see Table I) the following results were ob- 
tained: (1) Smears done with clockwise motions had à 
lower mean number of cells than expected in ring 5 
(p < 0.05); (2) smears done with counterclockwise cir- 
cular motions had a higher mean number of cells than 
expected in ring 5 but lower than expected in rings 2 
and 10 (p « 0.05); (3) smears done with back-and-forth 
strokes gave a significantly higher mean number of 
cells in ring 8 and a lower number in ring 4 (p <, 0.05); 
(4) zigzag strokes gave the lowest mean total of cells/ 
area (4.80). In ring 9 the mean number of cells was 
higher and in ring 7 it was lower than expected 
(p « O0. 05). 

Distribution of tumor cells in domis chosen 
areas. A total of 1,198 tumor cells was found in the 400 
areas chosen from the 40 preparations. In each area, 
3.02 tumor cells (equal to the arithmetic mean) would 
be expected from a random distribution over the cho- 
sen areas: The median value observed was 0.45 tumor 
cells/area. The analysis of variance showed that the 
mean number of tumor cells did not differ significantly 
in the various areas (column of totals, Table II). The 
results in Table II indicate the following: (1) Smears 
obtained with clockwise circular motions yielded the 
highest mean number of tumor cells in ring 9 and the 
lowest i in ring 5; (2) smears done with counterclockwise 
circular motions had a high number of tumor cells in 
ring 5 and a low number in ring 2; (3) smears done with 
back-and-forth strokes had the highest number of 
tumor cells in ring 8 and the lowest in ring 4; (4) zigzag 
strokes gave the highest number of cells in ring 9 and 
the lowest in ring 7. . 

The analysis of variance of the four smear motions 
presented in Table II demonstrated a trend but no 
statisticallv significant differences between each smear- 
ing motion arid the number of turnor cells in each ring. 

The results in Table II also indicate that the highest 
number of tumor cells/area was found in ring 9 when 


zigzag strokes were used and the lowest, in ring 5 when. 


clockwise strokes were used (p « 0.001). 

" The proportion of tumor cells (transformed*) in ran- 
doinly chosen areas. When transformed proportions 
of tumor cells are used, significant differences in mean 
proportions in some areas were found (column of to- 
tals, Table III): Proportions higher than expected were 


*The proportion of tumor cells in each ring was trans- 
formed prior to the analysis of variance. 
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Table III. Rosie data (sin p)*: Proportion 
of tumor cells present in ten randomly determined 
areas (rings) in 40 smear preparations made with the 


. four traditional smearing motions. 





Mean proportion of cells in each area 


Clock- | Counter- Back 
wise | clockwise | and forth | Zigzag | - 


0.055 





Ring 
Code No. 


l 0.046 0:106 0.050 0.030 
2 0.078 0.014 0:025 0.014 0.028 
3 0.054 0.118 0.024 0.085 0.053 
4 0.024 0.062 0.006 0.019 0.024 
5 0.000 0.090 0.014 0.061 0.028 
6 0.026 0.037 0.042 0.022 0.032 
7 0.176 0.013 0.024 0.002 0.035 
8 0.010 0.093 0.104 0.105 0.070 
9 0.086 0.123 . 0.064 0.180 0,109 
10 0.006 0.032 0.051 0.029 0.027 
Pp 0.042 0.057 0.036 0.043 


i A .. 0.040 


found in ring 9, and lower values than expected, iri 
ring 4 (p « 0.05) (see colümn of totals, Table III). 

The study of the areas smeared with the various 
techniques (Table III) gave no significant differences 
in the proportion of tumor cells. 


Comment 
The reliability of cervical cytology is dependent on 
optimal cell sampling techniques.? To improve the ac- 
curacy of the method; several instruments of cell col- 
lection (i.e., including plastic spatulas)? have been 
evolved. More recently, a new plastic device has been 
recommended," but clinical trials have been unable to 
assess that the instrument improves the results of cell 
collection.' l 
Clinical trials, however, require large numbers of 
patierits and even then the interpretation of the 
findings might be difficult. It is obvious that basic re- 
search in this field is necessary to make a comparative 
‘analysis of the quality of the collected material. With 
this in mind, Rubio? devised a cellular model consisting 
of 15% exfoliated tumor cells (Ehrlich ascites) and 85% 
exfoliated cervicovaginal cells from healthy women 
(suspended in cell-free, viscous, mucuslike material 
(i.e., egg white). In the present work that material was 
smeared with plastic spatulas under strict standardized 
conditioris. We used the four mosi common motions 
employed by gynecologists when transferring cells to 
slides. Smears were always done by the same person, 
using the same hand, with the slide directly in front 
and at the same height. The latter was to avoid varia- 
tions in the angle between the spatula and the surface 
of the slide. The results demonstrated that the lar ger 
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number of cells (N + T) and tumor cells (T) was found 
when counterclockwise motions were used and the 
lowest, when back-and-forth strokes were used. It is 
obvious that the circular motions of smearing are to be 
preferred! when the purpose is to transfer onto the 
slide the largest possible number of tumor cells. 
= `The factors responsible for the low number of cells 
(including tumor cells) found on .smears made with 
back-and-forth strokes remain unknown. It is conceiv- 
able, however, that with the back-and-forth stroke 
technique only a portion of the material is spread onto 
the slide, because of poor contact between the instru- 
ment and the surface of the slide: It is also possible that 
smearing with plastic spatulas is done more rapidly 
with the back-and-forth technique than with other 
_ techniques. Whether the swiftness of this technique is a 
cause of diminished cell attachment to the slide is being 
investigated at present at this laboratory. | 
Previous, observations on sections as well as scanning 
electron. micr oscopy? revealed that, after smearing, 
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plastic spatulas contained only occasional cells attached 


to their smooth surface while wooden spatulas con- 
tained a rich number of tumor cells tr apped in their 


fibers. However, the total number of tumor cells pres- 
ent on smear preparations was similar for smears done 
with either instrument.’ The explanation for this phe- 
nomenon may be that plastic spatulas convey a lesser 
amount of exfoliated cell material, material which is 
almost totally spread onto the glass. On the other hand, 
wooden spatülas convey larger amounts of cells but the 
instrument retains a part ofthe material which cannot 
reach the preparations." | 

The various smearing, motions resulted in slight 
variations in the number of tumor cells present in the 
various rings investigated. Larger variations have been 
reported in smears done with wooden spatulas!! or 
with cotton swab applicators.” These findings suggest 
that plastic spatulas may contribute to a more even dis- 
tribution of tumor cells than the other two instruments. 
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Natural history of diethylstilbestrol-associated genital 
tract lesions: Cervical ectopy and cervicovaginal hood 
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There was a marked regression of structural abnormalities associated with in utero exposure to 
diethylstilbestrol (DES) among 173 women observed for up to 5 years. Cervical ectopy, present in 
121 women at initial examination, decreased in extent in 91 women (75.296) and disappeared 
completely in 38 (31.4%). The cervicovaginal hood (CVH), present initially in 123 women, 
diminished in 65 patients (52.896) and disappeared completely in 35 (28.496). The longer the 
follow-up period, the greater the extent of resolution of these lesions. Patients with both findings at 
entry into the study showed parallel diminution of ectopy and CVH. This investigation documents 
that DES-associated ectopy and CVH are labile lesions which tend to decrease in extent with time 
and may eventually disappear. (AM. J. OBSTET. GYNECOL. 137:847, 1980.) 


DURING THE PAST seven years, various institutions 
have described a spectrum of benign and malignant 
abnormalities of the lower genital tract occurring in 
women exposed to diethylstilbestrol (DES) in utero. 
Malignant neoplasms such as cervicovaginal adenocar- 
cinoma are rare, whereas benign alterations such as 
columnar epithelium on the portio of the cervix (ec- 
topy), cervicovaginal hoods (CVH), and vaginal aden- 
osis are common.'^* Although the prevalence and ap- 
pearance of these benign findings are well documented, 
there is little information concerning their natural his- 
tory. This study describes the natural history of cervical 
ectopy and CVH during the long-term follow-up of a 
group of DES-exposed women. 


Material and methods 


Serial evaluations were performed on 173 women 
with known DES exposure history (159 women) or, if 


an exposure history could not be absolutely verified, - 


with a constellation of physical findings (ectopy, hood, 
and adenosis) typical of such exposure (14 women). We 
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included the latter 14 women because our earlier work 
had shown that the association of these three lesions in 
a single patient virtually always occurred only in DES- 
exposed women.? At the first and all subsequent 
examinations, a gynecologic history was obtained, with 
particular reference to contraception and pregnancy. 
At each visit, bimanual and speculum examinations 
were done and cervical cytologic smears were obtained. 
A complete colposcopic study was also performed. 
Structural changes such as cervical ectopy and the 
CVH were identified. Ectopy is defined colposcopically 
as the presence of columnar epithelium, having nu- 
merous characteristic grapelike or villous projections, 
covering part or all of the cervical portio.* » The CVH 
is a raised fold of mucosa and stroma which partially or 
completely encircles the periphery of the portio and 
which is demarcated from the portio by a groove.? Its 
mucosa may be columnar, squamous, or a mixture of 
both (Fig. 1, 4). In addition, all colposcopically abnor- 
mal epithelium of the cervix, hood, and vagina was 
characterized according to whether it showed a colum- 
nar, white, white with punctation, or mosaic pattern.? 
Colpophotographs were obtained at each visit. Biopsy 
specimens were taken from all abnormal (and occa- 
sionallv from normal) areas of the cervix, hood, and 
vagina at the first visit and as indicated at subsequent 
examinations. In general, patients were re-examined at 
6-month intervals in the early part of the study and 
every 12 months during the last 3 years. 

For this study, we reviewed the 2,563 colpophoto- 
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Fig. 1. 4: Colpophotograph of the cervix and CVH. The portio of the cervix has complete ectopy. 
The CVH is circumferential and covered with columnar epithelium. The groove demarcating the 
CVH from the portio is prominent. (X8.) B: Colpophotograph 24 months after initial examination. 
All of the CVH mucosa and 70% of the ectopy have been replaced by metaplastic tissue. The groove 
of the CVH is obliterated between 9 and 4 o'clock. (x8.) C: Forty-two months after initial observa- 
tion. Entire portio is covered by metaplastic tissue and the groove of the CVH is completely obli- 


terated. 
Table I. Maximum duration of observation graphs obtained at 173 initial and 316 follow-up visits 
(173 patients) (average of 5.2 pictures per visit). An additional 13 






women were excluded from the study because the pho- 
tographs for one or more visits were unavailable or 
inadequate for evaluation. For purposes of quantifying 
the ectopy, the proportion of the portio area covered 


Follow-up 


examinations 






Patients 


Period 
(months) 


0- 6 11 6.4 41 13.0 by columnar epithelium was estimated. The degree of 
ES 4a és S ea CVH was roughly quantified by dividing the cervix into 
19-94 9] 12.1 43 13.6 12 segments analogous to the hours on the face of a 
25-30 20 11.6 32 10.1 clock, determining the number of segments containing 
ye P $ D ai the groove of the hood, and expressing the extent of 
43-48 13 7.5 13 41 the hood as a fraction of the full circle. These data were 
49-54 4 2.5 6 1.9 then tabulated according to the cumulative duration of 
95-00 Ld "He m — follow-up at each examination, arranged in 6-month 
Total 173 100.0 316 100.0 


intervals. The extent and rate of change over time were 
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Fig. 2. 4: Colpophotograph of cervix with complete ectopy of the portio and circumferential CVH 
with white epithelium. (x12.5.) B: Follow-up at 18 months. Approximately 60% of the columnar 
epithelium has undergone metaplasia, and the groove of the CVH is obliterated between 10 and 3 
o'clock. (x12.5.) C: Colpophotograph of the anterior cervix at 36-month follow-up. The portio has 
undergone complete metaplasia with total obliteration of the CVH groove. (x 12.5.) 


determined for both ectopy and hood. Change in ec- 
topy was defined as replacement and, hence, decrease 
of columnar epithelium by squamous metaplasia. This 
metaplasia manifested itself colposcopically by fusion 
of adjacent villi with attendant development of a pale 
smooth mucosa.? Change in CVH was defined as loss of 
part or all of its characteristic groove, usually accom- 
panied by a smoothing of the cervical contour in the 
area of obliteration. Statistical analysis was undertaken 
to quantify the trends and to assess their significance. 


Results 


All 173 women were postpubertal when first exam- 
ined, ranging in age from 11 to 29 years with an aver- 
age age of 21.3 years. The majority (96.5%) were be- 
tween the ages of 16 and 28. Use of one or more types 
of contraception before or during the study was com- 
mon. One hundred nine women (63.0%) had used oral 
contraceptives, and 67 (38.7%) had used a diaphragm, 


while 14 (8.1%) had used other modalities (intrauterine 
contraceptive device and foam). There was also a his- 
tory of pregnancy in 25 women (14.496) and of cervical 
cryocautery or electrocautery in 30 women (17.3%). 
Follow-up extended maximally to 5 years' duration. 
The distribution of the maximum period of observa- 
tion and the number of examinations in each follow-up 
interval are shown in Table I. Maximum follow-up ex- 
ceeded one year beyond initial observation in 72.8% of 
the patients, 2 years in 39.3%, and 3 years in 19.6%. 
More than half the patients (50.3%) had two or more 
follow-up examinations, while 23.1% had three or 
more, up to a maximum of five such examinations. 
At entry into the study, cervical ectopy was present in 
121 (69.9%) of the group. Of these, the cervix was 
completely involved in 56 (46.3%). In 104 women the 
ectopy was associated with a CVH. Ectopy showed a 
dramatic devolution over time, decreasing in extent in 
91 women (75.2%) and disappearing completely in 38 
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Fig. 3. 4: Colpophotograph at initial examination, showing a wide circumferential CVH, well demar- 
cated from a small portio with columnar epithelium. (x 12.5.) B: Colpophotograph 42 months later, 
showing columnar epithelium almost completely replaced with metaplastic tissue. Scattered gland 
openings are visible in the previous area of ectopy. The groove of the CVH has been obliterated. The 
cervix now has a normal contour. (x1 2.5.) 


Table II. Devolution of cervical ectopy 
Final appearance of ectopy 


No change Decreased area Disappearance 


Maximum 





duration of observation Patients 

0- 6 6 4 66.7 2 33.3 0 0.0 
7-12 24 12 50.0 8 33.3 4 16.7 
13-18 21 9 42.8 9 42.8 3 14.4 
19-24 16 2 12.5 8 50.0 6 37.5 
25-30 14 2 14.4 6 42.8 6 42.8 
31-36 11 0 0.0 6 54.5 6 45.5 
37-42 10 l 10.0 3 30.0 6 60.0 
43-48 11 0 0.0 7 63.6 4 36.4 
49-54 5 0 0.0 2 40.0 3 60.0 
55-60 3 0 0.0 2 66.7 l 33.3 
Total patients 121 30 24.8 53 43.8 38 31.4 


Table III. Devolution of CVH 
Final appearance of CVH 


Maximum No change Decreased extent Disappearance 


duration of observation Patients | 
0- 6 7 ri 100.0 0 0.0 0 0.0 
7-12 25 17 68.0 7 28.0 l 4.0 
13-18 22 14 63.6 4 18.2 4 18.2 
19-24 16 8 50.0 l 6.2 7 43.8 
25-30 14 5 99.4 5 35.7 4 28.6 
31-36 10 2 20.0 2 20.0 6 60.0 
37-42 10 2 20.0 3 30.0 5 50.0 
43-48 11 l 9.1 4 36.4 6 54.5 
49-54 5 0 0.0 3 60.0 2 40.0 
55-60 3 2 66.7 l 33.3 0 0.0 
Total patients 123 58 47.2 30 24.4 35 28.4 
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Fig. 4. Cumulative frequency of patients with disappearance 
of ectopy and CVH during the course of the study. 
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Fig. 5. The rate of devolution of ectopy according to the full 


data base. The vertical bars represent the mean +1 standard 
error. The data after 48 months are unstable because of the 
small number of cases examined (y = 46.6 — 0.69x, r= 
— 0.91). 


(31.4%) (Figs. 1 to 3). The longer the follow-up dura- 
tion, the greater the probability of encountering a doc- 
umentable diminution (Table II). Whereas women 
with ectopy observed for 1 year or less showed no 
change in 53.3% (and disappearance in only 13.4%), 
those women observed for more than 3 years showed 
no change from the initial observation in only 3.4% and 
disappearance of ectopy in 48.396. The cumulative 
frequency of cases in which the lesion disappeared 
showed a consistent pattern over the course of the 
study (Fig. 4). 

The decreasing area of ectopy was a more sensitive 
index of the regression process. The rate of devolution 
based on the full series data was found to be 17.8% per 
year or 1.596 per month (Fig. 5). The projected overall 
mean time to disappearance of ectopy from diagnosis 
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CIRCUMFERENCE WITH CERVICOVAGINAL HOOD, % 
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Fig. 6. The rate of devolution of the CVH according to the 
full data base. The vertical bars represent the mean + | stan- 
dard error. The data at 42 months and thereafter are unstable 
because of the small number of cases examined (y = 78.7 — 
0.59x, r = — 0.84). 


Table IV. Analysis of devolution of ectopy and 
CVH in 104 women with both lesions 





Ectopy 
No 
change | Devolution | Disappearance 
No change Za 22 4 48 
Devolution l 22 6 29 
Disappearance 0 8 19 27 


Total 23 52 29 104 


averaged 5.6 years. Changes in the measurements of 
ectopy in the observed area were significantly related to 
the elapsed time of follow-up (correlation coefficient 
r= —0.91, p « 0.001). The trend was essentially lin- 
ear; analysis showed no significant differences in the 
rates of change between time periods over the course 
of the study. 

The trend represented the most pessimistic estimate 
of the devolution rate, since patients whose lesions dis- 
appeared were subsequently excluded in the follow-up 
data. To have included them categorically would have 
given an unduly optimistic view of follow-up data, in- 
asmuch as cases lost to follow-up undoubtedly included 
patients whose lesions persisted. The most optimistic 
projection of devolution thus calculated was 23.9% per 
year, or 2.0% per month, with a projected mean time of 
disappearance of 4.2 years (r = —0.96, p « 0.001). 
Thus, for the population under study, ectopy could be 
expected to disappear on the average over a period of 
from 4 to 6 years after initial observation. 

A CVH was present in 123 patients on initial exami- 
nation. It involved the entire circumference in 77 
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(62.6%) and was partial in the remainder; in 104 it was 
associated with ectopy. Like ectopy, but to a lesser ex- 
tent, the CVH tended to decrease in extent or to disap- 
pear during prolonged observation. The lesion was ob- 
served to diminish in 65 patients (52.8%), disappearing 
completely in 35 (28.4%) (Figs. 1 to 3). The incidence 
of change increased with elapsed follow-up time (Table 
III). Among the women with a CVH observed for 1 
year or less, the lesion had not changed in 75.0% and 
had disappeared in 3.196. However, among the women 
observed more than 3 years, the CVH remained un- 
changed in only 17.2% and had disappeared in 44.9%. 

The cumulative frequency of disappearance of the 
CVH in patients over time parallels that of ectopy, but 
at a slower pace (Fig. 4). The rate of devolution of CVH 
according to the full data base (Fig. 6) was 9.0% per 
year, or 0.7496 per month, with a projected average 
time to disappearance of 11.1 years (r = —0.84, p < 
0.01). The rate of change did not change significantly 
between successive time intervals. The most optimistic 
projection for CVH devolution was 21.8% per year, or 
1.8% per month, with an average time to disappear- 
ance of 4.6 years (r = —0.98, p < 0.001). Therefore, 
the CVH could be expected to disappear on the aver- 
age between 5 and 11 years after initial diagnosis. 

As noted above, there were 104 women who entered 
the study with both ectopy and CVH. During the 
follow-up period, the findings did not change from the 
initial observation in 22.156; there was decreased extent 
or disappearance of either the ectopy or the CVH in 
60.6%, while both lesions completely disappeared in 
18.2% (Table IV). There was good correlation between 
the two lesions in terms of their parallel devolution in 
those cases in which they coexisted: Among 81 patients 
in whom ectopy decreased, 55 (67.9%) had simulta- 
neous diminution of CVH; of 56 with CVH devolution, 
55 (98.2%) also exhibited decreased ectopy. 


Comment 

This clinical investigation clearly documents that 
DES-associated ectopy and CVH are labile lesions. Our 
findings indicate that both lesions tend to decrease in 
extent with time and may eventually disappear. Ectopy 
devolves more rapidly than CVH, with a projected av- 
erage time to disappearance of 4 to 6 years after first 
observation; the hood, on the other hand, has a pro- 
jected mean disappearance time of 5 to 11 years. For 
each lesion, the rate of change per interval of follow-up 
time appears to be constant over the period of observa- 
tion, verifying that devolution is linear. In no case in 
this series was either lesion seen to enlarge. 

We are presently evaluating the nature of the process 
by which these changes occur. In regard to ectopy, the 
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colposcopic appearance of devolution is that of squa- 
mous metaplasia, as shown by biopsy specimens taken 
in a limited number of patients. The metaplastic pro- 
cess appears to be analogous to that known to occur in 
the normal transformation zone and in the resolution 
of ectopy in the non-DES-exposed population.? The 
nature of the devolution process for the CVH is more 
problematic. Among the hoods that regressed, those 
with columnar mucosal areas at initial examination 
converted chiefly to white and mosaic patterns. Biopsy 
specimens of these white and mosaic lesions showed 
advanced squamous metaplasia of glandular tissue. 
This colposcopic-histologic correlation has been well 
documented in our earlier studies concerning aden- 
osis. In many women, CVH white and mosaic areas 
ultimately converted to a normal appearance when 
devolution was complete, suggesting maturation of 
metaplasia into a well-glycogenated mucosa. A future 
study will document the histologic features of the de- 
volution process. The importance of squamous meta- 
plasia in CVH changes is supported by the data in 
Table IV, in which it can be seen that devolution of 
ectopy secondary to metaplasia accompanied all but 
one case of CVH devolution. The groove of the CVH 
may be obliterated by becoming filled with squamous 
metaplastic cells; however, remodeling of the underly- 
ing stroma (a process not yet documented) may con- 
tribute to the disappearance of the CVH. Regardless of 
mechanism, the final result is a smooth-contoured cer- 
vical portio without visible grooves or ridges and with a 
metaplastic transformation zone within which scattered 
gland openings may remain as the only markers of the 
previously extensive ectopy. 

Having documented a progressive decrease in ectopy 
and the CVH, we are now in a position to determine 
what factors, local and/or systemic, may influence these 
changes. Quantification of the rates of devolution has 
provided us with information in a mixed population 
within which we can compare subpopulations accord- 
ing to the presence or absence of the specified factors 
under surveillance. For example, we can determine the 
influence, if any, of contraceptive use on the process of 
devolution by comparing this group with the women 
who never used contraception, had not been pregnant, 
and had not had cautery. The same applies to the ef- 
fects of pregnancy and of cervical cautery. 

This study has shown that lesions considered charac- 
teristic of DES exposure are unstable phenomena sub- 
ject to self-eradication over time. Although ectopy 
occurs in non-DES-exposed women, it is much more 
frequent in the exposed group; by contrast, CVH has 
almost never been described in non- DES-exposed pa- 
tients." As the DES population ages, the prevalence of 
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these lesions will decline nearly to the vanishing point. documented a small incidence of moderate and severe 
Clinical identification of women previously affected cervical squamous cell dysplasia in DES-exposed wom- 
will be difficult if an adequate prenatal history is not en, an incidence probably no greater than in a compa- 
available. Continued follow-up is necessary to deter- rable non-DES-exposed population.” * Perhaps the 

» mine if the regression of these lesions will influence the resolution process described here will further limit the 
development of cervical squamous neoplasms. Our neoplastic potential of ectopy. 


earlier studies, as well as the reports of others, have 
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A biological model was designed to test the feasibility of making cryosurgical measurements and to 
determine if the measurements coincided with a theoretical mathematical model. The object of these 
studies was to convert cryosurgery from a qualitative to a quantitative therapeutic modality. (AM. J. 


OBSTET. GYNECOL. 137:854,1980.) 


CRYOSURGERY is presently practiced on an empirical 
basis in the treatment of certain classes of benign and 
malignant surface lesions. One of the major limitations 
of cryotherapy is an inability to assure total incorpora- 
tion of neoplastic tissue within a freeze zone. 

One of the authors (P. H.) had developed à mathe- 
matical model consisung of the solution of governing 
differential equations, with their boundary conditions, 
applicable to conduction of heat away from a small area 
on the surface of a thick slab. This model was applied 
to the construction of the United States Defense De- 
partment Distant Early Warning System. 

Our interest lay in determining if this mathematical 
model was applicable to a biologic system and if a bio- 
logic system could be devised in which the mathe- 
matical model could be tested. 


Material and methods 

Standard laboratory rats were anesthetized with in- 
traperitoneal injections of Nembutal and placed on the 
animal board. An area on the back was shaved. Three 
hypodermic microthermocouples were placed at dis- 


tances of 1, 3, and 5 mm from the cryosurgical probe. 
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Fig. 1. Temperature-time curve for normal and malignant 
tissue. Initial freeze and thaw with refreeze and thaw su- 
perimposed. 


A Syntex carbon dioxide probe unit was imposed at a 
temperature of —60° C. The thermocouples, which 
were at a depth of 1 mm, were attached to a Gould 
eight-channel chart recorder. A 3-minute freeze, fol- 
lowed by a 5-minute thaw, followed by a 3-minute 
freeze was employed. 


Results 

This produced a continuous time temperature curve 
as shown in Fig. 1. The curve represents the typical 
pattern of those recorded with the three thermocoup- 
les and illustrates the reproducibility of the tempera- 
ture patterns. 

Animals were killed at the conclusion of the experi- 
ment and the freeze zone, incorporating the surround- 
ing tissue, was excised, fixed, stained, and examined 
microscopically. These tissue effects are illustrated in 
Figs. 2 and 3. 
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Fig. 2. Photomicrograph of the malignant tissue treated with cryosurgery, demonstrating the follow- 
ing characteristic tissue changes: N, Necrosis; D, degeneration; M, malignant melanoma. 


Comment 
The item of particular interest is the extent of freez- 
ing as a result of application of the cryosurgical probe 
to the animal surface. The extent of freezing is repre- 
sented by the equation for the freezing temperature 
penetration, equation (1) below, which takes into ac- 
count the latent heat effect of freezing as well as the 
general cooling of the involved tissues, which are 
known as sensible heat effects. The study of the effects 
of freezing with the help of equation (1) was done with 
clear recognition that a number of other mathematical 
formulas have a bearing on the problem, as illustrated 
in reference 1, for example. 
The freezing temperature penetration depth in a 
homogeneous layer follows the law': 
2k AT Ar\” 
bii 
E 
where e = depth in centimeters, k = thermal conduc- 
üvity, AT — temperature depression below freezing 


(1) 


temperature at the probe, and Ar = freezing time; v is 


the sensible heat coefficient defined from the equation: 


vt (k + u/2 + ay) —v? 2 + ul? t ap 
+ (2/3) œu 8?) +1 = O. 


In cryosurgery, particularly interesting is the freez- 
ing temperature penetration as related to the relative 
physical properties of normal and neoplastic tissues, 
which, according to equations (1) and (2), is deter- 
mined by three parameters: (1) o, the ratio of heat 
capacity of the frozen zone to that of the liquid zone; 
(2) w, the ratio of the heat capacity of the frozen zone to 
the latent heat of freezing of that tissue; (3) 6, the ratio 
of thermal diffusivity of the frozen zone to that of the 
liquid zone, raised to the one-half power. 

For example, an increased fluid accumulation in 
neoplastic tissue would lead to: no change in a; a 
marked decrease in 6, and a slight increase in u. All of 
this leads to a slight decrease in v. This relationship 
may be modified further by the inherent differences in 
blood supply. On the other hand, an increase in the 
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Fig. 3. Photomicrograph of the malignant tissue treated with cryosurgery and radiation, demonstrat- 
ing the following inflammatory tissue changes: N, Necrosis; D, degeneration; H, hemorrhage and 
dilatation of blood vessel; M, malignant melanoma. 


latent head of freezing medium L will, according to 
equation (1), decrease the relative depth of freezing 
proportionally to the relative increase in L, and vice 
versa. 

Thus, in measurements where the freezing tempera- 
ture potential A T and the freezing time A7 are the 
same, systematic differences should be exhibited in 
normal tissue.” Statistical trends based upon a large 
number of experiments should substantiate this hy- 
pothesis, whereas the results of individual experiments 
may not be so clear-cut because of the inherent 


difficulties in placing the probes consistently in the 
same pattern for each particular experiment. It is antic- 
ipated that study of such patterns may introduce new 
insights into the theory and practice of cryosurgery. 

We intend to determine if these patterns vary among 
normal, benign, and malignant neoplasms by means of 
this animal model. Also, according to this theory, be- 
cause of differences in vascularity and fluid accumula- 
tion, neoplastic tissue should produce an observably 
different time-temperature curve pattern. 
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Acute poststreptococcal 
glomerulonephritis in pregnancy: Case 
report with an 18-year follow-up 
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Departments of Obstetrics and Gynecology and Medicine, The 
University of Chicago, Pritzker School of Medicine, Chicago, 
Illinois 


ACUTE INFECTIOUS glomerulonephritis during preg- 
nancy is rare, and data concerning fetal and maternal 
outcome conflict."~ This report describes a docu- 
mented case of acute poststreptococcal glomerulone- 
phritis occurring in the sixth gestational month. The 
pregnancy succeeded despite initially severe uremia, 
and the mother, who recovered completely, has normal 
renal function 18 years later. 


A 31-year-old woman, gravida 3, para 2, was admitted dur- 
ing her sixth gestational month (May 29, 1959) complaining 
of nausea. She had gained 10 pounds during the pre- 
ceding 72 hours and was edematous. One month previously 
she underwent a tooth extraction, received a 4-day course of 
oral tetracycline, and 10 days later felt dizzy and nauseous and 
had passed "smoky urine." 

Her first gestation was complicated by pre-eclampsia, but 
she remained normotensive throughout her second preg- 
nancy. Her father was said to have had nephritis. 

When examined she appeared ill and confused. Blood 
pressure was 110/70 mm Hg. Pertinent findings included 
periorbital and pedal edema and uterine size consistent with a 
6-month gestation. 

Initial laboratory values were: Hemoglobin, 10 gm/dl; he- 
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matocrit, 28%; and white blood cell count, 6,900/cu mm. The 
urine was cloudy and each high-power field contained 60 to 
80 red blood cells, many white blood cells, and granular casts. 
Blood urea nitrogen and serum calcium and phosphorus val- 
ues were 128, 8.4, and 5.2 mg/dl, respectively. The serum 
albumin level was 2.6 gm/dl and the bicarbonate level was 12 
mM/L. Serum electrolytes and cholesterol were normal. 
C-reactive protein and antistreptolysin titers were 3+ and 
1:3,200, respectively. A chest roentgenogram demonstrated 
perihilar infiltrates, and delayed dye excretion was noted on 
an intravenous pyelogram. 

Her hospital course was as follows: After several days of 
oliguria, urine volumes increased, accompanied by a gradual 
decrement in blood urea nitrogen, which decreased from 128 
to 10 mg/dl over a period of 3 weeks (when she was dis- 
charged) and then remained at this lower level until delivery. 

Her pregnancy proceeded without any further complica- 
tions and during gestational week 40 she was delivered of a 
healthy 3,225 gm girl. At this time blood pressure was 120/80 
mm Hg, blood urea nitrogen was 13 mg/dl, and no protein 
was detected in a 24-hour urine specimen. She was evaluated 
by us in September, 1977. Blood pressure was 140/90 mm Hg, 
and the physical examination was unrevealing. Urine sedi- 
ment was normal; creatinine (0.8 mg/dl) clearance was 137 
ml/min, and 24-hour protein excretion was reported as 
negative. 

A renal biopsy performed 3 weeks after her initial admis- 
sion was interpreted (by Dr. B. H. Spargo) as typical for severe 
acute exudative and proliferative glomerulonephritis. The 
glomeruli, hypercellular and enlarged, contained many neu- 
trophils. Subepithelial deposits were observed by electron mi- 
croscopy. There was no endothelial cell swelling, but focal 
areas of fibrin-like material lined the visceral epithelium. 


Acute poststreptococcal glomerulonephritis compli- 


cating pregnancy is very rare." ? In fact, absence of 


gravid women in the large epidemiologic surveys of 
this entity published over the years is so remarkable 
that one is tempted to speculate that gestation protects 
women from this form of immune complex nephritis. 
Table I summarizes such case reports in the literature, 
including authors’ documentation of the disease.” ° 

In earlier publications cases occurring in pregnancy 
were marked by irreversible declines in maternal func- 
tion as well as fetal death." In the majority of these 
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Table I. Reports of acute poststreptococcal glomerulonephritis during pregnancy 





Authors 


O'Dwyer and Mont- 
gomery,* 1954 


Kincaid-Smith et al.,° 2 16 


No. of | Gestational Other 
cases week Renal biopsy documentation Fetal outcome 


Reported as consistent — 
1967 with poststreptococ- 






Maternal 
outcome 


Renal function 
recovered 


Beta-hemolytic All successful 
streptococci in 
throat culture 
Renal function 


recovered 


| successful 
l stillbirth, 


cal glomeruloneph- week 18 
ritis 
Nadler et al.,° 1969 l 31 Hypercellularity, sub- Increasing anti Successful Renal function 
epithelial deposits, streptolysin recovered 
positive immunoflu- titer 
orescence, which 
resolved on rebiopsy 
Chesley,” 1978 l 11 — Beta-hemolytic Successful Renal function 
streptococci recovered 
cultured, anti- 
streptolysin 
titer increased 
Present case l 24 Exudation, hyper- Antistreptolysin Successful Renal function 


cellularity, subepi- 
thelial deposits 


reports histologic descriptions of the renal lesion are 
not available, and, when renal biopsies were per- 
formed, the descriptions appear to be of patients who 
have had exacerbations of a chronic process or a dis- 
ease other than posunfectious glomerulonephritis. 
However, in the few instances where documentation ap- 
pears appropriate, gestation usually succeeded and the 
mother recovered (Table I). 

The present case is of interest for several reasons: 
The cause of the patient's nephritis was documented by 
the high antistreptolysin titer and the morphologic 
changes with renal biopsy. In the face of a severely 
exudative lesion and marked increases in blood urea 
nitrogen, this gravid woman experienced complete re- 
covery of renal function, and the marked azotemia had 
no observable adverse effect on fetal outcome 3 months 
later. It is of further interest and contrary to reports 
suggesting a poor prognosis in gravid women with 
acute nephrius and a guarded long-term outlook in 
patients who have had acute poststreptococcal glo- 
merulonephritis* that this women has normal renal 
function and no urinary abnormalities 18 years after 
the acute attack. 
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Placental tuberculosis in early and 
late pregnancy 
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TUBERCULOSIS in pregnancy is still a major problem 
in many parts of the world. Although congenital tuber- 
culosis is exceedingly rare, placental involvement may 
indicate unsuspected disease in the mother. We present 
two such cases where placental and endometrial in- 
volvement with Mycobacterium. tuberculosis was readily 
demonstrated. 


In Case 1, a 25-year-old Mexican-American woman, grav- 
ida 6, para 5, was treated with multiple-drug chemotherapy 
for cavitary pulmonary tuberculosis in June. She was felt to be 
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Fig. 1. Case 1: Immature villi, decidua, and secretory endometrium typical of first-trimester thera- 
peutic abortion. The occasional lymphocytes are a normal finding near the implantation site. /nset 
shows numerous acid-fast organisms in area of maternal blood. (Hematoxylin and eosin. X63. Inset: 
Acid-fast stain. x 900.) 


faithful in taking her medication. In October she had an elec- 
tive abortion at 6 weeks’ gestation and smear of the currettings 
contained myriad acid-fast bacilli. This was confirmed his- 
tologically (Fig. 1, inset). No granulomas or necrosis was pres- 
ent in the otherwise unremarkable tissue (Fig. 1). Culture was 
not done, Subsequent radiographic studies of the left femur 
and left renal papilla showed probable old tuberculous le- 
sions. Urine, sputa, and tissue from repeat endometrial biop- 
sies were negative for acid-fast bacilli, as have been subsequent 
similar samples, including another therapeutic abortion | year 
later. 

In Case 2, a 24-year-old Mexican woman, gravida 3, para 2, 
presented at 34 weeks' gestation with ruptured membranes 
for 36 hours. She was delivered by cesarean section 24 hours 
later. A fibrinous exudate was noted on the peritoneal sur- 
faces and the placenta was densely adherent to the uterus. 
Tissues from the endometrium and peritoneum grew only 
Mycobacterium tuberculosis, and appropriate therapy was started. 
Chest x-ray film revealed an old granuloma; however, all 
sputa were negative. The immature placenta showed little free 
membrane, a placenta membranacea. The maternal surface 
was covered with shaggy gray-green material with old clot at 
one margin. Histologically the extensively necrotic decidua 
contained early granulomas, occasionally extending into the 


villi (Fig. 2). Rare acid-fast organisms were identified. The 
female infant weighed 2,440 gm and was well developed for 
34 weeks. Although all smears and cultures were negative for 
acid-fast organisms, the infant was given antituberculous 
therapy for 8 months. Chest x-ray films and purified protein 
derivative skin test remained negative. 


The sequence of granuloma formation in placental 
tuberculosis was well described by Warthin' in 1907. 
Tuberculous placentitis could potentially arise by direct 
extension of endometrial lesions; however, this patho- 
genesis is unlikely since tuberculous endometritis is 
usually associated with tubal disease and infertility? 
Hematogenous dissemination is more probable. 

We are unaware of any previous reports dealing with 
material from early pregnancy, as in our first case 
where the histology is consistent with recent hematog- 
enous seeding of the endometrium and placenta. The 
acid-fast bacilli were more numerous in blood-filled 
areas. This finding led to the discovery of additional 
lesions and further therapy. Had this pregnancy been 
allowed to continue without adequate therapy, granu- 
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Fig. 2. Circumscribed granuloma within villi near the floor of the placenta with epithelioid cells and 
caseous necrosis. (Hematoxylin and eosin. X63.) 


lomas might have developed. The patient has since 
conceived, further supporting origin of these or- 
ganisms outside the reproductive tract. A high index of 
clinical suspicion for tuberculosis was crucial since rou- 
tine histologic study of the therapeutic abortion mate- 
rial was not suggestive of an infectious process. The 
placenta in the second case showed an unusual gross 
abnormality, the placenta membranacea. This suggests 
early infection since tuberculous involvement of the 
decidual tissues may have interfered with first-tri- 
mester atrophy of the capsular villi. 

In conclusion, it is worthwhile to consider tuberculo- 
sis when examining placentas, as involvement may lead 
to the diagnosis or indicate disseminated disease. 
Acid-fast stains may be rewarding, even in the absence 
of suggestive histology, and could prove useful in all 
abortions on tuberculous women. 
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Cerebral edema in severe 
pregnancy-induced hypertension 
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Southern California School of Medicine and Women’s Hospital, 
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THE MAJOR CAUSES of maternal mortality from 
pregnancy-induced hypertension (PIH) are cerebral 
hemorrhage and cerebral edema.' Cerebral edema 
may result from cerebral anoxia associated with 
eclamptic seizures or from the loss of cerebral au- 
toregulation associated with severe hypertension. 
However, the exact pathophysiology associated with 
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the development of cerebral edema in this instance is 
not well described. 

In the last 5 years (1973 to 1978), at the Los Angeles 
County/University of Southern California Medical 
Center Women’s Hospital, we have seen two patients 
with documented eclampsia-related cerebral edema. 
An additional patient with severe pre-eclampsia also 
developed cerebral edema. In each instance, the clini- 
cal circumstances surrounding the development of 
cerebral edema were similar: Each patient had fluid 
challenges with large columes of crystalloid solutions, 
usually for the treatment of oliguria. These cases are 
reported in detail in this communication. 


K. M., a 22-year-old woman, gravida 1, para 1, abortions 0, 
at 33 weeks’ gestation, had a grand mal seizure witnessed by 
her husband. She was taken to an outside hospital where she 
responded to verbal commands but was described as “somno- 
lent.” Admitting vital signs and laboratory data are shown in 
Table I. She was treated with magnesium sulfate (3 gm intra- 
venously and 10 gm intramuscularly). The central venous 
pressure (CVP) reading was 6 cm of water. Elevated blood 
pressure was treated intermittently with Apresoline, 10 mg 
intramuscularly. By the time of admission at the Women’s 
Hospital she had received 2 L of 5% dextrose in Ringer’s 
lactate in the preceding 5 hours. The CVP had risen to 18 cm 
of water; she was stuporous and responses only to deep pain. 
The chest was clear at examination and the chest x-ray film 
showed no evidence of pulmonary congestion. Labor was in- 
duced, and 18 hours after admission a stillborn female infant 
weighing 1,184 gm with multiple congenital anomalies was 
delivered. During the course of labor the patient was treated 
with Decadron and fluids were restricted. A computerized 
axial tomography (CAT) scan done immediately after delivery 
showed no evidence of hemorrhage or infarction. However, 
the lateral ventricles were significantly reduced in size and 
consistent with the diagnosis of cerebral edema. Spontaneous 
diuresis began about 16 hours post partum. Mental status 
began to improve shortly thereafter and she was able to com- 
municate within 48 hours of delivery. By the fourth day post 
partum she was alert and ambulatory with a normal neuro- 
logical examination. 

D. C., a 19-year-old Mexican-American woman, gravida 2, 
para l, abortions 0, at 35 weeks’ gestation, experienced a 
grand mal seizure 12 hours prior to admission. She had two 
subsequent seizures in the emergency room before being 
treated with magnesium sulfate (3 gm intravenously and 10 
gm intramuscularly). Upon transfer to Women’s Hospital she 
was alert and responded appropriately to questions on admis- 
sion. Laboratory data and vital signs are shown in Table I. 
Labor was induced and 10 hours a female infant weighing 
1,190 gm, with Apgar scores of 5 at 1 minute and 5 at 5 
minutes was delivered spontaneously. Intrapartum oliguria 
(<20 cc/hr) had been treated with 2,100 ml of 5% dextrose in 
Ringer's lactate plus 12.5 gm of salt-poor albumin. The CVP 
varied between 3 and 6 cm of water. During the first 8 hours 
post partum she remained oliguric and received 1,900 ml of 
5% dextrose in Ringer’s lactate plus 200 ml of plasminate plus 
12.5 gm of salt-poor albumin. The CVP fluctuated between 1 
and 3 cm of water. In the next 8 hours she received 1,750 ml 
of 5% dextrose in Ringer's lactate plus 1,000 ml of whole 
blood as the hematocrit had fallen to 22%. At 16 hours post 
partum, as spontaneous diuresis began (700 ml every 3 
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Table I. Laboratory data of patients immediately 
on admission to hospital 






Patient 


Parameter V. M. 


Patient Patient 
K. Jf. IC. 


Blood pressure (mm Hg) 150/115 160/100 180/110 

CVP (cm of water) 6 7 NM* 

Respiratory rate (No./min) 28 20 24 

Hemoglobin (gm/100 ml) 14.9 14.6 14.9 

Platelet count (No./cu mm) 88,000 150,000 >150,000 

Uric acid (mg/100 ml) 13.6 6.8 7.3 

Creatinine (mg/100 ml) 1.0 1.5 1.0 

Blood urea nitrogen 23 11 23 
(mg/100 ml) 

Serum glutamic 2,020 290 140 
oxaloacetic transminase 

Serum glutamic 504 125 60 
pyruvic transminase 

Total protein (gm/100 ml) 6.5 5.9 5.3 

Albumin (gm/100 ml) 3.7 2.7 2.6 





*NM = Not measured. 


hours), the patient became lethargic, then lapsed into coma. 
The CVP at this time was 4 cm of water. She developed left- 
side weakness, and the right pupil became fixed and dilated. 
She then suffered respiratory arrest. She was intubated, 
placed on a respirator, treated with Decadron and Mannitol, 
and hyperventilated to a Pco, of 25 mm Hg. Echoence- 
phalogram at this time was normal. Two days later two elec- 
troencephalograms demonstrated electrocerebral silence. Au- 
topsy showed no evidence of cerebral hemorrhage but mas- 
sive cerebral edema with bilateral herniation of the uncinate 
gyrus and cerebellar tonsil herniation. 

V. M., a 21-year-old woman, gravida 2, para 1, at 30 weeks’ 
gestation, presented to the Women's Hospital with severe 
pre-eclampsia and urinary proteinuria of 9.4 gm/24 hr. Ad- 
mitting vital signs and laboratory data are shown in Table I. 
Preoperative fluids consisted of 1,700 ml of 5% dextrose in 
Ringer's lactate and 25 gm of salt-poor albumin. Urinary out- 
put during this 10-hour period was 675 ml. At repeat cesarean 
section, with balanced general anesthesia, a 2,030 gm male 
infant, with Apgar scores 5 and 9 at | and 5 minutes, respec- 
tively, was delivered. During the operation and the succeeding 
8 hours she received 2,600 ml 5% of dextrose in Ringer's 
lactate plus 50 gm of salt-poor albumin. Urine output for the 
8-hour period was 425 ml. Eight hours postoperatively she 
became increasingly lethargic and was treated with Lasix as 
cerebral edema was suspected. A total of 160 mg of Lasix plus 
Decardon and Mannitol were given but the patient lapsed into 
coma and the left pupil became dilated. The Babinski's sign 
became positive on the left and partial third-nerve palsy was 
identified. An intracerebral hemorrage was suspected, but a 
cerebral arteriogram showed no vascular abnormalities. How- 
ever, the lateral ventricles were small secondary to massive 
cerebral edema. With fluid restriction, Decadron, and spon- 
taneous diuresis the patient made a complete neurological 
recovery and was discharged from the hospital on the seventh 
postoperative day. 


Brain edema may occur in different forms. Klato 
classified cerebral edema into two major categories: 
vasogenic edema and cytotoxic edema.? Vasogenic 
edema, the most common type, is characterized by in- 
creased permeability of brain capillary endothelial 
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cells. The usual clinical circumstance surrounding the 
occurrence of vasogenic edema is tumor, abscess, or 
contusion. Loss of cerebral autoregulation secondary to 
hypertension (mean arterial pressure > 140 mm Hg) 
also can disrupt cerebral capillary integrity, which leads 
to fluid extravasation. Vasogenic edema can cause 
cerebral herniation of different types, which may be- 
come manifest by focal neurological deficits, focal slow- 
ing of the electroencephalogram, disturbances of con- 
sciousness, and intracranial hypertension. 

The complex pathophysiology of PIH is the subject 
of much controversy. There appears to be a definite 
capillary leakage of plasma proteins in the kidney as 
evidenced by the usual occurrence of proteinuria. 
However, studies of the fluid from the edematous 
lower extremities have shown a very low protein con- 
tent.? Our preliminary studies of the ascitic fluid from 


the abdominal cavity show a colloid osmotic pressure of 


3 to 12 mm Hg, indicating possible protein leakage 
from the liver or abdominal viscera. In addition, the 
recent demonstration of an increased alveolar-arterial 
oxygen gradient in patients with severe PIH could be 
explained by shunting within the lung caused by the 
leakage of fluid from the capillaries into the in- 
terstitium of the lungs.’ 

The progression of cerebral edema in the three pa- 
tients reported was associated with well-intentioned 
fluid therapy to correct oliguria. Interestingly, pulmo- 
nary edema, the complication most commonly associ- 
ated with vigorous fluid therapy, did not occur. lt 
would appear that in some patients with PIH, the 
brain, lving within a fixed cranial vault, may be more 
vulnerable to interstitial edema than the lungs. 

The type of cerebral edema seen in these cases is 
most consistent with the vasogenic type of cerebral 
edema. In the second and third cases, the patients 
demonstrated transient focal neurological signs. The 
rapid clearing of signs and symptoms, coupled with the 
diagnostic studies (CAT scan, arteriography), would 
seem to exclude bleeding diathesis as the source of the 
neurologic abnormality. In the other case, gross au- 
topsy findings were described as characteristic of cere- 
bral edema. Microscopic examination of the white and 
gray matter failed to demonstrate hemorrhage or in- 
farction. 

[n light of these cases, we are reluctant to be aggres- 
sive with crystalloid fluids in patients with PIH in the 
absence of clinical signs of hypotension. Presently we 
believe the safest fluid balance approach is to adminis- 
ter no more than 125 ml/hour of crystalloid despite 
reduced urine output during the intrapartum and im- 
mediate postpartum period. If relative hypotension 
and tachycardia accompany oliguria, then the treat- 
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ment with whole blood or packed red cells and 5% 
albumin that we previously recommended is appro- 
priate.? With this approach no patients have developed 
acute renal failure or any further instances of cerebral 
edema associated with fluid challenge. Vigorous fluid 
therapy with crystalloid solutions without clinical signs 
of hypotension may create life-threatening cerebral 
edema and should not be given. 
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A new indication for colposcopy: 
Predicting tumor response to 
chemotherapy 


A. C. MARIN, M.D. 
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Phoenix, Arizona 


SINCE THE INTRODUCTION Of colposcopy prior to 
1925, by Hans Hinselmann of Hamburg, Germany, 
many significant technological advances have devel- 
eped in this field. The general widely accepted indica- 
tions for colposcopic examination are: (1) abnormal cy- 
tologic test results, (2) suspicious cervical, vaginal, or 
vulvar lesions, and (3) history of diethylstilbestrol ex- 
posure. 

One of the most frequent pathologic conditions that 
requires this type of examination is cervical neoplasia. 
In this instance, colposcopy provides information per- 
taining to the atypical vasculature and changes in the 
surface of the epithelium. 

In cases of frank advanced invasive carcinoma, one 
can observe the enormously dilated atypical vascular 
network, the nodular surface, and the change in color 
of the epithelium that varies from gray to white. 

Recently we have reported" ? the high sensitivity of 
these tumors to chemotherapy with cis-platinum (II) 
diamminodichloride in patients who have experienced 
failure of primary therapy with radiotherapy and/or 
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Fig. 1. Colpophotograph of an invasive carcinoma of the cervix, showing nodular surface, dilated 
atypical vessels, gray-white epithelium. 
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Fig. 2. Colpophotograph of same lesion in Fig. 1, showing a dramatic disappearance of the abnormal 
vascular network. Surface appears smooth and fibrotic afte1 cis-platinum. 
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surgery and chemotherapy with other agents. This re- 
port presents the colposcopic changes which were ob- 
served in one patient with an advanced, previously 
untreated cervical lesion; the patient was receiving plat- 
inum chemotherapy. Changes in the tumor were also 
observed histologically with evident cell destruction. 
The pauent had presented with an advanced hemor- 
rhagic cervical lesion. Colposcopy revealed dilated, 
atypical vessels (Fig. 1) and à nodular surface with a 
gray-white epithelium. The patent was given 120 
mg/sq m of cis-platinum (II) diamminodichloride via 
slow intravenous infusion prior to radiotherapy. Three 


. days following the infusion the bleeding, which had 


been profuse, had stopped completely and 2 weeks 
later a marked reduction in tumor mass was observed. 
Colposcopic examination was repeated and a dramatic 
disappearance of the abnormal vascular network was 
observed (Fig. 2). The epithelial surface which had 
been nodular and exophytic became smooth and fi- 
brotic. These changes in the lesion were associated 
with a different histologic pattern confirming cell de- 
struction. 

The above findings are presented as an interesting 
new indication for colposcopy in predicting tumor re- 
sponse in certain patients undergoing chemotherapy 
for advanced lesions. 
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Transmissible venereal neoplasia: 
A case report 


DANIEL. S STEIN, M.D:; f.A.C.O.G. 
St. Petersburg, Florida 


THE ASSOCIATION of carcinoma of the cervix with 
viral infection has been well demonstrated. While pre- 
vious venereal diseases, condylomas, and granuloma- 
tous diseases are implicated by epidemiology as etio- 
logic factors in vulvar carcinoma in situ, the first case 
report to convincingly suggest a viral agent in humans 
was that of Friedrich.' In 1972, he presented a case of 
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Fig. 1. Husband: Carcinoma in situ with invasion; foreskin of 
penis. 
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Fig. 2. Patient: Carcinoma in situ of vulva. 
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vulvar carcinoma, in situ in a 15-year-old nulligravid 
girl associated with classical type 2 herpesvirus vulvitis 
and demonstrated the presence of viral particles in the 
nuclei of the atypical cells and positive type 2 herpes- 
virus antibody titers. 

There is a unique tumor in canines called trans- 
missible venereal tumor or Stiker tumor, which is 
known to be associated with viral particles, is readily 
transmissible by sexual contact, and has been transmit- 
ted by transplanted tumor cells.”™® Like carcinoma in 
situ of the vulva, it also has been shown to undergo 
spontaneous regression. 

The present case illustrates an unusual association of 
chronic vulvovaginitis with the subsequent develop- 
ment of vulvar carcinoma in situ in a woman whose 
husband, 4 years after the untreated lesions were doc- 
umented in his wife, developed penile carcinoma in 
situ with focal invasion, 


In 1959, B. W. first developed, at the age of 20, recurrent 
vulvovaginal complaints. She was unable to obtain long- 
standing relief from her continual burning discomfort and 
discharge and consequently changed gynecologists a number 
of times. She had multiple Class II Papanicolaou smears be- 
tween 1959 and 1966 when a curettage was performed be- 
cause of menometrorrhagia. Biopsy at that time revealed pro- 
liferative endometrium and the records indicate that there 
were no external vulvar irregularities. 

Continued vulvovaginal irritations provoked her next visit 
to another gynecologist in 1970. The patient was treated for 
trichomonas. Office notes document "what look like con- 
dylomata" on two occasions. 

In 1971, she presented to yet another gynecologist, com- 
plaining of vulvovaginal burning and stress incontinence. 
Vaginal hysterectomy, anterior repair, and right salpingo-oo- 
phorectomy were performed without biopsy of the vulvar le- 
sions. The pathology report revealed chronic cervicitis and 
was otherwise benign. According to the patient and her hus- 
band, the "warts" had persisted since first noted in 1970. 

In 1974, the patient's husband, at the age of 40, developed 
two warty growths under the foreskin. These enlarged over 
several months and he presented to a urologist who per- 
formed a "circumcision and excision of condylomata." The 
pathology report showed extensive carcinoma in situ in two 
noncontiguous areas of the foreskin with focal invasion 
(Fig. 1). 

In 1976, the patient was seen for vulvovaginal burning 
while she was hospitalized for an unrelated medical problem. 
Multiple gray-colored, flat, verrucous lesions were present on 
the labia majora, labia minora, and clitoris. Excisional biopsy 
revealed five noncontiguous areas of carcinoma in situ (Fig. 
2). Simple vulvectomy was performed and no residual tumor 
was found histologically. 

Since the husband's operation for penile carcinoma in situ 
in 1974, and since the patient's operation for vulvar carci- 
noma in situ in 1976, both have been closely followed up and 
have remained free of neoplastic disease. Toluidine blue stain- 
ing as well as random biopsies repeatedly have been negative, 
and the patient's vulvovaginal burning has resolved. 


The Stiker tumor is a naturally occurring canine 
neoplasm found on the external genitalia of either sex 
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and readily transmitted by coitus.” In the male dog it is 
usually located on the prepuce or shaft of the penis 
while in the female dog it is found along the vestibule 
and vulva. Extragenital transmission, particularly on 
the face and skin due to licking, has been reported. 

The tumor begins as small vesicles and progresses to 
become cauliflower-like in shape, firm, and gray to 
brown in color. The tumor is not a characteristic squa- 
mous cell carcinoma in type but histologically contains 
a homogeneous population of round or oval cells that 
tend to cling together because of interlocking mi- 
crovilli. Cells of this tumor, when karyotyped, charac- 
teristically contain 57 to 62 chromosomes rather than 
the usual canine 78. Both C-type and rod-like viral 
particles have been observed in cell cultures. The 
tumor is readily transmitted by the passage of viable 
tissue cells, but so far no one has been able to transmit it 
by cell-free filtrate. 

While metastases have been frequent enough to 
convince investigators of the neoplastic malignancy of 
the Stiker tumor, this is not the usual clinical experi- 


ence. Untreated, it will often obtain considerable size 


over several months and may remain stationary for in- 
definite periods of time. Muller and Kirk? stated that, 
"Spontaneous regression may develop after several 
months, perhaps as an immune phenomenon." Unfor- 
tunately, there is no way at present to predict which 
course the tumor will take and thus all cases should, 
according to Broadhurst,* be considered malignant. 

The multifocal nature of human vulvar carcinoma in 
situ, as well as its association with cervical and vaginal 
carcinoma, is well known. The previous reports of vul- 
var carcinoma in situ associated with documented viral 
infection and a virus-related transmissible canine pro- 
totype suggest a similar epidemiology. 

The present case argues for the addition of inquiry 
regarding penile lesions or warts to the evaluation of 
patients with vulvar carcinoma in situ and focuses at- 
tention on the possibilities of transmissible venereal 
neoplasia. 
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Detection of circulating placental protein 
5 in patients with trophoblastic tumors 


J. G. GRUDZINSKAS, M.R.C.O.G.* 
Y. B. GORDON, M.D., M.R.C.O.G.** 
B. GC. OBIEKWE, M.R.C.O.G. 

D. PENDLEBURY 


T1, CHARD, M.D.) FRG OG: 


Departments of Obstetrics and Gynaecology and Reproductive 
Physiology, St. Bartholomew's Hospital Medical College and the 
London Hospital Medical College, London, United Kingdom 


PLACENTAL PROTEIN 5 (PP5) is one of a new genera- 
tion of recently isolated trophoblast specific proteins." * 
PP5 has the electrophoretic mobility of a B,-globulin, a 
molecular weight of 36,600, and a carbohydrate con- 
tent of 19%.” The development of a specific and sensi- 
tive radioimmunoassay (RIA) for PP5 has permitted 
detection in the maternal circulation during pregnan- 


cy* *: the levels rise progressively to reach a plateau of 


32 ug/L after 36 weeks’ gestation. In the present study 
we report for the first time the detection of PP5 in the 
circulation of three patients with trophoblastic disease. 

Serum was obtained from 20 male and 20 female 
nonpregnant volunteers. Serum was also obtained 
from three patients with hydatidiform mole (uterine 
size 16 to 20 weeks' gestation), prior to surgical removal 
of the tumor by dilatation and vacuum aspiration. 
Serum samples were also obtained daily for 3 days 
postoperatively. 


Circulating levels of PP5 were measured by means of 


a specific and sensitive RIA described elsewhere.* 
Human chorionic gonadotrophin (hCG) and human 
placental lactogen (hPL) were measured by RIAs de- 
scribed previously.” 

The histologic appearance of the trophoblastic tissue 
removed from each patient was consistent with hyda- 
tidiform mole. 
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Circulating PP5 was not detected in the serum from 
the 40 normal nonpregnant volunteers in concentra- 
tions greater than 1 ug/L. Blood levels of the three 
trophoblastic proteins measured are shown in Table I. 
PP5 was detected in the serum from all three patients 
obtained prior to operation, and levels fell rapidly after 
operation. hPL levels showed a similar rapid fall, and 
hCG levels were still detectable on the third postopera- 
tive day. 

PP5 is one of a group of recently identified proteins 
synthesized by the human placenta, and although the 
biochemical characteristics have been defined, the bio- 
logical function of PP5 is unknown. The development 
of a sensitive RIA has permitted the detection of circu- 
lating PP5, hitherto not possible by means of immu- 
nodiffusion techniques." * The present report is the 
first that describes blood levels of PP5 in patients with 
trophoblastic disease. The rapid fall after tumor re- 
moval is compatible with the observed half life of 15 to 
30 minutes? and is comparable to the decline of hPL, 
which has a similar half life.‘ 

The measurement of proteins of short half life, such 
as PP5 and hPL, may be a useful clinical marker of 
completeness of tumor removal in the days immedi- 
ately following operation. 


Dr. H. Bohn, Research Laboratories, Behringwerke AG, 
Marburg. Germany, provided purified PP5 (Lot No. 49/48) 
and anti-PP5 antiserum (Lot No. 6060A). 
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Table I. Circulating levels of PP5, hPL, and hCG before and after surgical evacuation of 


hydatidiform mole in three subjects (A, B, and C) 





Pat «s[«l[«]#[«]*[#[«|«]|é 
<l «] 


C 
PP5 (ug/L) 15 11.0 9.0 <l =] «] «l «i «] <] 
hPL (ug/L) 18.5 10.0 9.5 2.5 <2 <2 <2 <2 <2 <2 <2 <2 
hCG (ug/L) 19,000 11,000 60,000 2 800 2,250 2,750 850 330 1,250 300 160 450 
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Improvement in artificial second-trimester 
abortion with a new tissue-selective 
prostaglandin E, derivative 


K. SCHMIDT-GOLLWITZER 
B. SCHUESSLER 

W. ELGER* 

M. SCHMIDT-GOLLWITZER 


Department of Gynecological Endocrinology, Universitaets- 
frauenklinik Charlottenburg, Freien Universitaet, Berlin, 
Germany (Director: Prof. Dr. J. Nevinny-Stickel) 


CLINICAL IMPROVEMENTS in the field of therapeutic 
abortion with prostaglandins (PG) can be brought 
about only by the development of new uteroselective 
PG analogues. 16-Phenoxy-w-17,18,19,20-tetranor- 
PGE;-methylsulfonamide (Sulprostone), a new PGE, 
derivative, has been utilized in animals as well as in 
clinical trials.! In this report we describe our experi- 
ence with intravenously administered Sulprostone for 
terminating second-trimester pregnancy. 

Ninety healthy women with approval for legal abor- 
tion and 26 patients with abnormalities of pregnancies 
(fetal death in 11, premature rupture of the mem- 
branes combined with fetal death in 8, septic abortion 
in 4, hydatidiform mole in 3) were infused with Sul- 
prostone for induction of abortion. 

Sulprostone (500 mcg/ampule) was dissolved in 500 
ml of 0.9% sodium chloride solution. Different doses of 
constant intravenous infusion were tested: group lI, 
approximately 0.6 mcg/ml until abortion occurred; 
group 2, 1,000 mcg/10 hours; group 3, 1,500 mcg/6 
hours; group 4, 2,000 mcg/6 hours. If abortion did not 
occur within 20 hours after infusion was started, a sec- 
ond trial with higher doses (1,000 mcg/5 hours, maxi- 
mal dose 3,000 mcg) was initiated. Vital signs, uterine 
contractions, vaginal bleeding, and side effects were 
recorded hourly in all patients. Clinical results were 
classified according to the modified abortion score of 
Csapo (Table I). No premedication was given and 
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analgesics were given on an as needed basis. Curettage 
was performed on most of the patients. Late complica- 
tions were recorded at two follow-up visits approxi- 
mately 1 and 4 weeks after abortion. 

For all dosage schedules tested complete abortion 
was recorded in 106 patients (91.4%, Table I). Only 
two women did not abort but did have cervical dilata- 
tion. In both cases the infusion rate was too low to 
induce abortion (approximately 0.6 mcg/min, group 
1). A dosage of 1.7 mcg/min and a minimal total dose 
of 1,000 mcg of Sulprostone was found to be sufficient 
to induce abortion. Higher dosage schedules (groups 3 
and 4) did not significantly improve the success rate 
(Table I). In contrast to the efficacy, the rate and fre- 
quency of side effects were dose dependent. In higher 
dose regimens the commonly recorded side effects 
(nausea, vomiting, and uterine pain) did increase up to 
80% in single episodes and in multiple episodes, e.g., in 
group 4. 

In 90 patients (thirteenth to twenty-third week of 
pregnancy) mean infusion time was 8.9 + 2.8 hours 
(mean + SD). Mean dose infused was 1,497.7 + 
1,009.3 mcg (minimum 300 mcg and maximum 3,500 
mcg). In three of the 43 patients (7%) treated with 
1,000 mcg/10 hours less than 1,000 mcg was sufficient 
to induce abortion. Seven women (16.3%) required 
more than 1,000 mcg and another two required more 
than 2,000 mcg. In group 3 four patients aborted be- 
fore 1,500 mcg, and three aborted after more than 
1,500 mcg was infused. In group 4, two patients re- 
ceived less and one received more than 2,000 mcg. 

Mean induction-to-abortion time was 13.2 + 6.3 
hours (minimum 3 hours, maximum 48 hours). Vagi- 
nal bleeding started after approximately 6.4 + 4.7 
hours. An initially tonic elevation of pressure moni- 
tored by intrauterine measurement was followed by a 
cyclic pattern of uterine activity similar to that of nor- 
mal labor, which occurred approximately 3.7 + 3.1 
hours after infusion was started. 

In 26 patients with pathologic pregnancy (twelfth to 
thirty-seventh week) mean induction-to-abortion time 
was 9.3 + 7 hours (minimum 2 hours, maximum 28 
hours). Vaginal bleeding was recorded after a mean of 
4.8 + 4.6 hours. Cyclic uterine activity in these patients 
started much earlier (1.6 + 1.3 hour) than in women 
with normal pregnancy. Furthermore, in 18 of 26 pa- 
tients (69%) less than 1,000 mcg of Sulprostone was 
needed. Only two women did not abort completely. 
The reason for placental residues found at curettage 
was molar pregnancy in one patient and an adherent 
placenta in another. In three women 20 ml of 1% 
lidocaine was used to produce a cervical block because 
of heavy pain. 

In 47.4% of all tested women no side effects were 
recorded (Table II). The most common side effects 
were uterine pain, nausea, and vomiting; all were dose 
dependent. Temperature did not exceed more than 
38° C. Mild forms of diarrhea were evaluated twice and 
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Table I. Comparison of the abortifacient potency of different intravenous dosage schedules of sulprostone 


Dose schedule 


Group 2: 1000 meg/10 hr 


Intact Abnormal 
pregnancy pregnancy 
























Group 1: 
Variable 
dosages 


Group 3: 
1,500 
mcgl6 hr 


Group 4: 
2,000 
mcgl6 hr 





Abortion score 





5. Complete abortion 14 39 24 18 11 106 
P (82.4%) (90.7%) (92.3%) (94.7%) (100%) (91.4%) 
4. Fetus and incomplete placenta 0 4 l l 0 6 
expelled (9.3%) (3.8%) (5.3%) (5.2%) 
l 0 l 0 0 2 
3. Fetus expelled (5.9%) (3.8%) (1.7%) 
2 0 0 0 2 
2. Cervical dilatation >10 H (11.7%) (1.7%) 
l. Cervical dilatation <10 H 9 0 0 0 0 0 
Total 17 43 26 19 IE. 116 





H = Hegar dilator. 


Table II. Number and rate of side effects and 
complications caused by intravenous application 
of Sulprostone in 116 patients in the second 
trimester of pregnancy 


Patients 
Je 

Side effects: 

No side effects 55 47.4 

Uterine pain 47 40.5 

Nausea 34 29.3 

Vomiting 23 19.8 

Temperature 38° C 14 12.1 

Alteration of blood pressure 6 5.2 

Irritation of infusion arm 2 1.7 

Miscellaneous 8 6.9 
Complications: 

Blood loss > 500 ml 2 1.7 

Rupture of the uterine cervix 2 1.7 

Vaginal hysterotomy l 0.9 

Endometritis | 0.9 


headache occurred in three women. Another three pa- 
tients complained about tiredness. Blood loss of more 
than 500 ml but less than 1,000 ml occurred twice be- 
cause of retention of the placenta after fetal expulsion. 
Blood transfusion was not considered to be necessary. 
Cervical laceration occurred in two patients in the late 
second trimester of pregnancy. One of them entered 
the study after unsuccessful illegal attempted abortion. 
The membranes had ruptured and there was a lesion 
in the uterine wall. In the second case cervical lacera- 
tion occurred during manual extraction of the fetus. In 
one case (a 17-year-old primigravid patient in the 
twentieth week of pregnancy, group 1) exhaustion 
after 26 hours of labor and insufficient cervical dilata- 
tion for curettage was the indication for vaginal hys- 
terotomy. One case of endometritis was evaluated. 
Therapeutic advantages of PG for inducing abortion 


cannot be fully realized because of the high number of 
side effects associated with the intravenous form of 
application. Nonsystemic use, e.g., intra-amniotic infu- 
sion, has neither significantly lowered the incidence of 
PG-caused systemic complications nor eliminated dis- 
comfort in the patients. These disadvantages were not 
altered by different schedules of premedication or con- 
comitant medication. 

Sulprostone offers some progress in this field.! Our 
results indicate that by intravenous administration this 
substance possesses a high abortifacient potency. Doses 
of 1.7 mcg/min or less (total dose 1,000 mcg), which are 
ten times lower than the effective dose of PGE. and 50 
times lower than PGF;,, were enough to induce abor- 
tion in second-trimester pregnancy. Furthermore, the 
infusion time generally can be restricted to 10 hours, a 
time tolerable for the patients. Normally successful 
abortion occurred within 24 hours. Because of the low 
incidence of side effects the dose can be doubled in a 
second trial in failures. 

In contrast to the extra-amniotic, intra-amniotic, and 
intramuscular application forms, the intravenous use 
of PG can be restricted to the minimal effective dose. 
Infusion can be stopped immediately in patients who 
abort within 10 hours, thus minimizing the time in 
which the patients are exposed to PG-dependent com- 
plications. On the other hand, in rare patients who 
complain about intolerable side effects, the intravenous 
use offers the advantage of immediate reduction of PG 
serum concentrations. The advantages mentioned in- 
dicate that the intravenous form of application of this 
substance is desirable. 
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Window for open laparoscopy 
To the Editors: 

Open laparoscopy is the endoscopic method of vi- 
sualizing the peritoneal cavity through a minilaparot- 
omy incision.' Since this technique does not require the 
use of needles or sharp trocars, routine employment of 
open laparoscopy would logically eliminate laparos- 
copy complications associated with the use of these 
sharp instruments.” However, it has been stated that 
incision size and operative time are significantly greater 
for open laparoscopy than for closed laparoscopy and 
that open laparoscopy is appreciably more difficult to 
perform in obese patients. In addition, many gynecol- 
ogists have been hesitant to dissect and enter the ab- 
domen through the umbilicus since anatomical details 
of this area are not generally available. Studying the 
anatomic relations of the umbilicus, I have recently 
recognized that the skin of the anterior abdominal wall 
is attached to the deep fascia without any intervening 
subcutaneous adipose tissue along the lower border of 
the umbilicus. Subsequently, the surgical technique of 
open laparoscopy has been modified so that regardless 
of other anatomic characteristics, including marked 
obesity, one can enter the abdominal cavity through 
this window in a few minutes. 

A brief description of the developmental basis of this 
unique anatomic relation follows. At the time of birth, 
the umbilical ring is reduced in size to a small orifice. 
The ducts and vessels traversing the ring atrophy into 
fibrous cords. Following occlusion of the umbilical 
cord, an area of scar tissue forms rapidly within the 
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umbilical gap. The scar is covered by puckered adher- 
ent skin. The fibrous cords representing the obliterated 
umbilical vessels and urachus draw the scar against the 
circumference of the ring. The obliterated umbilical 
arteries and urachus form unyielding cords that do not 
stretch as the abdomen and pelvis continue to enlarge. 
The umbilicus, therefore, appears retracted beneath 
the level of the abdominal wall skin during adult life. 
(Fig. 1). The superior margin of the umbilical ring is 
the usual site for development of umbilical hernias be- 
cause retraction of the obliterated umbilical vein 
against the superior margin of the ring proceeds with 
less force. The fusion of the umbilical remains to the 
contours of the umbilical ring is initially soft; however, 
by the end of the first year of life it becomes firm. The 
continued action of the decussating aponeurotic fibers 
about the umbilical orifice forms a fibrous umbilical 
plate within the linea alba.?^? 

The lower margin of the umbilicus provides an op- 
timum location for establishing a window into the ab- 
domen: In this area, the abdominal wall consists of skin 
fused with a single layer of aponeurotic fascia and peri- 
toneum. Incision of the skin overlying the lower mar- 
gin of the umbilical plate and dissection of membra- 
nous and loose connective tissue expose a natural 
cleavage plane that exists between the linea alba and 
the umbilical plate. The deep fascia is exposed easily 
even in markedly obese patients. The anatomic rela- 
tions of this space are: Anteriorly, the skin; posteriorly, 
the linea alba overlying the peritoneum; superiorly, a 





Fig. 1. Diagramatic representation of a sagittal section of the anterior abdominal wall in the region of 
the umbilicus. a: Skin; b: linea alba; c: urachus; d ligamentum teres; e: peritoneum. 
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generally collapsible skin-covered tubular structure 
containing the umbilical remains and, deeper, the um- 
bilical plate; inferiorly, subcutaneous adipose tissues 
formed for a short distance in the shape of a "Y" and, 
deeper, the linea alba covering rectus muscle, properi- 
toneal adipose tissue, and peritoneum.* ° The presence 
of this natural cleavage plane has contributed sig- 
nificantly to the ease of performing open laparoscopy. 
A larger yet disappearing incision can be made in 
markedly obese patients; such an incision provides 
more ample space which enhances the ease of exposure 
and manipulation. 

The results of using the modified dissection tech- 
nique in 200 patients have been most gratifying. Inci- 
sion size varied from | to 3 cm and operative time 
required to visualize the pelvis ranged from 2 to 10 
minutes with an average time of 5 minutes. The opera- 
tion left no visible scar, as it was performed within the 
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umbilicus. No complications were noted as a result of 
using the modified technique. 

Harrith M. Hasson, M.D. 
2424 N. Clark Street 
Chicago, Illinois 60614 
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A Clinical and Histopathologic Overview of 
Obstetrics and Gynecology 


The Twentieth Annual Postgraduate Course, “A 
Clinical and Histopathologic Overview of Obstetrics 
and Gynecology,” will be presented by the Department 
of Obstetrics and Gynecology, Saint Barnabas Medical 
Center, on September 8-12, 1980, at The New York 
Hilton Hotel, 1335 Avenue of the Americas, 53rd to 
54th St., New York, New York. 

For information write: James L. Breen, St. Barnabas 
Medical Center, Old Short Hills Road, Livingston, New 
Jersey 07039. 


Twenty-ninth Annual Meeting of the Pacific Coast 

Fertility Society 

The Twenty-ninth Annual Meeting of the Pacific 
Coast Fertility Society will be held at Mountain Shad- 
ows, Scottsdale, Arizona, Wednesday, October 15, 
through Sunday, October 19, 1980. 

For information write: Pacific Coast Fertility Society, 
5820 Wilshire Boulevard, Suite 500, Los Angeles, 
California 90036. 


Obstetrics and gynecology courses 


The Division of Diagnostic Ultrasound of Thomas 
Jefferson University Hospital is offering courses on the 
following dates: September 29-October 3, 1980; No- 
vember 17-21, 1980; January 19-23, 1981; March 
23-27, 1981; and June 8-12, 1981. 

For information contact: Kathy Bonner, Education 
Secretary, or Barry B. Galdberg, M.D., Course Direc- 
tor, Division of Diagnostic Ultrasound, 1015 Walnut 
St., Philadelphia, Pennsylvania 19107. 


Noninvasive Imaging: Theory and Developments 

Including X-ray, Ultrasound, Isotopes, NMR, 

and Microwave 

An intensive 2-day course, “Noninvasive Imaging: 
Theory and Developments Including X-ray, Ultra- 
sound, Isotopes, NMR and Microwave,” will be pre- 
sented in San Francisco, California, on October 9-10, 
1980, sponsored by Continuing Education in Engineer- 


ing and the College of Engineering, University of 


California, Berkeley. 
For details write: Continuing Education in Engineer- 
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ing, University of California Extension, 2223 Fulton 
St., Berkeley, California 94720. 


Reproductive Immunology 


A conference of Reproductive Immunology will be 
held at the Banff Center for the Fine Arts, Banff, Al- 
berta, Canada, May 14-18, 1981. 

For further information write: Dr. Thomas G. 
Wegmann, Division of Continuing Medical Education, 
12-103 Clinical Sciences Bldg., University of Alberta, 
Edmonton, Alberta, Canada T6G 2G3. 


Gastrointestinal Cancer 


"Gastrointestinal Cancer” is the topic of the 
Twenty-fifth Annual Clinical Conference to be held in 
Houston, Texas, at the Shamrock Hilton Hotel, 
November 5-7, 1980. It is sponsored by The University 
of Texas M.D. Anderson Hospital and Tumor In- 
sutute. 

For additional information contact: Stephen C. 
Stuyck, Information Coordinator, M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas 77030. 


Hospital Infection Control Symposium 


The Hospital Infection Control Symposium, spon- 
sored by the Association for Practitioners in Infection 
Control (APIC-New England), will be held November 
12 and 13, 1980, at the Marriott Inn, Providence, 
Rhode Island. 

For further information contact: Rose Craven, R.N., 
Department of Epidemiology, Rhode Island Hospital, 
593 Eddy St., Providence, Rhode Island 02902. 


Diagnostic Ultrasound in Obstetrics 

and Gynecology 

The Johns Hopkins Medical Institutions, Depart- 
ment of Radiology and Radiological Science, Balti- 
more, Maryland, is presenting a 2-day course, entitled 
"Diagnostic Ultrasound in Obstetrics and Gynecology," 


September 4 and 5, 1980. This is the ninth in a series of 


annual conferences devoted to specific obstetric and 
gynecologic aspects of ultrasound. 
For further information contact: Program Coor- 
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dinator, Continuing Education, The Johns Hopkins 
University, 720 Rutland Ave., Turner 22, Baltimore, 
Maryland 21205. 


Second Annual Symposium on Preventive 
Oncology: Nutrition and Cancer 


The University of California, San Francisco, Con- 
tinuing Education in Health Sciences, will present the 
Second Annual Symposium on Preventive Oncology: 
Nutrition and Cancer, September 6 and 7, 1980, San 
Francisco, California. It is sponsored by the University 
of California and the Northern California Cancer 
Program. 

For registration information write: University of 
California, Continuing Education Health Sciences, 
1308 Third Ave. San Francisco, California 94143. 

For program information write: University of 
California, Continuing Education Health Sciences, 24 
Kirkham, San Francisco, California 94143. 


Gynecology and Obstetrics: A Review for the 80’s 

"Gynecology and Obstetrics: A Review for the 80's," 
will be presented March 7-14, 1981, on a Caribbean 
cruise aboard the Cunard Countess. The course is 
sponsored by The Johns Hopkins University School of 
Medicine, Department of Obstetrics and Gynecology. 

For information contact: Course Coordinator, Room 
22 Turner Auditorium, 720 Rutland Ave., Baltimore, 
Maryland 21205. 


NIH Consensus Development Conference on 
Cesarean Childbirth 


The National Institute of Child Health and Human 
Development, of the National Institutes of Health, in 


August 1, 1980 
Am. J. Obstet. Gynecol. 


conjunction with the National Center for Health Care 
Technology, assisted by the Office for Medical Appli- 
cations of Research, will present the NIH Consensus 
Development Conference on Cesarean Childbirth, 
September 22 and 23, 1980, at Masur Auditorium, 
Clinical Center, National Institutes of Health, 
Bethesda, Maryland. Eight hours of Continuing Medi- 
cal Education credit will be given. 

For technical information please contact: Michaela 
Richardson or Pamela Driscoll, Office of Research Re- 
porting, National Institute of Child Health and Human 
Development, Building 31, Room 2A-32, 9000 Rock- 
ville Pike, Bethesda, Maryland 20205. 

For general information please contact: Yvonne 
Lewis, Prospect Associates, 11325 Seven Locks Road, 
Suite 220, Potomac, Maryland 20854. 


Cancer 1980: Achievements, 
Challenges, Prospects 


Memorial Sloan-Kettering Cancer Center will host 
an international conference on cancer research, “Can- 
cer 1980: Achievements, Challenges, Prospects,” in 
New York, New York, September 13-18, 1980. The 
conference, which is jointly sponsored by Memorial 
Sloan-Kettering, the American Cancer Society, and the 
National Cancer Institute, will present progress in 
cancer research and treatment during the ten years of 
the National Cancer Program. The conference will be 
held at the Grand Hyatt Hotel, New York, New York. 

For information write: Mrs. Virginia Herlitz, Regis- _ 
trar, 850 Third Ave., New York, New York 10022. 


CLINICAL 
BIOSTATISTICS: 


here’s why 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 


e clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D , 1977, 468 pages 
plus FM I-XIV, 6-7/8" x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect—{3 14) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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BELLERGAL-S ; 
* 

TABLETS 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg. 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers. 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response: 


Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia. 


Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation. 


Genitourinary — uterine cramps, etc. 


Premenstrual tension. 
Interval treatment of recurrent, throbbing 
headache. 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming. 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely. 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening. 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100. 


LABORATORIES y 
Division of Sandoz, Inc. 
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NONHORMONAL therapy | 
for menopausal 
vasomotor instabil 
IS receiving 
renewed attention. 


BELLERGALS 


Each Bellergal-S Tablet contains: phenobar- 
bital, USP central sedative (Warning: May be 
habit forming), 40.0 mg; Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg; Bellafoline® (levorotatory alkaloids of bella- 

vp pe as malates) parasympathetic inhibitor, 
.2 mg. 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 


Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 





So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. . 
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1. She wants convenience. 
2. She wants nonhormonal contraception. 
3. She smokes. 

4. She is over 35. 


$/ 8 


(intrauterine copper contraceptives) 


Answer their 
contraceptive priorities... 


1. For the contemporary woman who wants free- 
dom from rigid schedules, the copper IUD is a logi- 
cal choice because of its inherent convenience. 


2. For the new mother who wants to space her 
family...the copper ICID has no effect on lactation. 
Its efficacy rate is almost as high as that of the Pill. 
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Iceptive priorities... 





Therefore, the postpartum period may be an espe- 
cially opportune time to insert a Cu-7 or Tatum-T, 
providing involution has occurred. 


3. For the woman —of any age —who smokes, the 
copper ICID produces no problems in association 
with smoking. 


4. For the woman who has passed the Pill years, 
but who still wants highly effective and reversible * 
contraception, the copper IUDs are a logical 
choice 


Intrauterine contraception is not appropriate for all women. See 
complete prescribing information prior to use. 


Please see next page for a brief summary of product information. 


Cu 7 Tatum-T 


(intrauterine copper contraceptives) 


scription: The Cu-7 has coiled around the vertical limb 89 mg. of copper wire providing 
approximately 200 mm? of exposed copper surface area. The Tatum-T has coiled around the 
a limb 120 mg. of copper wire providing approximately 210 mm? of exposed copper 
surface area. 


Contraindications: Not to be inserted when any of the following conditions exist: pregnancy 
or suspicion of pregnancy; abnormalities of the uterus resulting in distortion of the uterine 
cavity; acute pelvic inflammatory disease or history of repeated pelvic inflammatory disease; 
postpartum endometritis or infected abortion in the past three months: known or suspected 
uterine or cervical disease such as hyperplasia or carcinoma including unresolved, abnormal 
"Pap" smear: vaginal bleeding of unknown etiology; untreated acute cervicitis until infection 
is controlled; diagnosed Wilson's disease; known or suspected allergy to copper: previous 
ectopic pregnancy; significant anemia: and valvular heart disease, leukemia, or use of 
chronic corticosteroid therapy. 


Warnings 
1. Peananey (a) Long-term effects. The long-term effects on the offspring of the presence of 
copper in the uterus when pregnancy occurs are unknown. 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion 
associated in some instances with septicemia, septic shock and death in patients becoming 
pregnant with an IUD in place. Most of these reports have been associated with the mid- 
trimester of pregnancy. In some cases. the initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 or Tatum-T insitu, the IUD should be 
removed if the thread is visible or. if removal proves to be or would be difficult, interruption of 
the pregnancy should be considered and offered to the patient as an option, bearing in mind 
that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the 
Cu-7 or Tatum-T remains in situ, she must be warned of increased risk of spontaneous 
abortion and increased risk of sepsis, including death. The patient must be closely observed 
and advised to report immediately all abnormal symptoms, such as flu-like syndrome fever. 
abdominal cramping and pain. bleeding. or vaginal discharge. because generalized 
symptoms of septicemia may be insidious. 


2. Ectopic pregnancy: (a) Pregnancy which occurs with an IUD in situ is more likely to be 
ectopic than pregnancy occurring without an IUD. Therefore. patients who become pregnant 
while using a Cu-7 or Tatum-T should be carefully evaluated for the possibility of ectopic 
pregnancy. 

(b) Special attention should be directed to patients with delayed menses, slight 
metrorrhagia and/or unilateral pelvic pain, and to those patients who wish to interrupt a 
pregnancy occurring in the presence of a Cu-7 or Tatum-T, to determine whether ectopic 
pregnancy has occurred. 


3. Pelvicinfection: An increased risk of pelvicinflammatory disease associated with the use of 
IUDs has been reported. While unconfirmed, this risk appears to be greatest for young 
women who are nulliparous and/or who have multiple sexual partners. Salpingitis can result 
in tubal damage and occlusion, thereby threatening future fertility. Therefore, it is 
recommended that patients be taught to look for symptoms of pelvic inflammatory disease. 
The decision to use an IUD ina particular case must be made by the physician and patient with 
consideration of a possible deleterious effect on future fertility. 

Pelvic infection may occur with a Cu-7 or Tatum-T in situ and at times result in the 
development of tubo-ovarian abscesses or general peritonitis. The symptoms of pelvic 
infection include: new development of menstrual disorders (prolonged or heavy bleeding), 
abnormal vaginal discharge, abdominal or pelvic pain, dyspareunia, fever. The symptoms 
are especially significant if they occur following the first few cycles after insertion. 
Appropriate aerobic and anaerobic bacteriologic studies should be done and antibiotic 
therapy initiated promptly. If the infection does not show marked clinical improvement within 
24t0 48 hours, the Cu-7 or Tatum-T should be removed and continuing treatment reassessed 
on the basis of results of culture and sensitivity tests. 


4. Embedment: Partial penetration or lodging of the Cu-7 or Tatum-T in the endometrium or 
myometrium can result in difficult removal. This may occur more frequently in smaller uteri. 
See removal instructions. 


5. Perforation: Partial or total perforation of the uterine wall or cervix may occur, usually 
during insertions into patients sooner than two months after abortion or delivery, or in uterine 
cavities too small. The possibility of perforation must be kept in mind during insertion and at 
the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy 
should be performed as soon as medically feasible and the Cu-7 or Tatum-T removed. 
Abdominal adhesions, intestinal penetration, intestinal obstruction, and local inflammatory 
reaction with abscess formation and erosion of adjacent viscera may result if the Cu-7 or 
Tatum-T is left in the peritoneal cavity. 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient 
with a metal-containing IUD may cause heat injury to surrounding tissue. Therefore, medical 
diathermy to the abdominal and sacral areas should not be used on patients using a Cu-7 or 
Tatum-T. 


T. m of copper: Additional amounts of copper available to the body from the Cu-7 or 
Tatum-T may precipitate symptoms in women with undiagnosed Wilson's disease. The 
incidence of Wilson's disease is 1 in 200,000. 


Precautions 

1. Patient counseling. Prior to insertion the physician, nurse, or other trained health 
professional must provide the patient with the Patient Brochure. The patient should be given 
the opportunity to read the brochure and discuss fully any questions she may have 
concerning the Cu-7 or Tatum-T as well as other methods of contraception. 


2. Pati luation and clinical considerations. (a) A complete medical history should be 
obtained to determine conditions that might influence the selection of an IUD. A physical 
examination should include a pelvic examination, "Pap" smear, gonorrhea culture and, if 
indicated, appropriate tests for other forms of venereal disease. The physician should 
determine that the patient is not pregnant. 

(b) The uterus should be carefuily sounded prior to insertion to determine the degree of 
patency of the endocervical canal and internal os, and the direction and depth of the uterine 


cavity. Exercise care to avoid perforation with the sound. DO NOT USE THE INSERTION 
INSTRUMENT AS A SOUND. In occasional cases, severe cervical stenosis may be 
encountered. Do not use excessive force to overcome this resistance. 

(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion into a uterine cavity 
measuring less than 6.5 cm. by sounding may increase the incidence of pain, bleeding, 
partial or complete expulsion. perforation. and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of existing undetermined 
pregnancy, the optimal time for insertion is the latter part of the menstrual flow or one or two 
days thereafter. The Cu-7 or Tatum-T should not be inserted post partum or post abortion until 
involution of the uterus is complete. The incidence of perforation and expulsion is greater if 
involution is not complete. 

Itis, however, necessary to place the Cu-7 or Tatum-Tas high as possible within the uterine 
cavity to help avoid partial or complete expulsion that could result in pregnancy. 

Physicians are cautioned that it is imperative for them to become thoroughly familiar with 
the instructions for use before attempting placement of the Cu-7 or Tatum-T. 

(e) IUDs should be used with caution in those patients who have anemia or a history of 
menorrhagia or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia 
following IUD insertion may be at risk for the development of hypochromic microcytic 
anemia. Also, IUDs should be used with caution in patients receiving anticoagulants or 
having a coagulopathy. 

(f) Syncope. bradycardia or other neurovascular episodes may occur during insertion or 
removal of IUDs, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute 
bacterial endocarditis than patients who do not have such disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. 

(h) Use of an IUD in patients with acute cervicitis should be postponed until proper 
treatment has cleared up the infection. 

(i) Since the Cu-7 or Tatum-T may be partially or completely expelled, patients should be 
reexamined and evaluated shortly after the first postinsertion menses, but definitely within 
three months after insertion. Thereafter annual examination with appropriate medical and 
laboratory evaluation should be carried out. The Cu-7 or Tatum-T should be replaced every 
three years. 

(j) The patient should be told that some bleeding or cramping may occur during the first few 
weeks after insertion, but if these symptoms continue or are severe she should report them to 
her physician. She should be instructed on how to check after each menstrual period to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
contraceptive protection if the Cu-7 or Tatum-T has been expelled. She should also be 
cautioned not to dislodge the Cu-7 or Tatum-T by pulling on the thread. If a partial expulsion 
occurs, removal is indicated and a new Cu-7 or Tatum-T may be inserted. The patient should 
be told to return within three years for removal of the Cu-7 or Tatum-T and for replacement if 
desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a 
copper-containing IUD. If symptoms of such an allergic response occur, the patient should be 
instructed to tell the consulting physician that a copper-containing device is being used. 

(I) The Cu-7 or Tatum-T should be removed for the following medical reasons: menorrhagia 
and/or metrorrhagia producing significant anemia; uncontrolled pelvic infection; intractable 
pain often aggravated by intercourse, dyspareunia; pregnancy, if the thread is visible; 
endometrial or cervical malignancy; uterine or cervical perforation; or any indication of partial 
expulsion. 

(m) If the retrieval thread cannot be seen it may have retracted into the uterus or have been 
broken off, or the Cu-7 or Tatum-T may have been expelled. Localization usually can be made 
by feeling with a probe; if not. x-ray or sonography can be used. When the physician elects to 
recover a Cu-7 or Tatum-T with the thread not visible. the removal instructions should be 
considered. 

(n) If any patient with a Cu-7 or Tatum-T suddenly develops overt clinical hepatitis or 
abnormal liver function tests, appropriate diagnostic procedures should be initiated. 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the 
abdomen has been followed by abdominal adhesions. intestinal penetration, intestinal 
obstruction, local inflammatory reaction with abscess formation and erosion of adjacent 
viscera. Pregnancy has occurred with the Cu-7 or Tatum-T in situ and when either has been 
partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices 
insitu, appears to be increased over that in unprotected women. Insertion cramping, usually 
of no morethan a few seconds' duration, may occur; however, some women may experience 
residual cramping for several hours or even days. Intermenstrual spotting or bleeding or 
prolonged or increased menstrual flow may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. 
This may result in future infertility. Complete or partial expulsion of the Cu-7 or Tatum-T may 
sometimes occur. particularly in those patients with uteri measuring less than 6.5 cm. by 
sounding. Urticarial allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 or Tatum-T has not been 
established: amenorrhea or delayed menses, backaches, cervical erosion, cystic masses in 
the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy, difficult 
removal, uterine embedment, anemia, pain, neurovascular episodes including bradycardia 
and syncope secondary to insertion, dysmenorrhea, and fragmentation of the IUD. 


Clinical Efficacy: In clinical trials, use effectiveness was determined as follows for parous 
and nulliparous women, as tabulated by the life table method. (Rates are expressed as 
cumulative events per 100 women through 12, 24, and 36 months of use.) 


Cu-7 experience encompasses 387,131 woman-months of use, including 12 months for- - 


11,517 women, 24 months for 7,895, and 36 months for 3,661. 


Tatum-T experience encompasses 236,060 woman-months of use in the United States At 


I" oe including 12 months for 8,232 women, 24 months for 4,247, and 36 months. 
or 1,408. . 
Cumulative pregnancy rates were: 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous Parous Nulliparous 
Cu-7 1.9 ; 3.4 . 3.4 
Tatum-T 3.0 2.1 49 
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in the hospitalized patien . 


single-drug eeverage ef ma ny 


Cefoxitin Sodium M3 


VIALS, containing 1 gram and 2 grams cefoxitin equivale 


Fd. 


an aerobic/anaerobic efficacy in many 
spectrum that includes gynecological 
Bacteroides fragilis and infections" 
Neisseria gonorrhoeae "eyes neon suchas. 


ZA enit PEIUS LI Em pelvic abscess postsurgical vaginal cuff infections 
ctive against most aerobic pathogens —gram-negative pelvic cellulitis ^ tabo-ovarian abscess 


as well as gram-positive a | 
* Active against most anaerobic pathogens CLIE BIEN CRUSSURYSUMBEHOI 
BASAG PANTI multiple pathogens 





including B. fragilis . 
* Active against most DB -lactamase-producing strains that *due to susceptible strains of indicated bacteria 
destroy the activity of many cephalosporins and penicillins tin vitro activity does not necessarily imply in vivo effectiveness. 


Not active against most strains of Pseudomonas aeruginosa 

and enterococci (e.g., Streptococcus faecalis) and many 

strains of Enterobacter cloacae. Methicillin-resistant 
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OK WORSE. 


If it's NORLESTRIN® 1/50 (1 mg norethindrone 
acetate and 50 mcg ethinyl estradiol tablets, USP), 
it's exactly what she expects...and it's exactly what 
you've come to expect in terms of efficacy and 
patient acceptance. Ever since NORLESTRIN 1/50 was 
first introduced over a decade ago, it has performed 
as promised, consistently providing what patients 
and their physicians want from an OC: virtually com- 
plete control of conception plus relative freedom 
from annoying side effects like breakthrough 
bleeding. 

With its combination of ethinyl estradiol and 
norethindrone acetate, NORLESTRIN 1/50 gives 
patients the comfort and confidence they look for in 
an OC. Cycle after cycle, NORLESTRIN 1/50 gives your 
patient no more estrogen than she needs. 


INORLEST 


(1 mg norethindrone acetate and. ^ 
50 mcg ethinyl estradiol tablets, USP) 


YOU COULDNT DO BETTER. 
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Brief Summary of Prescribing Information. 

, NORLESTRIN® 1/ 
(norethindrone acetate and ethinyl estradiol tablets, USP) See section under Special Notes 
on Administration and HOW SUPPLIED. 


Each yellow tabfet contains: norethindrone acetate (17 alpha-ethinyl-19-nortestosterone 
acetate), 1 mg; ethinyl estradiol (17 alpha-ethinyl-1,3,5(10)-estratriene-3, 17 beta-diol), 50 


mcg. 
DESCRIPTION 
Norlestrin 1/50 Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 
Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives as a method of contraception. 

In clinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 women years. 
Dose-related risk of throm ism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism, It is prudent and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
should be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See WARNING No. 5.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects 
from oral contraceptive use. This risk increases with and with heavy smok- 
ing (15 or more cigarettes per day) and is quite marked in women over 35 years 
erage. Women who use oral contraceptives should be strongly advised not to 






The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 
adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following information relating to these 
risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 

ascular disorders: In a collaborative study in women with and without predispos- 
ing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
users than nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless 
of whether the patient was an oral contraceptive user or not. Oral contraceptives, however, 
were found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major 
predisposing condition to myocardial infarction) are about twice as likely to have a fatal 
myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are 
smokers have about a fivefold increased risk of fatal infarction compared to users who do 
not smoke, but about a tenfoid to twelvefold increased risk compared to nonusers who do 
not smoke. The amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators conluded that the risk of thrombo- 
embolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circu- 
latory system is concentrated in older women, in those with a long duration of use, and in 
cigarette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of 
preeciamptic toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in users. If feasible, oral contraceptives should be discontinued at least four 
weeks before surgery of a type associated with an increased risk of thromboembolism or 
prolonged immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
there is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis 
or diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported. However, there 
is no evidence suggesting increased risk of endometrial cancer in users of conventional 
combination or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
tives; sites ee an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral 
contraceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of 
breast cancer, or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
should be monitored with particular care. 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal 

».pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or Immediately Preceding Pregnancy; Birth Defects in Offspring, and Malig- 
nancy in Female Offspring: During early pregnancy, female sex hormones may seriously 

damage the offspring. 

An increased risk of congenital anomalies, including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. 
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Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the 
schedule, the possibility of pregnancy should be considered at the time of the first missed 
period, and oral contraceptives should be withheld until pregnancy has been ruled out. If e 
pregnancy is confirmed, the patient should be apprised of the potential risks to the fetus and 
the advisability of continuation of the pregnancy should be discussed. 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbiad- 
der disease in users cf oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerarice has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in Rr and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients ' 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
is also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop alevation of blood 
pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunc- 
tional causes should be borne in mind. In undiagnosed abnormal bleeding from tne vagina, 
adequate diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with aipast history of oligomenorrhea or secondary amenorrhea, or young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauteritie pregnancy may occur in contra- 
ceptive failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinatiors should include spe- 
cial reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another examination. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued. 

6. Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

B. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant speci- 
mens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affectec. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 
VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. (c) Increased thyroid-binding globulin (TBG) Xx tc increased circulating 
total thyroid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to 
metyrapone test. 

Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of rifampin and an association has been 
suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
ADVERSE REACTIONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives: thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign hepatomas 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: mesenteric throm- 
bosis, neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomiting, usually the most com- 
mon adverse reactions, occur in approximately 1096 or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: 
gastrointestinal symptoms; breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma; breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
given immediately post partum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vagi- 
nal candidiasis; change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts; changes in libido; chorea; 
changes in appetite; cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; 
loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis; 
porphyria. 

Special Notes on Administration 

Norlestrin [Fe] 1/50 (norethindrone acetate and ethinyl estradiol tablets, USP) and Norlestrin 
1/50—Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after the brown ferrous fumarate or white inert tablets have been started. 

Norlestrin[21]1/50— Menstruation usually begins two or three days, but may begin as late 
as the fourth or fifth day, after discontinuing medication. 

After several months on treatment, bleeding may be reduced to a point of virtual absence; 
reduced flow may be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Norlestrin [Fe] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
brown tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
ethinyl estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in 
packages of five minicompacts and packages of five refills 

Norlestrin [28] 1/50 is available in minicompacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 red of 
ethinyl estradiol. Available in packages of five minicompacts and in packages of five refills 

Norlestrin [21] 1/50 is available in minicompacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Avail- 
able in packages of five minicompacts and packages of five refills. YB 
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In acute UTI 


When your first choice 
is Macrodantin 

youll rarely need 

a second one 


Macrodantin is potent against both major uropathogens in office 
practice—E. coli, the most common, and enterococcus —unlike other 
widely prescribed antimicrobials used individually or in combination. 


Superior in vitro* against the two most common uropathogens' 





E. coli Enterococcus 


MACRODANTIN MACRODANTIN 


[MP/SMX S% TMP/SMX 51% 





Sulfonamide 





ET Sulfonamide 6% 





*In vitro data do not necessarily predict clinical efficacy. 
I. PMR Bacteriologic Report, Summer Series 1979; 
a national bacteriologic monitoring service for 200 acute-care hospitals of 100 beds or more. 


Macrodantin remains consistently effective year after year— 
resistance is negligible 

a Does not foster resistant bowel flora which may recycle infection. 

= Does not change normal vaginal flora. . . little risk of Candida overgrowth. 
8 Concentrates its action in the urinary tract. 

Lets you reserve systemic agents for systemic infection. 


...too valuable to keep in reserve 


E ® 
acroaanun ::::: 
25.50, 100mg 


(nitrofurantoin macrocrystals) 





Norwich-Eaton Norwich. New York 13815 


PHARMACEUTICALS Division of MortonNorwich Products, Inc. See next page for a brief summary of prescribing information including susceptible organisms. 


...t00 valuable to keep in reserve 


Macrodantin 


(nitrofurantoin macrocrystals) 
Capsules: 25,50, 100mg 





INDICATIONS: Macrodantin is indicated for the treatment of urinary tract infections when due to 
susceptible strains of Eschenchia col, enterococci, Staphylococcus aureus (it is not indicated for 
the treatment of associated renal cortical or perinephric abscesses), and certain susceptible 
strains of Klebsiella species, Enterobacter species, and Proteus species. 


NOTE: Specimens for culture and susceptibility testing should be obtained prior to end during 
drug administration. 


CONTRAINDICATIONS: Anuria, oliguria, or significant impairment of renal function creatinine 
clearance under 40 ml per minute) are contraindications to therapy with this drug. Trsatment of 
this type of patient carries an increased risk of toxicity because of impaired excretion of the 
drug. For the same reason, this drug is much less effective under these circumstances. 

The drug is contraindicated in pregnant patients at term as well as in infantssunder one 
month of age because of the possibility of hemolytic anemia due to immature enzyr»e systems 
(glutathione instability). 

The drug is also contraindicated in those patients with known hypersensitivity to Macro- 
dantin, Furadantin® (nitrofurantoin), and other nitrofurantoin preparations. 


WARNINGS: Acute, subacute and chronic pulmonary reactions have been observed in patients 
treated with nitrofurantoin products. If these reactions occur, the drug should be withdrawn and 
appropriate measures should be taken. 

An insidious onset of pulmonary reactions (diffuse interstitial pneumonitis cr pulmonary 
fibrosis, or both) in patients on long-term therapy warrants close monitoring of these patients. 

There have been isolated reports giving pulmonary reactions as a contribu:ng cause of 
death. (See Hypersensitivity reactions.) 

Cases of hemolytic anemia of the primaquine sensitivity type have been induced by Macro- 
dantin. The hemolysis appears to be linked to a glucose-6-phosphate dehydrogenase deficiency 
in the red blood cells of the affected patients. This deficiency is found in 10 percent of Negroes 
and a small percentage of ethnic groups of Mediterranean and Near-Eastern origin. Any sign of 
hemolysis is an indication to discontinue the drug. Hemolysis ceases when the drug is with- 
drawn. 

Pseudomonas is the organism most commonly implicated in superinfecticns in patients 
treated with Macrodantin. 

Hepatitis, including chronic active hepatitis, has been observed rarely. Fataiities have been 
reported. The mechanism appears to be of an idiosyncratic hypersensitive type- 


PRECAUTIONS: Peripheral neuropathy may occur with Macrodantin therapy; this may become 
severe or irreversible. Fatalities have been reported. Predisposing conditions such as renal 
impairment (creatinine clearance under 40 ml per minute), anemia, diabetes, etectrolyte imbal- 
ance, vitamin B deficiency, and debilitating disease may enhance such occurreace. 


Usage in Pregnancy: The safety of Macrodantin during pregnancy and lactation has not been 
established. Use of this drug in women of childbearing potential requires that the anticipated 
benefit be weighed against the possible risks. 


ADVERSE REACTIONS: Gastrointestinal reactions: Anorexia, nausea and emesis are the most fre- 
quent reactions; abdominal pain and diarrhea occur less frequently. These dose-related toxicity 
reactions can be minimized by reduction of dosage, especially in the female-patient. Hepatitis 
occurs rarely. 


Hypersensitivity reactions: Pulmonary sensitivity reactions may occur, which can be acute, 
subacute, or chronic. 

Acute reactions are commonly manifested by fever, chills, cough, chest pain, dyspnea, pul- 
monary infiltration with consolidation or pleural effusion on x-ray, and eosinophilia. The acute 
reactions usually occur within the first week of treatment and are reversibte with cessation of 
therapy. Resolution may be dramatic. 

In subacute reactions, fever and eosinophilia are observed less often. Recovery is somewhat 
slower, perhaps as long as several months. If the symptoms are not recognized as being drug 
related and nitrofurantoin is not withdrawn, symptoms may become more severe. 

Chronic pulmonary reactions are more likely to occur in patients who have been on continu- 
ous nitrofurantoin therapy for six months or longer. The insidious onset of*malaise, dyspnea on 
exertion, cough, and altered pulmonary function are common manifestations. Roentgenographic 
and histologic findings of diffuse interstitial pneumonitis or fibrosis, or beth, are also common 
manifestations. Fever is rarely prominent. 

The severity of these chronic pulmonary reactions and the degree of tneir resolution appear 
to be related to the duration of therapy after the first clinical signs appear. Pulmonary function 
may be permanently impaired even after cessation of nitrofurantoin therapy. This risk is greater 
when pulmonary reactions are not recognized early. 


Dermatologic reactions: Maculopapular, erythematous, or eczematous eruption, pruritus, urti- 
caria, and angioedema. 
Other hypersensitivity reactions: Anaphylaxis, asthmatic attack in patients with history of 
asthma, cholestatic jaundice, hepatitis, including chronic active hepatitis, drug fever, and 
arthralgia. 
Hematologic reactions: Hemolytic anemia, granulocytopenia, leukopenia, eosinophilia, and 
megaloblastic anemia. Return of the blood picture to normal has followed cessation of therapy. 
Neurological reactions: Peripheral neuropathy, headache, dizziness, nystagmus, and drowsiness. 
Miscellaneous reactio alopecia. As with other antimicrobia! agents, superinfections 
by resistant organisms ma With Macrodantin, however, these are limited to the geni- 
tourinary tract because suppression of normal bacterial flora elsewhere in the body does not 
occur. Bl 
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CLINICAL 
BIOSTATISTICS: 


here's why. 
you'll benefit 
from this book 


e authoritative articles from 
Clinical Pharmacology and 
Therapeutics 

e Clear and easy-to-read explana- 
tions of essential statistical 
concepts 


e provocative insights into the 
common sense and science 
behind statistical data 


CLINICAL BIOSTATISTICS 


This unique book critically examines the entire 
field of clinical biostatistics. It presents a series of 
original articles that first appeared over a five year 
period in Clinical Pharmacology and Therapeutics. 
Widespread reader acclaim and the timeliness of the 
subject prompted publication of the essays into con- 
venient book form. 

The essays are logically arranged into 29 
chapters and organized into five major sections, 
each preceded by brief commentary written 
especially for the book. You'll find informative 
discussions on the diverse statistical techniques 
used in medical practice and research; research 
and design problems; presentation of data; and 
methods of data analysis. Dr. Feinstein has 
reorganized his original articles to provide you 
with a completely current guide to the biosta- 
tistics used in both clinical and investigative 
situations. He also offers valuable insights into 
topics either totally neglected or inadequately 
covered in conventional texts. Throughout, dis- 
cussions are written in lively prose style, which 
makes the subject both interesting to read and 
easy-to-understand. Why not benefit from Dr. 
Feinstein's expert guidance firsthand—order 
your copy of CLINICAL BIOSTATISTICS today! 


By Alvan R. Feinstein, M.D., 1977, 468 pages 
plus FM I-XIV, 6-7/8” x 10”, 10 illustrations. Price, 
$21.50 


ORDER BY PHONE! 
Call toll free (800) 325-4177 ext. 10. In Missouri call 
collect —(314) 872-8370 ext. 10 during normal busi- 
ness hours. A80794 
Price effective in U.S.A. only. 
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In serious intra-abdominal and - 
` pelvic infections... 





The clinical importance 
and virulence of | 
Bacteroides fragilis 








Clinical importance 
of B. fragilis 


Bacteroides fragilis is a major anaerobic 
pathogen in abdominal and pelvic infec- 
tions. Both aerobes and anaerobes are 
involved in the majority of serious intra- 
abdominal and female pelvic infections. 
Therefore, early antimicrobial therapy 
against both pathogens should be considered. 
Two studies have confirmed the value of 
including Cleocin Phosphate" (clindamycin 
phosphate injection, NF) as part of the therapy 
for serious intra-abdominal and pelvic infection. 


Penetrating abdominal wounds 

In a prospective, randomized study at Cook County 
Hospital, Chicago, 100 patients who had penetrating 
abdominal wounds, with spillage of bowel contents, t 
were given kanamycin (0.5 gram q12h) and either 200 women who developed endomyometritis follow- 
clindamycin (600 mg q6h) or cephalothin (3 grams Ing cesarean section, the clinical response was more 
q6h). The clindamycin/kanamycin-treated group favorable in those receiving clindamycin (600 mg 
showed significantly fewer episodes of septicemia or q6h) and gentamicin (60-80 mg q8h) than in those 
intra-abdominal sepsis. The higher complication rate receiving penicillin (5 million units q6h) and gen- af 
in the cephalothin/kanamycin group was the result of | tamicin (60-80 mg qh) (see Table 2).’ 


infections due to anaerobic bacteria alone or a mix- ar Te LS er TA RTE E 
Table 2 Penicillin / Clindamycin / 


ture of aerobes and anaerobes (see Table 1). Gentamicin Grun 
Table 1 Cephalothin / Clindamycin / Number of patients 100 100 
Kanamycin Kanamycin No response—third 
CULTUM TUR METER a ee DP Prts Xp PERDE CBE antibiotic required 29 5 
Number of patients 52 48 Serious complications * 4 0 
Mean duration of hospital stay (days) 8.7 7.4 
Septic complications Mean febrile degree hours 110 81 
Vaca pides PIE f ^ Mean febrile degree hours in 
DT sie ee i sh dati eight patients who developed 256.4 73.4 
Total complications 14 5 Bacteroides bacteremia (n ^ 6) (n= 2) 
*] patient with pelvie abscess, 1 with wound Adapted from Ledger et al.* 


evisceration, and 2 with septic thrombophlebitis. 
- Postcesarean endomyometritis 


In a prospective, randomized study at the Univer- 
sity of Southern California Medical Center among 


The foregoing studies suggest that early treat- 
ment with Cleocin der ise in combination with e 
an aminoglycoside is effective therapy in these seyi- 
ous infections and can prevent progression to more 
complieated and disseminated infection. 
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Virulence of B. fragilis 


As clinical studies have shown, antibiotics active 
against B. fragilis must be instituted early in the 
course of therapy for serious pelvic and abdominal 
infection to prevent complications due to this 
organism. 

Research is currently being conducted to 
better define the virulence of B. fragilis. 


Specific antigenic marker 

Investigators at the Harvard Medical School have 
identified a capsular polysaccharide on the outer 
membrane of B. fragilis. In an experimental model, 
an antibody response to this antigen was associated 
with B. fragilis infection. The clinical significance 
of this antibody-antigen relationship is unknown. 


Electron micrograph of 
B. fragilis stained by 
standard techniques 

( x 120,000). 

A capsular poly- 
saccharide has 

- been identified on 

» the outer membrane 

| (arrow). 





A subsequent clinical study has shown that in the 
acute phase of pelvic inflammatory disease, women 
from whom P. fragilis was cultured after culdocen- 
tesis had a more significant change in antibody 
titer to the polysaccharide antigen than did women 
from whom B. fragilis was not isolated. 

These data suggest that B. fragilis may play 
a significant role in acute pelvic inflammatory 
disease and may be involved early in the infectious 
process. 


Antibiotic susceptibility 
Cleocin Phosphate has maintained an excellent 
record of in vitro activity against B. fragilis. 


If significant diarrhea or colitis occurs during 
therapy, this antibiotic should be discontinued 
(see WARNING box). A summary of pre- 


scribing information for Cleocin Phosphate 
—used in the treatment of serious infections 
due to anaerobic pathogens—can be found on 
the following page. 





For serious 


anaerobic infections... 


Cleocin Phosphate’ . 


(clindamycin phosphate injection, NF) 
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Cleocin Phosphate™ 


(clindamycin phosphate injection, NF) 
STERILE SOLUTION— FOR INTRAMUSCULAR AND INTRAVENOUS USE 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. Cholestyramine and colestipol 
resins have been shown to bind the toxin in 
vitro. See WARNINGS section. The colitis is 
usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and 
may be associated with the passage of blood 
and mucus. Endoscopic examination may 
reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 


Each ml contains: 
clindamycin phosphate 


KING IO 4). iua desc earns 150 mg 

clindamycin 
irri Qo I E ee oe 5 mg 
OiSodium edetate ............... cues. 0.5 mg 
NEIOnterinja coh cvs ove. Lee radi tes cats: qs 


When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alterna- 
tives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis, and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
Cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis, and postsurgical vaginal cuff 
infection. 
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Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment 
of chronic bone-and joint infections due to sus- 
ceptible organisms. Indicated surgical proce- 
dures should be performed in conjunction with 
antibiotic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 

Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Cholestyra- 
mine and colestipol resins have been shown to 
bind the toxin in vitro. Mild cases of colitis may 
respond to drug:discontinuance alone. Moderate 
to severe cases should be managed promptly 
with fluid, electrolyte, and protein supplementa- 
tion as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve the 
colitis. Other causes of colitis should also be 
considered. 

A careful inquiry should be made concerning 
previous sensitivities to drugs and other aller- 
gens. Antagonism has been demonstrated 
between clindamycin and erythromycin in vitro. 
Because of possible clinical significance, these 
two drugs should not be administered concur- 
rently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in the range of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less weli. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel trequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 


For serious 


anaerobic infections... 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Ei 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum / 
clindamycin levels monitored during high-dose, 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed, Use may result in overgrowth of 
nonsusceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro? 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be availa- 
ble for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver function 
tests have been observed during clindamycin 
therapy. Hematopoietic: Neutropenia, eosino- 
philia, agranulocytosis, and thrombocytopenia 
have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been 
made. Local Reactions: Pain, induration, and 
sterile abscess have been reported after intra- 
muscular injection, and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramuscular 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as sterile solution with 
each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules of 
2 and 4 ml. 


Caution: Federal law prohibits dispensing without 
prescription. MED B-7-S 
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Fetal survival — What price 


Presidential address 


WILLIAM H. KIRKLEY, M.D. 
Fort Lauderdale, Florida 


NEONATAL INTENSIVE CARE UNITS have sprung up 
all over the country in the last 15 to 20 years. As these 
centers develop in the United States, there are many 
physicians who are beginning to question the present- 
day trend of admitting all live-born infants to an In- 
tensive Care Nursery. What we, as obstetricians and 
pediatricians, are striving for is a quality product. 
When one goes into an Intensive Care Nursery, he will 
almost always find a group of dedicated people who 
have as their goal survival of the neonate. If they re- 
ceive a.300 gm infant, they are all very enthusiastic. 
This 1s their burning question: “Will this be the smallest 
baby who ever survived in our unit?" Their every effort 
is toward that accomplishment. Whether or not the in- 
fant has a congenital anomaly is secondary. No thought 
is given to the fact that it will probably die and the 
parents will have spent thousands of dollars for naught 
or, worse still, will have spent thousands of dollars and 


countless hours in anxiety only to have a less than nor- . 


mal child survive. Somewhere this latter possibility 
must be taken into consideration. 

We are all finally reaching the point of realizing that 
this country does not have unlimited funds for medical 
purposes-and certainly our patients do not. 
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Thus priorities must be set, and some thought must 
be given to economics, even though economics is a very 
emotional factor when priorities are being set on 
human life. I am very thankful that during the 1960s I 
never had to sit on a boárd that determined who would 
have renal dialysis and survive, realizing that the ones 
not selected would die. 

At this time I would like to summarize two articles 
very briefly. l 2 

The first article? is a report of 75 infants weighing 
1,000 gm or less, born between 1973 and 1975. Of 
these infants, 40% of the survivors appeared normal at 
] to 3 years of age, and 3076 had significant physical 
and/or mental defects. The average cost of the infant 
who died was $14,236 each. The average cost for the 
infant who survived was $40,287 each. (The cost ac- 
tually ranged from $10,700.00 to $106,050.) The cost 
for a "normal" survivor was found to be $88,058. An 
additum stated that in 1977 these costs had risen 30%. 
It is reasonable to assume that they have risen 6096 
today. Thus the projected cost now would be $64,459 
for any survivor and $140,800 for the."normal" child. 
These were hospital costs only; they did not include the 
charges made by the doctors involved. 

The second article* deals with the status of infants of 
1,000 gm or less and their Survival record. The mortal- 
ity rate was 70%. Of the 43 survivors, 3596 had lung 


l problems requiring later hospitalization. If the infant 


had a diagnosis of chronic lung disease, 86% had sig- 
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. them painfully aware of their deficiencies.” 
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-nificant lung problems the first year and 57% did the 


second year. Six of 43 underwent major surgery. There 
were seven cases of retrolental fibroplasia, with two 
being totally blind. Major neurological defects were 
present in four children and minor neurological de- 
fects ‘were present in 16 others. Thirteen infants or 
30% had significant handicaps at age 18 months. Four 
had severe neurological defects. (In this study, only 
infants considered capable of survival were included.) 

In two other studies, Rush and associates, of Jolin 
Radford Hospital, Oxford, England, reported a 27% 
survival rate of infants weighing 1,000 gm or less, and 
Stewart and a reported a 32% survival rate us a 
similar group.® 

Prior to 1950, most neural tube defects (especially if 
open and leaking) were managed by “benign neglect” 
and death occurred rather quickly. In the 1950s a very 
aggressive early surgical approach was begun, with the 
result that most of these infants survived.>-7 

Lorber, of the Department of Child Health of the 
University of Sheffield (England), has written several 
articles on the results of this aggressive treatment. The 
following are some of his quotés: "No person with se- 


 vére handicaps is likely to be able to earn his living in 


competitive employment unless his I.Q. is at least. 100." 
(They had very few with IQs above 100.) "With in- 


creased technical experience we could save more and 


more badly handicapped children without increasing 
the percentage of those less severely affected. Treating 
all babies without selection has resulted in much suffer- 
ing for a great number of people in spite of the massive 
effort of large, dedicated teams. The cost of medical 


care and of special education of each severely handi- 


capped child exceeded 50,000 pounds by the time they 
had reached sixteen years of age." He went on to point 


_ out the disastrous consequences to the family of-such 


offspring. DeLong,! a British neurosurgeon, stated, 
"Large numbers of spiria bifida children kept alive, by 
early closure of the defect and more efficient treatment 
of the hydrocephalus are now adolescents, most of 
Some of us 
consider their presence not as a tribute to a medical 
achievement but as an accusation against. misuse of 
medical power. 

.Dr. Lorber categorizes survivors by results: In Cate- 


gory 1, no handicap, there were four patients. In Cate- | 


gory 2, moderate handicap, there were. 20 patients. Of 
these, five had an IQ of 75 to 79 and the others had à 
higher IQ. These children had physical handicaps, 
such as incontinence, paraplegia, hydrocephalus, ‘etc. 
In Category 3, severe handicaps and normal intelli- 
gence, there were 65 patients. Only two were continent, 
but both of these had severe-paraplegia. In Category 4, 
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severe handicaps, with a moderate degree of mental 
retardation (IQ of 61 to 79), there were 28 patients. In 
Category 5, profound retardation with gross physical | 
handicaps, there were 16 patients. 

Lorber summarized by saying that at’ most 7% of. 
those treated had less than grossly crippling disabilities 
and could bé considered to have a quality of life consis- 
tent with self-respect, earning capacity, happiness, and 
even marriage. 

I believe this aggressive approach to neural tube de- 
fects shows what horrors well-intended medical man- 
agement may produce. If I were a neurosurgeon, look- 
ing back on the results such as those just presented, I 
would have a great deal of guilt and depression in 
realizing what unfortunate and unhappy products I 
had produced, not to mention the millions of dollars 
spent on the noble experiment. I fear the thousands of 
unfortunate neural tube defect survivors will represent. 
only a small percentage of the problems we create with 
the aggressive treatment of low-birth weight babies. 

The present policy of managing all cases of hy- 
drocephaly with the thought of survival is, in my opin- 
ion, wrong. Many leading authorities feel that hy- 
drocephalic infants having very large heads with only 
4 mm of cortex should be delivered by cesarean sec- 
tion, thus obtaining a very questionable product at a 


greater risk to the mother. I recently saw one of these 


children who was markedly retarded. This child was 
causing severe financial and emotional burdens to his 
family. - 

At times, the present Concept that everything that is 

alive (éven i in utero) has a right to live at all costs, even 
with greater risks to the mother, bothers most of us 
who practice obstetrics. We are so intimidated by the 
hospital administration, legal profession, and, yes, 
many nurses that we rush all living “things” to the nur- 
sery. The ultimate in this stupidity was the case of an 
anencephalic infant who was sent to the nursery and 
the support team was proud of the fact that they kept it 
alive for over 12 hours, although at a significant cost to 
the parents. Recently one of my partners delivered a 
grossly abnormal neonate by cesarean section. The 
pediatrician immediately begau to resuscitate it, even 
though the Apgar score was very low. Fortunately, in a 
few seconds he looked around very sheepishly and 
asked if anyone objected to his not resuscitating this 
baby. 
. Knowing that prematurity is a leading cause of men- 
tal retardation, I feel very. uncomfortable with the in- 
tentional termination of pregnancy at 30 to 32 weeks 
for a-dropping estriol level or other signs of BRpengine 
fetal death. 

If one takes the average figure in all of the American 
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articles I reviewed, one will find that about 15% of all 
babies of 2,000 gm or r less have RUE and/or mental 
handicaps. 

If one treated only 1,500 gm babies in an intensive 
care unit, I believe we would have a very significant 
decrease in mental and physical retardation in this 
country. 

The 1,000 gm neonate admitted to an intensive care 
nursery, loudly crying, with a good Apgar score, etc., 
has a far better prognosis than a 1,000 gm neonate 


. admitted that must be on a resuscitator to survive. 


Whether or not the resuscitator should be ee in such 
a case is the question. 

It has been pointed out that the “normal” child can- 
not truly be given this label until it has been in-school 
several years, because subtle learning disabilities and 
social maladjustments may not be apparent until such 
time. S 

Sick neonates who are admitted to a neonatal inten- 
sive care unit :n a university setting have a better prog- 
nosis than those who. are not. Those of us who work 
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outside the university have seen neonates who are not 
doing well and immediately improved after being 
transferred to a university hospital. Therefore, the fa- 
cilities available to the neonate unfortunately will 
influence our management and the ultimate outcome. 

I have not heard anyone state that we must take ac- 
tion to limit the tremendous costs in producing these 
retarded infants or that we must make any recommen- 
dations that some selection be made as to who will re- 
ceive this intensive care. However, the Supreme Court 
upheld the rights of Dr. Kenneth Edelin to anes 
care for a very low—birth weight baby. . 

So we, as obstetricians, face a real dilemma when we 
deliver a baby of 1,000 gm or less or when we deliver a 
child who has significant congenital anomalies. This di- 


lemma is much worse when the child has a low Apgar 
score at birth. In the past, many times we elected not to 
, resuscitate these babies. At the present time, this is al- 


most impossible. It is my feeling that it is time we ad- 
dress ourselves to-this problem and, as a profession, 
consider taking. a stand. 
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The relationship of prenatal care to perinatal outcome was s studied in a racially and 
socioeconomically homogeneous population. All patients who were delivered at the E. H. Crump 
Women's Hospital and Perinatal Center from July 1 to December 31, 1979, were divided into two 
groups, based on the amount of prenatal care received. One group of 1,102 patients had 0 to 3 
prenatal visits (average 1.43); the second group, consisting of 2,027 patients, had four or more 
visits (average 12.78). Both groups were similar with respect to age, marital status, previous 
obstetric history, and initial risk assessment. However, the group with inadequate prenatal care had 
significantly higher fetal, neonatal, and perinatal mortality rates. (AM. J. OBSTET. GYNECOL. Tee 876, 


1980.) 


IN THE EARLY YEARS of this century, pregnant 
women in the United States received no prenatal care 
and only arranged to have their family physician or 
midwife be present at labor and delivery. The sub- 
sequent development of widespread systematic pre- 
natal care represents one of the most important ad- 
vances in obstetrics of this century. 

Today, the concept of prenatal care encompasses 
health assessment, medical services, social services, 
nutritional services, patient education, and psycholog- 
ical support. This "total care" concept has grown out of 
evidence of the negative effects of unsatisfactory pre- 
natal care on pregnancy outcome. While many studies 
of relatively small population groups have demon- 
strated the benefits of establishing early contact with 
the patient and providing continuous medical care 
throughout the pregnancy, it was not until 1968 that a 
revision of the United.States standard certificate of live 
birth added two items related to prenatal care, i.e., the 


month of onset of prenatal care and the total number - 


of prenatal visits. For the first time, the effect of pre- 


. natal care could be widely assessed across our popula- 
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tion and related to other vital demographic charac- 
teristics of the parents. As a result of the analysis of 
these data, the following picture emerges. 


United States prenatal care survey! 


There are great differences in the prenatal care pat- 
tern of mothers of differing social and demographic 
backgrounds. However, on the basis of race, there is a 
consistent finding of less prenatal care for black moth- 
ers. As late as 1975, twice the number of black mothers 
as. white mothers had no care or care only in the third 
trimester. In that same year, black mothers had more 
than three times the. rate of no prenatal care or less 
than five prenatal visits. Needless to say, black mothers 
comprise a disproportionate share of the low-income 
and poorly. educated groups in the United States. 
Thus, socioeconomic factors are important determin- 
ants of prenatal care experiences. Age is another fac- 
tor. Teénage girls and women over age 45 are the least 
likely of all ages to start care in the first trimester and 
are also the age groups most likely to receive no pre- 
natal care or only third-trimester care. With the in- 
creasing teenage birth rate, it is believed by many that 
the lack of prenatal care in the adolescent population 
may be causally related to the fact that adolescents pro- 
duce 26% of the low—birth weight babies even though 
they only constitute 1996 of the pregnant population. 

The birth order also is related to variations in pre- 


natal care. Women with first pregnancies are less likely 


to receive early prenatal care than those with second 


pregnancies. After the second pregnancy, however, thé 


proportion receiving early prenatal care slowly declines 
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from a high of 76.6% for the second to 55.596 for fifth 
pregnancies. l 

The marital status of the mother relates to the pre- 
natal care experience. Unmarried mothers receive late 
or no prenatal care at four times the rate of married 
mothers, and less than half the unmarried mothers 
started care in the first trimester. Interestingly enough, 
this is an area where the unmarried black mothers do 
better than their white counterparts. One can speculate 
as to whether there is a greater tendency for the white 
adolescent to deny the pregnancy and thus delay seek- 
ing prenatal care. Also, it is probable that white adoles- 
cents utilize abortion more frequently than black ones 
when early diagnosis of pregnancy is made. 

There are very large variations in prenatal care, de- 
pending on the place of residence. In 1975, the pro- 
portion of white mothers receiving late or no prenatal 
care varied from a low of 1.6% in Utah to a high of 
11.0% in Arizona. There is an even wider variation 


among nonwhite mothers. In general, women in met- | 


ropolitan areas have more prenatal visits than those in 
nonmetropolitan areas. 


Material and methods 


In order to determine whether national trends are 
applicable to the patient. population delivered by the 
Department of Obstetrics and Gynecology of the Uni- 
versity of Tennessee College of Medicine, a review was 
undertaken of all patients delivered during the 6 
month period from July 1 to December 31, 1979. 

The data were not reported separately for race and 
socioeconomic status since our patients represent a 
relatively homogeneous population with respect to 
these two characteristics. Greater than 8096 of the pa- 
tients are black and 8496 are medically indigent. In 
addition, 8196 of the patients reside within one county. 


Results 


The data were first analyzed to determine demo- 
graphic factors related to the trimester in which pre- 
natal care was. begun and number of visits. Table I 
demonstrates that age was an important factor in our 
population with less than 1096 of patients under age 17 
or over age 40 starting prenatal care in the first trimes- 


ter. The adolescents compared favorably to the 


middle-age groups regarding late or no prenatal care; 
however, nearly three fourths (72.796) of the patients 
over age 40 were in this group with late or no care. 
Table II shows that no clear trend is evident in a 
comparison of age with number of prenatal visits. Once 
again, the oldest age group reports the highest per- 


*centage of patients having less than three visits. This 


same group, however, also has the highest percentage 
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Table I. Age group and trimester in which care 
was begun | 






Trimester in which care was begun 









Age 


10-17 264 42.7 302 48.9 618 100 
18-19 36 HÁ 242: 40.5 270 45.1 598 100 
20-39 236 18.7 629 36.5 859 49.8 1,724 100 
40-44 2 91 4 18.2 16 72.7 22 100 


Total 376 12.7 1,139 38.5 1,447 48.8 2,962 100 





of greater than 10 visits. These extremes may be ex- 
plained by the fact that patients over 40 who do initiate 


early prenatal care are likely to have additional visits 


because of this group's higher incidence of medical 
problems and the need for genetic counseling. The 
possibility also exists that the differences are artificial as 
a result of the smaller number of patients in this 
category. 
. A comparison of birth order to the trimester in 
which care was instituted revealed both differencés and 
similarities to the national data. Table III demonstrates 
that there were no significant differences with respect 
to parity and the percentage of patients beginning care 
in the first trimester. Regardless of birth order, less 
than 15% of patients sought early prenatal care, in con- 
trast to the national average of greater than 70%. This 
disturbingly low percentage was not due to excessive 
delays in obtaining clinic appointments; during the 
period of this study, routine prenatal appointments 
were made within 10 days of the patient’s request. 
However, Table III does show an increasing tendency 
to seek late or no care with advancing birth order. 
Tables IV and V compare marital status with the 
trimester of first receiving care and the number of pre- 
natal visits, respectively. No significant differences are 
noted. This may be related in part to the fact that most 
of our patients are black, and, as mentioned earlier, the 
unmarried black mothers tend to seek care earlier than 


. unmarried white mothers. 


In an effort to determine the impact of prenatal care 
on perinatal outcome at the University of Tennessee 
College of Medicine, all patients who were delivered at 
E. H. Crump Women's Hospital and Perinatal Center 
during the last 6 months of 1979 were assigned to one 
of two groups, depending solely on the number of pre- 
natal visits. One group consisted of 1,102 patients who 
had 0 to 3 visits; in the second group, there were 2,027 
patients who had four or more visits. 

Table VI compares the two groups with respect to 
several characteristics frequently associated with peri- 
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Table II. Number of prenatal visits by age 


No. of visits 


August 15, 1980 
Am. J. Obstet. Gynecal. 


Age group ee eee ae pee % 


10-17 178 28.8 104 16.8 
18-19 148 24.7 93 15.6 
20-39 476 27.6 249 ~ 14.4 
40-44 8 36.4 . ^] 4.5 
Total 810 27.3 447 15.1 


Table III. Percent of patients receiving prenatal care 
by birth order and trimester in which care was begun 





Trimester in which care was begun 





Birth order Third or none 


I 1,066 13.0 41.0 46.0 
2 820 13.4 39.3 47.3 
3 ao 454 12:3 40.8 46.9 
4 282 8.9 32.6 58.5 
5 147 15.0 35.4 49.6 
6 72 12.5 27.8 59.7 
7+ 122 13.1 25.4 * 615 


Table IV. Marital status and trimester in which care 


was begun 









Trimester in which care was begun 


Married 112 


0 336 46.5 723 100 
6 1,111 49.6 2,240 100 


natal morbidity and mortality. The groups are remark- 
ably similar. Table VII further compares the two 
groups on the basis of age and initial risk assessment. 
Average maternal age was slightly above 21 in ‘both 
groups, and both groups were composed of 4195 of 
patients 19 years old and under. The initial risk as- 
sessment based on past medical history placed practi- 
cally identical percentages of patients in each group 
with the three categories of no risk, at risk, and at high 
risk. The two groups, of course, differed notably in the 
average number of prenatal visits— 1.43 contrasted 
with 12.78. 

Labor and delivery statistics for both groups are pre- 
sented in Table VIII, again displaying remarkable simi- 
larity. Although the differences are not statistically 
significant, the group with four or more visits has 
slightly higher percentages in all categories except one 
(breech deliveries). 

Thus, the two groups appear to be quite similar de- 


264 42.7 11.7 618 100 ' 
281 47.0 76 12.7 598 100 
720 41.8 279 16.2 1,724 100 
8 36.4 b 22.7 22 100 
1,273 43.0 432 14.6 2,962 100 


mographically and medically. All patients were deliv- 
ered at the same institution, during the same time peri- 
od, and had similar labor and delivery experiences. 
The two groups differed markedly, however, in one 


important variable—the amount of prenatal care. 


Analysis of the perinatal outcomes of the patients at the 
University of Tennessee revealed marked differences 
between the group which had less than four prenatal 
visits and the group that had four or more visits. 
Prematurity is recognized as the single most impor- 
tant factor in perinatal morbidity and mortality. Table 
IX compares the perinatal outcome data for the two 
patient groups. The patients with three visits or less . 


-had a 15.8% incidence of low-birth weight infants 


(<2,500 gm), compared to 9.9% of the group receiving 
more prenatal care (p < 0.005). 

The stillbirth ratio (number of stillbirths per 1,000 
live births) was nearly three times higher in the group 
with minimal or no prenatal care than in the group 
which had at least four visits. 

Table IX also compares the two groups with respect 


" to neonatal and perinatal mortality rates. While the 


neonatal death rate for the group having at least four 
prenatal visits was only 6.1/1,000 live births, the 
neonatal death rate for the group receiving minimal 
care was 25.6/1,000 (p « 0.005). This marked increase 
in neonatal mortality was evident both in the group of 
infants who died in the first 24 hours as well as those 
who died within the first week. The perinatal mortality 
rate, as a result, was similarly more than three times 
higher for the group with less prenatal care. While the 
group of patients with four or more visits had a peri- 
natal mortality rate of 13.2/1,000, the rate for the 
group with inadequate prenatal care was 47.4/1,000 
(p < 0.005). 

It would appear from these statistics that the adequ- 
acy of prenatal care has a very definite effect on perina- 
tal outcome. Our patients were remarkably similar ra- 
cially, demographically, socioeconomically, and medi- 
cally; nevertheless, when categorized according to the 
amount of prenatal care received, the two groups dem- 
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Table V. Marital status and number of visits 
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No. of visits 





Married 181 25.0 4114 15.8 
Unmarried 629 28.0 333 14.9 


Table VI. Patient characteristics by number of 
prenatal visits 










No. of visits 
0-3 4 or more 
Characteristic (n = 1,102) (96) | (n = 2,027) (96) 
Age «150r 35 4.7 | 43 
« Eighth-grade educa- 3.4 2.0 
tion 
Two previous abortions $2 2.4 
Seven or more deliveries 2.4 1.8 
Previous preterm or 6.0 5.3 


SGA infant . 


Previous cesarean section 3.5 4.5 

Diabetes mellitus 0 0:5 

Hypertension 3.5 4.5 

Prior fetal/neonatal 2.6 2.7 
death 


SGA: Small for gestational age. 


Table VIL Patient characteristics and initial risk 
assessment 





No. of visits 






Characteristic 

Average No. of visits 1.43 12.78 
Average maternal age (yr) 21.47 21.62 
Age 19 or less (96) 40.9 41.0 
Risk status at first visit (96): 

At no risk 67.1 68.1 

At risk 27.5 27.1 

At high risk 5.4 4.8 


onstrated highly significant differences in perinatal 
outcome. 


Comment 


The result of all these findings has been to establish a 
"high-risk" category of pregnant women related to the 


inadequacies of their prenatal care. The most impor- - 


tant high-risk outcome in this category of patients is 
prematurity. Prematurity is the single largest deter- 
minant of perinatal wastage. Reduction in the number 
of low-birth weight babies is the prime goal of pro- 
grams of prenatal care. | l | l 

With the recognition that some pregnancies entail 
greater risk than others, various methods of identifying 


318 44.0 110 15.2 723 100 
956 42.7 322 14.4 


2,240 100 


Table VIII. Labor and delivery complications by 
number of prenatal visits 





Complication 

Cesarean section | 113 10.3 252 12.4 

Anesthesia: 
All methods 779 70.7 1,548 76.4 
General/regional 208 18.9 488 | 24.1 
Forceps delivery 112 10.2 280 . 13.8 
Breech delivery 15 1.4 12 0.6 
Induction of labor 46 4.2 108 5.9 
-Augmentation of labor - 205 18.6 480 = 298.7 


Table IX. Perinatal outcome by number of prenatal 
visits | 






. No. of visits 


Category 
Live births 1,054 1,964 
Birtà weight «2,500 gm 166 195 
Low birth weight (%)* 15.8 9.9 
Stillbirth ratio*t 21.8 7.1 
Neonatal mortality rate* 25.6 6.1 
Perinatal mortality ratett 47.4 13.2 
Perinatal mortality rate (overall) 25.1 
*p < 0.005. 


t Number of stillbirths per 1000 live births. 
U.S. Rate: 28 weeks gestation to 28 days. 


those at risk have been devised. Nesbitt and Aubrey? 
reported from 1969 to 1971 on the use of a maternal 
child health index made up of findings at the patient’s 
initial prenatal visit. These factors included the initial 
history and physical examination and demographic, 
medical, social, and emotional factors. Each patient 
started with a score of 100 and had points subtracted 
for any risk factors. Thus a final “vulnerability index 
score” was established. A total of 29% of their patients 
had a score of less than 70 and these patients had twice 
the poor perinatal outcome of the remaining 71% of 
patients. When a special high-risk clinic was estab- 
lished, which included comprehensive services and 
counseling as well as expanded laboratory screening, 


wee 
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pregnancy outcome was significantly improved for the 
high-risk patient.‘ 

Goodwin and colleagues’ developed a scoring tech- 
nique to identify the high-risk pregnancy which in- 
cluded not only the initial history but also complica- 
tions developing during the pregnancy and the gesta- 
tional age at the time of labor and delivery. This then is 
not strictly a prenatal screening system but is com- 
pleted only when the patient enters labor.: Neverthe- 
less, it is a helpful mechanism since it does take into 
account the duration of the gestation in predicting the 
high- -risk nature of the pregnancy. 

Hobel and co-workers® devised a system in which 
high-risk prenatal, intrapartum, and neonatal factors 
were identified and added to achieve prenatal, in- 
trapartum, and neonatal scores. They found a close 
correlation of both prenatal and intrapartum high-risk 
status with perinatal morbidity and mortality. 

With the use of such scoring systems, the patient 
population can be divided into high-risk and non- 
high-risk groups. Since the introduction of the Hollis- 
ter Maternal/Newborn Record System at the E. H. 
Crump Women’s Hospital, all patients have been as- 
signed to a risk category at the time of their initial 
prenatal visit. Those patients assessed as high risk have 
consistently demonstrated a perinatal mortality rate 
more than double that of the patients in the categories 
of low and no risk. 

Once this has been accomplished, what can be done 
to improve the outcomes in the group at high risk? An 
approach to answering this question can be made by 
grouping the various known risk factors according to 
the types of problems with which they are associated. 
Further, these problem categories suggest certain types 
of intervention within a category. 

Four general categories of less than. optimal out- 
comes are easily identifiable. These are congenital ab- 
normalities, prematurity, fetal death, and maternal 
morbidity or mortality. 

Examples of conditions associated with congenital 
abnormalities include maternal age greater than or 
equal to 35, insulin-requiring diabetes mellitus, a 
history of chromosomal or multifactorial anomalies, 
transplacental infections (TORCH, rubeola), terato- 
genic medications (e.g., diethylstilbestrol, steroids), ex- 
posure to ionizing radiation, and many others. 

All of the conditions in this category require man- 
agement by counseling, appropriate genetic studies 
(occasionally requiring amniocentesis), and specific 
medical management of conditions such as ‘diabetes 
and infections. 

A second category of conditions is associated with an 
increased frequency of prematurity as the high-risk 
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outcome.. This category includes multiple gestations, 
uterine abnormalities, maternal age of less than 15 or 
greater than 35, previous preterm or small for gesta- 
tional age deliveries, pregnancy-induced hypertension 
(present pregnancy), chronic renal disease, smoking, 
and poor nutrition, among others. All of these condi- 
tions suggest a need for maternal counseling, specific 
medical therapy when indicated (e.g., hypothyroidism), 
fetal assessment during the latter part of pregnancy, 
and consideration of delivery at a tertiary center be- 
cause of the ready availability of a neonatal intensive 
care unit. 

A third unsatisfactory outcome is intrauterine fetal 
death. This tragic event is more than normally likely to 
occur in patients with Rh-negative isoimmunizauon, 
insulin-requiring diabetes, intrauterine growth retar- 
dation, pregnancy-induced hypertension, eclampsia, 
chronic renal disease, hemoglobinopathies, a history of 
a prior fetal or neonatal death, and a history of congen- 
ital/chromosomal anomalies. The perinatal wastage can 
be reduced during prenatal care by appropriate medi- 
cal management of the specific disease processes, fetal 
assessment and study of lung maturity during the last 
trimester, and delivery prior to development of serious 
difficulties in the fetus. Some of these infants, of * 
necessity, will be delivered very prematurely and 
should be considered for delivery at a tertiary care. 
center. 

The fourth category of unsatisfactory outcome re- 
lates not only to the fetal but also to the maternal risk. 
Diagnoses related to this category include cardiac dis- 
ease, renal disease, chronic pulmonary disease, throm- 
bophlebitis, endocrinopathies, pregnancy-induced hy- 
pertension, anemias and hemoglobinopathies, and 
marked obesity. Obviously, prenatal care provides an 
opportunity for effective medical treatment of these 
conditions in an attempt to reduce the risk to both 
mother and fetus. 

Thus, if one examines these four categories of un- 
satisfactory outcome and those conditions related to 
each category, one can identify the type of outcome 
likely to be produced by the high-risk condition(s) and 
intervene in the prenatal period in order to reduce the 
chances of perinatal morbidity and mortality. 

The timing of such intervention has been aided by 
development over the last several years of a very special 
capability for assessing fetal well-being and fetal matu- 
rity. However, it is vitally important and necessary to 
have a patient within a prenatal care system in order to 
carry out these assessments. For those pregnancies at 
risk, several cytologic, biochemical, and biophysical 
methods of assessing the fetus are now available. Serial 


. 24-hour urine or daily plasma estriol levels are useful 
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for monitoring pregnancies at risk, particularly those ` 


that are at risk because of diabetes mellitus, hyperten- 
sion, and postdatism. Fetoplacental reserve may be as- 


-sessed by observing the fetal heart rate responses 


to fetal activity or spontaneous uterine contractions 
(Braxton-Hicks) in the case of the non-stress test 
(NST)' or to carefully controlled oxytocin-induced 
uterine contractions in the case of the oxytocin chal- 
lenge test (OCT). | 

In the event that delivery is mandated by the pres- 
ence of maternal or fetal risk factors and an unfavor- 
able NST and/or OCT, preliminary indication of fetal 
maturity can be achieved by amniocentesis and an 
analysis of the amniotic fluid disclosing a fetal squame 
count of 10% to Md amniotic fluid creatinine of 2 
mg/dl or greater!? when maternal serum creatinine is 
normal, and a lecithin/sphingomyelin ratio of 2:1 or 
greater." !? A rapid qualitative assessment of fetal lung 


maturity can be made by a foam stability test (shake - 


test) performed on an ethanol-extracted specimen of 


amniotic fluid as described by Clemens and associates.! » 


All of these tests can give false positive or false negative 


` results but, used together in complement, they become 


quite reliable in directing clinical decisions and actions. 

It is clear that the presence or absence of early and 
adequate prenatal care is strongly related to pregnancy 
outcome. Maternity patients can be classified as to 
whether or not they are in high-risk categories and 
actions can be taken during the prenatal period to re- 
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duce the risk to mother and infant. Particular progress 
has been made in the past decade in the identification 
of the fetus at risk during the latter part of the prenatal 
period. | 

A major deficiency in our present system of mater- 
nity care is demonstrated by the still significant per- 
centage of the population receiving inadequate pre- 
natal care. In addition, groups that are at high risk in 
terms of past medical care, low socioeconomic level, 
and certain other demographic characteristics are most 
likely to receive inadequate care. Conversely, the 
groups that need it least are most likely to receive ade- 
quate care, At the present time, most expenditures in 
terms of prenatal care are being utilized to develop 
more comprehensive care for those that are already in 
the system when there is a clear need for outreach to 
include those the system now misses. Outreach pro- 
grams should be community based, and should involve 
the widespread use of media, churches, schools, and 
any other agency that might contact a pregnant wom- 
an. Improved access is needed for certain: high-risk 
groups and can be achieved by the use of local provi- 
sion of prenatal care by paraprofessionals linked by 
medical record and protocol to physician backup. Such 
plans should concentrate on teenagers, older women, 
multiparous patients, the economically deprived, and 
black women. In this way, the greatest possible impact 
of prenatal care on improving the outcome of preg- 
nancy may be achieved. | 
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by cone biopsy 
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The treatment of cervical intraepithelial neoplasia 


-— 


Between 1968 and 1976, 175 patients with severe dysplasia or carcinoma in situ were treated at the 
University of California, San Francisco. One hundred fourteen underwent therapeutic conization 
while 61 were treated definitively by hysterectomy. Bleeding was the main complication of cone 
biopsy. It occurred in 9.996 of all conizations, but only 296 of patients required transfusion. Although 
follow-up has been relatively short, two patients treated by therapeutic conization, who were lost to 
follow-up, subsequently developed recurrent invasive cancer and four have developed recurrent 
carcinoma in situ or severe dysplasia. One patient treated by hysterectomy has developed 
metastatic cancer and one has had a recurrence of severe dysplasia at the vaginal vault. There 
have been 32 pregnancies following cone biopsy with no increase in abortion or prematurity. 


(AM. J. OBSTET. GYNECOL. 137:882, 1980.) 


THE TREATMENT OF carcinoma in situ of the cervix is 
in a state of flux at the present time. Previously, pa- 
tients with this diagnosis were treated by total hysterec- 
tomy. However, recent reports have suggested the 
efficacy of more conservative surgery such as cone 
biopsy or even cryotherapy or laser therapy for. in- 
traepithelial lesions of the cervix. ? Because many of 
these women are young and wish to retain their fertili- 
ty, these conservative procedures are assuming a more 
important role in our management of cervical in- 
traepithelial neoplasia (CIN). 

At the University of California, San Francisco, a Col- 
poscopy Clinic was organized in 1968 to evaluate pa- 
tients with abnormal cervical cytology. In the early 
years, cervical conization was used to confirm the col- 
poscopic impression, but by 1972 most patients with 
carcinoma in situ or severe dysplasia were being treated 
definitively with cone biopsy. Cryotherapy has been 
used rarely. This report reviews our experience with 
the use of cone biopsy and its effectiveness in the 
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. treatment of severe cervical dysplasia and carcinoma in 


situ in comparison with a smaller series of patients 
treated by hysterectomy. 


Material and methods 


During the period of 1968 to 1976, a total of 252 
patients underwent cervical cone biopsy at the Univer- 
sity of California, San Francisco. The diagnosis follow- 
ing cone biopsy, or in some cases preconization, colpos- 
copically directed biopsy, was carcinoma in situ in 105 
patients and severe dysplasia in 71 others (Table I). 


One patient with carcinoma in situ was treated by 


radiation therapy and the remaining 175 women with 
CIN 3 lesions were treated by cone biopsy or hys- 
terectomy. One hundred fourteen patients were 
treated by therapeutic conization alone and 61 under- 
went hysterectomy within 12 months of cone biopsy, 
usually 48 hours or 6 weeks later. Fig. 1 indicates the 
changing frequency with which cone biopsy alone 
was used as definitive therapy for CIN 3 lesions. In 
the first 3-year time period, 4396 of patients were 
treated by therapeutic conization, but more recently 
7496 of women with carcinoma in situ or severe dyspla- 
sia have been managed by conization alone. 

Al| conizations performed at the "University of 
California, San Francisco, were "cold knife" proce- 
dures. Most surgical procedures were performed by 
residents and no "standard" technique was employed. 
In some patients lateral cervical sutures were used in an 
effort to ligate the descending cervical branch of thes 
uterine artery and in others the cervix was injected with 
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a solution containing 1:200,000 epinephrine to pro- 
duce vasoconstriction. Occasionally, both of these 
techniques were employed while in some instances 
neither was used. The cone site was closed by Sturm- 
dorf sutures in most patients. In some patients the cer- 
vix was oversewn by a running locked stitch while in 
others the cone site was left open. Patients have been 
followed up by private physicians or in the Colposcopy 
Clinic and every effort to contact patients for follow-up 


. has been made. - 


Results 


Patient characteristics. The average gravidity of pa- 
tients treated by cone biopsy was 1.7 while that of those 
treated by hysterectomy averaged 3.8. The mean age of 
the therapeutic conization group was 31.1 years, more 
than 10 years younger than the mean age of 42.1 for 
the women who underwent hysterectomy. 

Colposcopic correlation. A total of 80 patients had 
colposcopically directed biopsies prior to conization. 
Two patients were found to have frankly invasive car- 
cinoma and two patients had microinvasive carcinoma 
on biopsy. The correlation between the colposcopically 
directed biopsy and final cone diagnosis is shown in 
Table II. In most cases it appears as if the colposcopi- 
cally directed biopsy sampled the most significant le- 
sion, but severe dysplasia in 2 patients and carcinoma 
in situ in 5 patients were missed by colposcopy. 

Surgical technique. Operative time for the cone 
biopsy varied from 6 minutes to more than 1 hour with 
between 15 and 45 minutes required for the procedure 
in 199 of the 252 patients. The ligation of the descend- 
ing cervical branch of the uterine artery by lateral cer- 
vical sutures had no significant effect on blood loss. In 
contrast, preoperative injection of the cervix with 0.596 
Xylocaine with 1:200,000 epinephrine reduced the av- 
erage blood loss from 165 to 47 ml. There were too few 
patients whose cone biopsies were closed with tech- 
niques other than Sturmdorf sutures for satisfactory 
analysis. However, there did not appear to be any sig- 
nificant differences in blood loss or operating time. 

Complications. Postoperative hemorrhage was our 
most frequent complication (Table IIT). It is interesting 
to note that only four patients among the 252 who 
underwent cone biopsy had bleeding requiring pack- 
ing or resuturing within the first 24 hours while 21 
had significant bleeding after discharge. Five patients 
(2.0%) required transfusion and 14 were readmitted 
for hemorrhage an average of 8 days following opera- 
ton (range 5 to 11 days). The use of epinephrine was 
not associated with an increased risk of delayed bleed- 


ing. One patient required hysterectomy for uncontroll- 


able postconization hemorrhage on the tenth postop- 


N 
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Fig. 1. Incidence of cone biopsy and hysterectomy in the 
treatment of CIN 3 lesions over different time intervals. 
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Table I. Histologic diagnosis of patients who 
underwent cone biopsy at UCSF, 1968 to 1976 


Diagnosis No. 
Invasive cancer 5 
Microinvasive cancer 3 
Carcinoma in situ 105 
Severe dysplasia 71 
Moderate dysplasia 27 
Mild dysplasia 21 
Benign _20 
Total 252 


. erative day. Immediately following a cone biopsy, one 


patient developed a fulminating pelvic infection with 
sepsis, disseminated intravascular coagulation, and 
acute tubular necrosis. Uterine perforation occurred in 
three instances with no serious sequelae. Dysmenor- 
rhea was noted in five of the six patients who developed 
cervical stenosis. - 
Follow-up. Sixty-four patients have been followed 
up for 5 years and 81 have been followed up for 2 years 
after cone biopsy. Among the 114 patients treated by 
therapeutic conization, two patients have developed in- 
vasive cancer of the cervix (Table IV). Both patients 
had carcinoma in situ on cone biopsy with extension of 
at least severe dysplasia to the margin. One patient, 


aged 36, was observed for 8 months following cone 


biopsy but was lost to follow-up because she had large 
uterine myomas and refused the frequently recom- 
mended hysterectomy. During the short follow-up 


-Papanicolaou smears were benign on three occasions, 


but material was said to be scanty and endocervical cells 


. were absent on one smear. She was seen once 3Y^ years 


after conization, at which time the leiomyomas ‘ex- 
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Table II. Comparison of the histologic diagnosis of ic ace a directed biopsies and the results of 


subsequent cone biopsy in 80 patients 


Cone diagnosis 

Colposcopically 
-' directed biopsy Benign Mild Moderate Severe Carcinoma Microinvasive Invasive 

diagnosis dyelasia dysplasia dysplasia dysplasia in situ cancèr ‘cancer 

Benign l — 
Mild dysplasia | 1 — ] — — — — 
Moderate dysplasia J — I 2 ] a — 
Severe dysplasia 3 ] 5 9 15 2 — 
Carcinoma in situ l l 2 3 16 — 2 
Total 10 3 ' 10 16 37 2 2^ 


Table III. Complications of cone biopsy 


Complication No. 
Uterine perforation 3 
Hemorrhage: ' 

«24 hr 4. 

>24 hr ; 21^ 

Transfusion 5 
Infection 3 
Cervical stenosis 6 
Readmission 14 


tended to the level of the umbilicus. The cervix was 
described as “normal” and Papanicolaou smear was 
benign. However, 14 months after this, a total of 54 
months after the original cone biopsy, she again pre- 
sented to the clinic with vaginal bleeding, and a 3 to 4 
cm exophytic lesion on the anterior cervix was noted. 
Biopsy showed invasive squamous cell carcinoma, 
classified as a Stage IB carcinoma of the cervix. She was 
treated with full radiation therapy followed by simple 
hysterectomy to remove the enlarged uterus. There 
was no residual cancer in the hysterectomy specimen 
and she is without evidence of disease 4 years later. 

The second patient who developed invasive cancer 
had carcinoma in situ to the margin of the cone and 
was lost to-follow- -up immediately after conization; she 
did not even return for postoperative checkups. She 
answered numerous inquiries, stating that she was 
doing well, but did not return for examination. A 
Papanicolaou smear by another gynecologist 6 months 
after the conization was classified as benign, but no 
other smears or examinations were done. She finally 
returned to the clinic 7 years later with a history of 
several days of vaginal bleeding. She was 46 years old at 
this time and repeat cone biopsy demonstrated, mi- 
croinvasive carcinoma. A vaginal hysterectomy was 
performed and she is presently free of disease. 

Four other patients have developed carcinoma in situ 
or severe dysplasia of the cervix from 17 to 42 months 
following cone biopsy. One woman who had an in- 


volved margin on the cone biopsy again developed an 
‘abnormal Papanicolaou smear 16 months after conizz- 
tion and was treated by hysterectomy. One other pa- 
tient also underwent hysterectomy while the other two 
have been treated by repeat cone biopsy. 

Among the 61 patients treated by conization. fol- 
lowed by hysterectomy, 47 have been followed up 2 
years or longer and 36 have been followed up for at 
least 5 years. Only two patients have developed recur- 
rent neoplasia. One patient developed severe dysplasia 
of the vaginal apex 28 months after hysterectomy for 
carcinoma in situ. The other patient is somewhat un- 
usual in that she had a "hot conization" done else- 
where, which showed carcinoma in situ on review at 
UCSF. A subsequent cold conization at our institution 
demonstrated no residual neoplasia and a simple hys- - 
terectomy was done. Four years later a left pelvic wall 
mass was palpated and a large lymph node containing 
metastatic squamous cell carcinoma was removed at 
laparotomy. Following pelvic lymphadenectomy she 
was treated with external radiation therapy and is alive 
and well with no evidence of disease 5% years later. 

Pregnancy. There have been 32 pregnancies among 
26 patients following cone biopsy for cervical in- 
traepithelial neoplasia in our series (Table V). Fifteen 
of these have resulted in normal term deliveries and 
there have been four spontaneous abortions. Of note is 
the very high incidence of induced abortion requested 
by these patients. An incompetent cervix was not a 
problem in this series. 


Comment 


Gynecologists are encountering younger women 
with cervical intraepithelial neoplasia and it is necessary 
to be able to provide these women with alternatives to 
hysterectomy. In recent years an increasing proportion `` 
of patients with carcinoma in situ and severe.dysplasia `. 
at UCSF have been treated by therapeutic cone biopsy. 
On the average, these women have been more than 10°: 
years younger than patients treated by. hysterectomy | 
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Table IV. Patients who developed. recurrence following therapeutic conization 


Interval to 
recurrence 









Recurrence 





Treatment Outcome 


1 Carcinoma in situ Positive 54 Invasive carcinoma, Stage IB Radiation and hysterectomy NED, 4 yr 
2 Carcinoma in situ Positive 78 Microinvasive carcinoma Hysterectomy NED, 6 mo 
3 Severe dysplasia Positive 17 Carcinoma in situ Hysterectomy NED, 5 yr 
4 Carcinoma in situ Negative 42 Carcinoma in situ Repeat conization NED, 1 yr 
5 Carcinoma in situ Negative . 396 Severe dysplasia Hysterectomy NED, 1 yr: 
6 Carcinoma in situ Negative i25 Severe dysplasia Repeat conization NED, 2 yr 


NED: No evidence of disease. 


and have averaged only 1.7 pregnancies. In addition, 
the use of colposcopy and directed biopsies has re- 


. duced the need for cone biopsies at our institution. 


Patients with less than severe dysplasia by cytology, col- 
poscopy, and biopsy are not treated by conization but 
are closely observed or treated by cryotherapy. 

Some clinics have utilized cryotherapy for the treat- 
ment of severe dysplasia and carcinoma in situ. In a 
recent series Kaufman and Irwin? reported a failure 
rate of 18.2% among 126 such patients. Townsend 
utilized a single-freeze technique and had a 16% primary 


failure rate in women with CIN 3 lesions but only a 


6% failure rate after repeated treatments. Where care- 
ful pretreatment evaluation, including cytology, colpos- 
copy with biopsies, and endocervical curettage, is per- 
formed, an accurate diagnosis is usually possible. How- 
ever, Sevin and associates" have reported eight cases of 


invasive cancer following cryotherapy, the majority of. 


which resulted from an inaccurate pretreatment diag- 
nosis. The correlation between colposcopically directed 
biopsies and the final cone biopsy diagnosis was quite 
good in our series. In a few instances focal areas of 
severe dysplasia or carcinoma in situ were removed en- 
tirely by the directed biopsies and only lesser lesions 
were found on cone biopsy. In a few other cases col pos- 
copy was inadequate since the limits of the lesion could 
not be visualized and directed biopsies of the exocervix 
demonstrated only milder degrees of dysplasia while 
the subsequent cone contained areas of severe dyspla- 
sia Or carcinoma in situ which had been suspected on 
the basis of cytology or endocervical curettage. The fact 
that cervical cone biopsy is diagnostic as well as thera- 
peutic is the main advantage of this procedure. 
Recurrent dysplasia, carcinoma in situ, and invasive 
cancer have been reported following cone biopsy and 
hysterectomy. In a large series of 795 patients with 


carcinoma in situ treated by cone biopsy, Kolstad and 
Klem? noted a 2.4% recurrence rate of carcinoma in. 
‘situ. In an additional 0.9% of patients, invasive cancer 


was diagnosed at an interval of 3 to 9 years after cone 


Table V. Outcome of pregnancy following cone 
biopsy in 26 patients 


Outcome No. 
Term delivery 15 
Now pregnant l 
Induced abortion 12 
Spontaneous abortion: l 
First . 2 
; Second ds 
Total . 32 


biopsy. The two patients in our series who developed 
invasive cancer after cone biopsy had been lost to 
follow-up for prolonged periods of time and it is prob- 
able that these lesions would have been detected earlier 
if proper follow-up had been maintained. Recurrent 
dysplasia or carcinoma in situ following cone biopsy has 
been reported to occur in 1.6% to 8.996 of all cases. The 
incidence of squamous neoplasia developing in the va- 
gina following hysterectomy for cervical intraepithelial 
neoplasia is very low, but such neoplasia does occur. In 
most cases this is probably a result of extension of the 


. cervical lesion, which was not adequately removed at 


hysterectomy, but in some cases it probably represents 
a "recurrence" of the neoplastic process. The relative 
frequency of these changes as reported in the literature 
is shown in Table VI. 

It is also important to note that three of the six pa- 
tients who developed recurrent cervical lesions had 


dysplasia or carcinoma in situ at the resection margin 


of the cone. Vaclavinkova and associates! found that 
77% of their patients who developed recurrent carci- 
noma in situ following therapeutic conization had a 
positive margin. Ín a series of 343 patients with carci- 
noma in situ treated by cone biopsy, Ahlgren and asso- 
ciates! reported a 19% incidence of positive margins 
with a subsequent persistence or recurrence rate of 
30%. In the patients with clear margins, the failure rate 
was only 2%. Kolstad and Klem? observed 25 patients 
with positive margins on conization for 5 years or 
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Table VI. Comparison of recurrence rates following therapeutic cone biopsy and hysterectomy 


' Cone biopsy 


| No. of Carcinoma in situ Invasion No. of 
Series patients ( 96) ( 96) | patients ( 96) ( 96) 


Boyes et al.” (1970) 808 3.4 
Creasman and Parker? (1972) ` 

Selim et al.? (1974) 114 4.0 
.Bjerre et al.® (1972) 1,430 8.9 
Kolstad and Klem? (1976) 795 || 2,4 
Total 3,147 "5:7 


Hysterectomy 


Carcinoma in situ Invasion 


0.4 2.849 0.7 0.1 
642 1.5 0.5 

- 376 . 0.5 B 

0.5 

0.9 238 1.2 2.1 

0.6 4,105 0.8 0.3 





longer with no additional treatment and only four pa- 
tients (16%) developed a recurrence. Patients with pos- 
itive cytology or biopsy within 6 months of conization 
were considered to have persistence of disease and 
were not included in these recurrence figures. 
Fertility and pregnancy outcome did not seem to be 
affected by cone biopsy in our small series. Jones and 
associates? have analyzed 66 pregnancies in women 
who had previously undergone cone biopsy and found 
a higher rate of prematurity, but no increase in perina- 
tal mortality among these patients when compared with 
matched control subjects. On the other hand, Bjerre 
and colleagues!’ found no increase in premature deliv- 
ery or spontaneous abortion in 423 pregnancies after 
cone biopsy in comparison to over 2,000 pregnancies in 
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Sterilization by cesarean hysterectomy 


JOHN J. BRITTON, M.D. 


Sumter, South Carolina 


A study of 112 cesarean hysterectomies is presented. They were performed in a 220-bed 
community hospital by six obstetricians in private practice. Eighty-nine cases were planned during 
the prenatal course of uncomplicated pregnancies. Twenty-three were unplanned and were 
performed because of severe medical, surgical, or obstetric problems. Postoperative performance 
and rate of complications were more favorable in the planned group. True indications for cesarean 
hysterectomy are discussed. In selected cases, sterilization by cesarean hysterectomy may be the 


procedure of choice at the time of repeat cesarean section. (AM. J. OBSTET. GYNECOL. 137:887, 1980.) 


, 


THE HISTORY of the origin and evolution of cesarean ~- 


hysterectomy has been thoroughly summarized. by 
Durfee.! In the United States, Horatio Storer? per- 
formed and documented the first subtotal hysterec- 
tomy after cesarean section in 1869. Had his patient 
lived, his name rather than that of Porro may have 
been recorded in history. In. 1876, Eduardo Porro? 
performed the first documented cesarean hysterec- 
tomy in which a patient survived, and since then the 
procedure has been known as the Porro operation. As 
early as 1768, others (see reference 1) had proposed 
such an operation but Storer's original procedure was 
the first time it was actually performed. 

The indications for cesarean hysterectomy have 
changed considerably since its origin as a lifesaving 
measure for hemorrhage and intrapartum infection. 
Sanger's introduction of uterine closure by suture in 
1862 ultimately caused a decline in the popularity of 
cesarean hysterectomy.* This technique brought about 
a dramatic decrease in maternal mortality following ce- 
sarean section. Prior to the introduction of blood banks 
and antimicrobial drugs in the early 1940s cesarean 
hysterectomy continued to be used mainly as a lifesav- 
ing procedure. | 

Revival of interest in cesarean hysterectomy began 
around 1951, when Davis? proposed removal of the 
uterus at the time of cesarean section whenever hyster- 
ectomy was indicated for reasons other than steriliza- 
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tion or as a lifesaving measure. Since then many articles 
by both proponents and opponents have continued to 
appear in various medical journals. These presenta- 
tions reflect continuing interest in cesarean hysterec- 


. tomy by the medical community. 


' Bixby's classic article, in 1869, proposed cesarean 
hysterectomy as a lifesaving measure. A trend in mod- 
ern obstetrics is the more liberal use of cesarean hyster- 
ectomy for permanent sterilization. ™™- Repeated ce- 
sarean sections, uterine leiomyomas, benign abnormal 
uterine bleeding, carcinoma in situ of the cervix, de- 
fective uterine scar, and other uterine disease have 
often been listed as indications for removal of the 
uterus at the time of cesarean section. Elective proce- 
dures have been considered to be those carried out 
primarily for sterilization. Pletsch and Sandberg"! have 
challenged the validity of these concepts on the basis 
that the ultimate decision to remove the uterus even in 
the presence of these indications depends upon the 
absence of a desire for further childbearing. For this 
reason it is suggested that the term indicated cesarean 
hysterectomy be used only when the operation is neces- 
sary to preserve the life of the patient. All other cases in 
which the uterus could. be removed at a later date 
should be considered elective. 


Material and methods 

Between January 1, 1968, and December 31, 1977 
(10 years), 112 cesarean hysterectomies were per- 
formed by the obstetrics service of Tuomey Hospital, 
Sumter, South Carolina. Six obstetricians, all in private 


practice, were involved in the performance of these 


operations and in the postoperative care of these pa- 
tients. The purpose of this study was to analyze the 
experience with cesarean hysterectomy of a medium- 
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Table I. Cesarean hysterectomy: A 10-year 
experience 


Year. | . No. of cases —. 


1968 — 12 
1969 11 
1970 9 
1971 10 
1972 12 
1973 . 10 
1974 9 
1975 15 
1976 . 43 
1977 E 
Total | 112 


Planned, 89; unplanned, 23. 


Table II. Planned cesarean hysterectomies 











No previous 
cesarean section 
(No.) 


Previous 
cesarean section 
( No. ) 





Ind:cation 





Sterilization only 71 l - 19 
Sterilization and disease: — | o. 45 
Carcinoma in situ of — 4 
| Cervix 
Rh isoimmunization -— 2 
Cervical dysplasia — I 
Previous dysfunctional — l 
uterine bleeding 
Endometriosis — ] 
Shirodkar operation = ] 
Diabetes — l 
Chroniċ hypertension — l 
Twin gestation and — l 
toxemia . 
Breech presentation — . d 


Previous difficult labor — I 


sized community hospital. Particular attention was 
-given to whether the operation was planned during 
the prenatal course of uncomplicated pregnancies or 
whether it was unplanned and performed following 
hospitalization for medical complications or for com- 
plications during labor. The more important postop- 
erative aspects are also presented. In each of the 10 
years studied, nine to 15 cesarean hysterectomies were 
performed (Table I). | 
Planned. Fighty-nine of the 112 cases (79%) were 
planned during the prenatal course. All were per- 
formed at greater than 38 weeks' gestation. Seventy- 
'one of these patients had had at least one previous 
cesarean section, and cesarean hysterectomy was 
planned primarily for sterilization following delivery. 
Eighteen operations were planned for patients who 
had not had a previous cesarean section. Only three of 
these 18 were solely for sterilization, the remaining 15 
being performed for sterilization in conjunction with 
some other indication (Table II). These indications 
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Table III. Unplanned cesarean hysterectomies , 










Previous 
cesarean section 
(No.) 


No previous 
cesarean section 
" (No.) 





Indication 





Twins and abruptio i. ^ — 
placentae 

Abruptio placentae i 4 

Premature rupture of l — 
membranes l 

Placenta previa == 3 

Uncontrolled diabetes — 3 

Malpresentation — 3 

Cephalopelvic dispropor- — 2 
tion 

Prolapsed cord — l 

Dystocia — 1 

Twin gestation and uter- — ] 
ine inertia 

Toxemia and renal failure © — : l 

Ruptured appendix = 1 


were not believed to add any greater risk of complica- 


tions or morbidity than in the 71 a who had had 
a previous cesarean section. 

Unplanned. Twenty-three of the 112 cases (21%) 
were not planned during uncomplicated pregnancies 
but were done because of severe medical, surgical, or 
obstetric problems (Table III). Three patients had had 
cesarean sections in prior pregnancies but 20 had not. 
In all but four of these 23 cases, operation was per- 
formed at greater than. 37 weeks' gestation. Three of 
the four operations prior to 37 weeks' gestation were 


done because of acute uterine hemorrhage and one 


was in association with an intrauterine fetal death. All 
four were between 30 and 32 weeks' gestation. 

Maternal age in the entire series ranged from 20 
years in a patient with severe juvenile diabetes to 47 
years in an elderly primigravid woman with intra- 
uterine fetal death and renal failure. The average age 
was 30 years. Parity ranged from 0 to 10 with an aver- 
age of 2.3. Parity in the planned group was 2 while in 
the unplanned it was 3.7. 


Analysis cf results 


In the 89 patients undergoing planned cesarean hys- 
terectomy the average length of postoperative hospital 


. Stay was 7 days. One patient was returned to the operat- 


ing room on the sixteenth postoperative day for drain- 
age of a vaginal cuff abscess and then discharged on 
day 19. One patient had a 16- day postoperative stay 
after an associated biopsy of a vascular pancreatic 
mesothelioma. No other patient remained longer than 
11 days. Febrile morbidity is defined as a temperature 
of 100.4? F or greater on any two occasions 6 hours 
apart other than during the first 24 postoperative e 
hours. Seventeen ‘of the 89 patients (19%) | having 
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planned cesarean hysterectomies experienced febrile 
morbidity. All patients having prolonged postoperative 
stays (>7 days) remained because of fever, except two, 
who remained 10 days for catheter drainage following 
bladder perforation. Nineteen patients (21%) in this 
group received blood transfusion during or following 
operation. Fifteen of the 19 patients received transfu- 
sions of 1 U. Two patients received 2 U, one received 3 
U, and one patient received 4 U of blood. 

Eight (3596) of the 28 patients having unplanned 
cesarean hysterectomy had associated’ postoperative 
fever. One patient had a preoperative diagnosis of rup- 
tured appendix confirmed at operation. The longest 
postoperative stay in this group was 23 days in a 27- 
year-old patient with mental deficiency, severe diabe- 
tes, polyhydramnios, fetal death in utero, and cuff cel- 
lulitis. The average postoperative stay was 7.9 days. 
Thirteen patients (56%) received blood transfusion 
during or following operation. Nine of these 13 pa- 
tients received 1 U of blood..AIl four patients receiving 
more than 1 U of blood had associated acute uterine 
hemorrhage: two with placenta previa, one with ab- 
ruptio placentae, and one with rupture of a previous 
cesarean scar of the uterus. A comparison of postop- 
erative results in the planned and unplanned groups is 
presented in Table IV. 


Complications 


In the group of 89 patients having honed: cesar- 
ean hysterectomies, two sustained bladder perforation 
(Table V). One occurred prior to the cesarean uterine 
muscle incision and the other occurred during the hys- 
terectomy following cesarean section. Both of these 
perforations healed primarily with 10 days of continu- 
ous catheter drainage. One patient had a vaginal cuff 
abscess drained in the operating room on the sixteenth 
postoperative day. This was the only patient in the en- 
tire series who was returned to the operating room for 
additional operation. One superficial wound abscess 
was opened and drained on the ward without anesthe- 
sia. One patient experienced postoperative pyelone- 
phritis and ileus, IEEE nasogastric suction for 7 
days. 

There were no complications in the 23 unplanned 
cases other than postoperative fever. 

There were no maternal deaths. All infections re- 
sponded to antibiotics except the two requiring drain- 
age. No blood transfusion reactions were noted. Three 
of the 112 patients were readmitted to the hospital 
after initial discharge. All were from the planned 
group and were readmitted for vaginal cuff infection. 


‘All three responded to antibiotics and were discharged 


after 2, 7, and 4 days, respectively. 
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Table IV. Postoperative results 


Unplanned . 


Average postoperative stay (days) y 7.9 
Febrile morbidity (96) 19 35 
Blood transfusion (96) l 21 56 


Table V. Complica tions 






Planned Unplanned 
| group group 
Complication (No.) (No.) 









Surgical: 
Bladder per foration 2 — 


Other: 
Vaginal cuff abscess 1 — 
Superficial wound abscess 
Ileus, nasogastric suction l —. 


pd 


Comment 
- From the results presented in Table IV, it appears 
that cesarean hysterectomy is a more benign procedure 


‘if planned for sterilization in uncomplicated pregnan- 


cies than if done on an unplanned basis in complicated 
pregnancies. These results are, of course, not surpris- 
ing. The unplanned cases done in an urgent or emer- 
gency situation required almost one additional postop- 
erative hospital day. Febrile morbidity was almost two 
times as great and the transfusion rate was over two 
and one half times as great. 

The average 7- -day postoperative stay in the planned 
group compares favorably with that of abdominal hys- 
terectomy alone. Forty-five patients were discharged 
on the fifth or sixth postoperative day and twenty-five 
on day 7 so that 70 of the 89 patients (79%) were re- 


. leased by the seventh day. A review of the literature in 


1970, by Patterson," compared febrile morbidity in ce- 
sarean section with tubal ligation to that tn cesarean 
hysterectomy. In cesarean section with tubal ligation 
the incidence of febrile morbidity was 16% to 53% 
while in cesarean hysterectomy it was 25% to 53%. The 
incidence of febrile morbidity in the 89 planned cases 
in this series was 19%. There were three cases of uri- 
nary tract infection and one superficial wound infec- 


tion, the remaining infections were all due to cuff 


cellulitis. 

The single most criticized factor in discussions of ce- 
sarean hysterectomy seems to be the necessity for blood 
transfusion. Transfusion rates as high as 83% have 
been reported in elective cesarean hysterectomy.’ The 
transfusion rate in the 89 planned cases in this series 
was 21%. Of interest is the fact that 15 of the 19 pa- 
tients transfused received only 1 U of blood. 
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With today's liberal attitude toward surgical steriliza- 
tion, interest in cesarean hysterectomy has persisted. 
Proponents cite the elimination of later hysterectomy, 
guaranteed sterilization, and removal of a potential site 
of cancer as reasons for performing cesarean hysterec- 
tomy. Hysterectomy is said to be performed three times 
as often in women who have had cesarean section than 
in women who have been delivered vaginally." Op- 
ponents claim the high rate of blood transfusion and 
surgical complications as reasons against cesarean hys- 
terectomy. Surgical complications in the 112 cases pre- 
sented were few in number and not severe. It is prob- 
able that in most of the patients in the planned group 
receiving 1 U transfusions either blood replacement 
could have been omitted or transfusion should have 
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been done prop Mes in preparation for anesthesia. 
and major surgery. ' 

- Most authors agree today that cesarean hysterectomy 
done when hysterectomy could be performed at a later 
date should be called elective. Those done for urgent 
or emergency conditions should be termed indicated. 
It seems that elective cesarean hysterectomy should not 
be contemplated unless cesarean section has been per-: 
formed in a previous pregnancy. The risks and.compli- ` 
cations of abdominal delivery must be considered 
higher than for a normal vaginal birth. This principle is 
supported despite the absence of any greater compli- 
cations in primary cesarean hysterectomy in this series. 

Continuing review should help guide the future use 
of cesarean hysterectomy as a method of sterilization. 
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Discussion 
DR. ERNEST H. BROWN, JR., Lumberton, North 


Carolina. Dr. Britton's series has been divided into ce- 
sarean hysterectomies which were planned during the 


prenatal course and those that were unplanned prior to 


the onset of labor or some obstetric emergency. 

The choice of the method of sterilization for'a 
woman depends on many factors: the patient's ac- 
ceptance, the surgical indication; the surgeon's recom- 
mendation, and economic considerations. Cesarean 
hysterectomy is an operation which normally accom- 
plishes sterilization and rarely requires additional] Op- 
eration. The need for further gynecologic operation is 
thereby eliminated. Cesarean hysterectomy, from its 
inception and even today, has been a.controversial pro- 
cedure. Objections to cesarean hysterectomy are in- 
creased operative time, increased blood loss, increased 
. morbidity, the occasional loss of an adnexa, incomplete 
removal of the cervix, and to some women the loss of 
body function. 

I would like to discuss briefly those patients de- 
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scribed :by Dr. Britton who had had no previous cesar- 
ean section and, from the materials presented, no indi- 
cation for the initial primary cesarean section. In these 
cases it is my opinion that the cesarean hysterectomy 
was performed onlv because the patient wished to be 
sterilized. Of the 89 patients with planned cesarean 
hysterectomy, 18 had had no previous cesarean section. 
Of these 18, as presented in Table II by Dr. Britton, six 
patients might possibly have had indications for cesar- 
ean section and hysterectomy. Therefore, 12 patients 
were submitted to delivery of their child by cesarean 
section with the incumbent risk of prematurity, the an- 
esthetic risk, and the increased obstetric morbidity, 
without a clear-cut indication for cesarean section. 
Those patients who had unplanned cesarean hysterec- 
tomy with no previous cesarean section had a more 
clear-cut indication for both cesarean section and ce- 
sarean hysterectomy. 

This subject is readily compared to cesarean section 
and bilateral partial salpingectomy. Our experience at ` 
Southeastern General Hospital, Lumberton, North 
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Carolina, which has a comparable service, is interesting 
in that we do very few cesarean hysterectomies. Over 
the 10-year period from January 1, 1968, through De- 


'cember 31, 1977, 10 cesarean hysterectomies were per- 


formed at Southeastern General Hospital. Four of 
these patients presented with a ruptured uterus, two 
with placenta accreta, one with severe amnionitis, one 
with cervical dysplasia and footling breech, and one 
with severe uterine inertia due to a Couvelaire uterus; 
one cesarean hysterectomy was done for elective sterili- 
zation at the time of repeat cesarean section. 

During this same time, 216 cesarean sections with 


. bilateral partial salpingectomy were performed. Seven- 


teen (896) of these patients were transfused, and six 
of these received only 1 U. Only 34 had febrile mor- 
bidity as defined by Dr. Britton, for a 15.796 in- 
cidence. f 


More interesting are the three patients who have: ` 


been readmitted for further gynecologic operation. 
Only one had a vaginal hysterectomy because of cervi- 
cal dysplasia; one underwent laparotomy because of a 
twisted ovarian cyst, and last there was one ruptured 
tubal pregnancy. Our experience over these 10 years 
shows less than the usual quoted figure of 3096 of pa- 
tients with bilateral partial salpingectomies being re- 
admitted for further gynecologic surgery. A review of 
bilateral partial salpingectomy at our hospital, 15 years 
ago, revealed that some 43% of patients who had only 
bilateral partial salpingectomy had been readmitted for 
further gynecologic surgery. I cannot explain this dif- 
ference. 

From these two series we see that planned cesarean 
hysterectomies are associated with an increased trans- 
fusion rate compared with that of cesarean sections and 
bilateral partial salpingectomy. There is only a slight, 
and most likely insignificant, increase in febrile mor- 
bidity. With the unplanned cesarean hysterectomy, the 


‘febrile morbidity and transfusion rate are about four 


times the rate for cesarean section and bilateral partial 
salpingectomy. Obviously the indication for the un- 
planned cesarean hysterectomy has influenced these 
two areas of concern. 

I must agree with Dr. Britton's conclusion that elec- 
tive cesarean hysterectomies should not be contem- 
plated unless there is an obstetric indication for cesar- 
ean section. Cesarean hysterectomy should be reserved 
for patients with gynecologic or obstetric pathology. 


Dr. Britton, do you advocate and encourage cesarean . 


hysterectomies for sterilization at the time of elective 
repeat cesarean sections today? EE 
Dr. W. REED WOOD, Greensboro, North Carolina. 
Dr. Britton has presented a 10-year group of cases with 
an analysis of several of the more pertinent facts of the 
procedure, some of which may or may not prove statis- 
tically valid, but all of which are important to analysis. 
I attempted a comparison for a 10-year period end- 


ing December 13, 1978, the last completed record 


room vear at Moses H. Cone Memorial Hospital in 
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Greensboro, North Carolina. During this time approx- 
imately 20 to 25 obstetrician-gynecologists delivered 
18,523 babies and performed 1,522 cesarean sections, 
an incidence of 8.296. Dr. Britton's total number of 
deliveries and cesarean sections was not stated. 

In the Greensboro series, four doctors performed 
approximately 75% of the cesarean hysterectomies, 
and the remainder were divided among the other doc- 
tors. A total of 29 of 35 of the Greensboro series were 
planned, in comparison to 88 of Dr. Britton’s. The rate 
of morbidity in the planned group was 20% (7 of 35 
patients) in the Greensboro series in comparison to 
19% reported by Dr. Britton. Prophylactic antibiotics 
were given to 10 of our patients, 6 of 29 in the planned 
group and 4 of 6 in the unplanned group (7 of the 10 
were in the last 3 years). Dr. Britton gave no informa- 
tion on prophylactic antibiotics for his series. 

Blood transfusion was required in 5696 of the 
Greensboro series. A total of 28 U was given to 10 of 35 
patients. The largest transfusion was 6 U in a case with 
a Couvelaire uterus. The infant was hydrocephalic and 
diéd a few days later. Obviously this was not an elective 
case. n 

No particular medical disease was used as an indica- 
tion for cesaren hysterectomy. A planned cesarean hys- 
terectomy was performed in one patient upon whom a 
Strassman procedure had been done. 

The average length of stay was 8 davs, with a maxi- 
mum of 16. The length of stay dropped in the later 


‘years, indicating a well-functioning peer review. 


Two of our patients. were readmitted. One patient 
had pancreatitis associated with acute and chronic 
ethanol habituation, and the other patient had multiple 
pulmonary emboli arising from a necrotizing lesion of 
the omentum. 

Estimated blood losses were poorly reported. Post- 
hysterectomy hematocrits, where reported, ranged 
from 22.8% to 41%. The patient with a hematocrit of 
22.8% had an estimated blood loss of 750 ml, and none 
was replaced. The preoperative hematocrit was 36%. 

The average age in the Greensboro series was 29 
years compared to 28 in Dr. Britton’s group. Only 6 of 
35 had histologic changes. One of the patients in the 
unplanned group had a pseudomucinous cyst of an 
ovary. 

There has been considerable liberalization relating to 
cesarean hysterectomy in my 33 years in Greensboro. 
About 1950, I presented an analysis of my experience 
of about 12 cases (including residency cases) to the So- 
ciety. The State Journal turned it down for publication 
as “being too radical.” : 

The above comparative figures vary but little from 
South to North Carolina. 

Cesarean hysterectomy is not an innocuous proce- 
dure, but, when done by well-trained practitioners on 
well-informed patients, it is a procedure well worth- 
while—one with minimal risks and resulting in happy 
patients. 
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DR. BRITTON (Closing). In response to Dr. Brown's 
one question regarding primary cesarean hysterec- 
tomies in this series, I can only say that these cases were 
_done in the earlier years of the study. As mentioned in 
my remarks, I concur that primary cesarean hysterec- 
tomy solely for sterilization and without obstetric indi- 


cation for cesarean section is generally unwarranted.: 


There was one question from the audience about-why 
pulmonary embolus had not been discussed, There 
were no cases of pulmonary embolism in the cases 
under study, and thus it was not mentioned. The ques- 
tion of medicolegal risk and the usage of terms such as 
"elective" and "indicated" was raised. As with any sur- 
gical procedure, there is inherent medicolegal risk and 
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possibly there is some additional risk when operations 
for elective sterilization are carried out. Thorough con- 
sultation with the patient, which includes detailed ex- 
planation of the operation, in addition to possible 
complications and expected results should help mini- 
mize this risk. I believe the time-honored principle that 
good patient rapport is the best defense against 
medicolegal problems is still in effect. The terms "elec- 
tive" and "indicated" possibly could be better stated, 
but these have been the terms most prevalently used in ` 
articles in the literature on cesarean hysterectomy. 
These are for academic background of course and are 
not coded as part of a discharge diagnosis on hospital 
charts. 
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Two case reports of patients with myasthenia gravis, premature menopause at ages 18 and 29 
years, and evidence of thyroid and ovarian autoimmunity are presented. Both patients had elevated 
gonadotropins, sex steroid values in the menopausal range, and ovaries without follicular activity. 
An autoimmune etiology is suggested because of the high titers of antithyroid and antiovarian 


antibodies. (AM. J. OBSTET. GYNECOL. 137:893, 1980.) 


MYASTHENIA GRAVIS has proved in most cases to be 
an autoimmune disease involving formation of an- 
tibodies that cross-link to postsynaptic acetylcholine re- 
ceptors." * Myasthenia gravis in association with hy- 
perthyroidism or hypothyroidism on an autoimmune 
basis has been described frequently,? but rarely has 
premature ovarian failure been associated with myas- 
thenia gravis.* ? Two patients with myasthenia gravis, 
evidence of thyroid antibodies, and premature meno- 
pause are described. Studies of autoimmunity and sex 
hormone status are presented. 


Case presentations 


Case 1. A 30-year-old, white woman, gravida 0, had 
menarche at age 11 with regular menses until age 14, 
when she simultaneously developed progressive muscle 


From the Section of Reproductive Endocrinology and 
Infertility, Department of Obstetrics and Gynecology and 
the Department of Basic and Clinical Immunology and 
Microbiology, Medical University of South Carolina. 


Research supported in part by the General Clinical 
Research Center, Medical University of South Carolina 
(Grant *RR1070), and by United States Public Health 
Service Grants CA-25746 and Al-67063. 


Presented at the Forty-second Annual Meeting of the 
South Atlantic Association of Obstetricians and 
Gynecologists, Atlanta, Georgia, February 3-6, 1980. 


Reprint requests: H. Oliver Williamson, M.D., Section of 


Reproductive Endocrinology and Infertility, Department of 


Obstetrics and Gynecology, Medical University of South 
Carolina, 171 Ashley Ave., Charleston, South Carolina 
29403. 


0002-9378/80/160893--09$00.90/0 € 1980 The C. V. Mosby Co. 


Table I. Antithyroid and antiovarian antibody 
titers in the sera of two patients with myasthenia 
gravis and ovarian dysfunction 








Antiovarian anti- 
bodies (recip- 


rocal titers) 


Antithyroid anti- 
bodies (recip- 


rocal titers) 





Case | 2,048 >64 2,048 64 

Case 2 512 >64 2,048 >64 

Normal subjects 10+ 2 0 5+2 17+ 8 
(n = 45) 


*Passive hemagglutination. 
+I mmunofluorescence. 


weakness and menstrual irregularity requiring two 
curettages at ages 15 and 16. Subsequently, she had 
infrequent menses, finally becoming amenorrheic at 
age 18. Myasthenia gravis was diagnosed | year after 
onset of muscular weakness on the basis of an in- 
tramuscular Prostigmin* test. However, this drug was 
not effective orally. She has been maintained on a reg- 
imen of Mytelaset to the present time with only one 
cholinergic crisis and reasonable control of the disease 
except for some diplopia and moderate muscle weak- 
ness. At age 17, protein-bound iodine (PBI) was 4.6 
u.g/ 100 ml (normal 4 to 8), and the patient was given a 
low dose of thyroid extract. She was treated for | year 
with a sequential oral contraceptive but had break- 


*Roche Laboratories, Nutley, New Jersey. 
*Winthrop Laboratories, New York, New York. 
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Fig. 1. Immunofluorescence patterns of antiovarian antibodies in Case 1. A: Positive follicle. B: 
Positive theca cell layers from adjoining follicles. 


Table II. Autoantibody titers in ovary measured by Coombs test and immunofluorescence 





Passive hemagglutination 









General 
immunoglobulin 


Case | 256 512 
Case 2 Tissue fixed 









Immun ofluorescence 






General 


im munoglobulin IgM 





+++ +4 +++ 
+++ —-—— LS 


+++ 
+++ 





through bleeding, did not feel well, and required an 
increase in Mytelase to 100 mg every 4 hours while 
awake. This was decreased to 75 mg on discontinuance 
of the oral contraceptive. She had no subsequent 
somatic growth after the onset of myasthenia. She had 
premenstrual molimina, primarily left lower quadrant 
abdominal discomfort, but there was no associated 
bleeding. Provera,* 10 mg by mouth daily for 5 days, 
failed to induce withdrawal bleeding. She subsequently 
developed hot flushes and was referred for evaluation 
at age 18. Height was 106 cm with normal proportions; 
weight was 50.6 kg, and blood pressure was 110/80 mm 
Hg. Some drooping of the left upper eyelid with 
difficulty in tracking, being more pronounced in the 
left eye than in the right, and facial asymmetry on smil- 
ing was noted. The thyroid was not enlarged. The 
breasts were well developed with bilateral lactation de- 
tected on stripping. Normal secondary sex hair was 
present and the clitoris was normal. The vagina, cervix, 
and uterus were severly atrophic and neither ovary was 
palpable. 

The neurological consultant felt that the disease was 
adequately but not optimally controlled on a regimen 
of Mytelase, 75 mg every 4 hours. Considerable evi- 
dence of muscle weakness was found and the diagnosis 
was reconfirmed by appropriate testing. The ophthal- 
mologist noted slightly increased blind spots but no 
evidence of field cuts to suggest pituitary tumor. 


*Upjohn Company, Kalamazoo, Michigan. 


Relative lymphocytosis was present (50 lymphocytes, 
48 polymorphonuclear leukocytes, 1 eosinophil, and 1 
basophil per 100 white blood PBI and 
triiodothyronine resin uptake were reported as low 
normal. Thyroid-stimulating hormone was 4.9 „U/ml. 
Growth hormone level responded normally to insulin- 
induced hypoglycemia. The urinary 17-ketosteroid 
level rose from 7.2 to 11.1 mg/24 hr and the 17- 
ketogenic steroid level rose from 10.9 to 76.8 mg/24 hr 
following an oral Metopirone* test. Urinary follicle- 
sumulating hormone level (FSH) was 48 MUU/24 hr. 

Lactation gradually cleared by age 22, but spontane- 
ous menses did not ensue and hot flushes recurred. A 
variety of oral contraceptives were prescribed but were 
discontinued after causing headaches and loss of sense 
of well-being. 

The patient married and, in spite of considerable 
knowledge of her disease and its hazards, expressed a 
profound and strong desire for pregnancy. At age 25, 


cells). 


Premarin? and Provera and subsequently three sepa- 
rate cycles of Clomid, to 150 mg/day for 5 days, were 
given without evidence of ovulation, at which time it 
was suggested to her physician that she be re-evaluated. 

Plasma FSH was 45 mIU/ml; plasma estradiol, 10.7 
ng/100 ml (normal); progesterone, 107 ng/100 ml 
(anovulatory); and testosterone, 43 ng/ 100 ml (normal). 


*Ciba Pharmaceutical Company, Summit, New Jersey. 
tAverst Laboratories, New York, New York. 
tMerrell-National Laboratories, Cincinnati, Ohio. 
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Fig. 2. Immunofluorescence patterns of anti-thyroid antibodies in Case 1. 4: Negative control. B: 
Floccular pattern of "surface" and microsomal antigens. 


It was suggested to her physician that she had probably 
undergone premature menopause on an autoimmune 
basis, that it would be futile to further attempt induc- 
üon of ovulation, but that the FSH determination 
should be repeated in 1 year. At that time, the FSH 
level had risen to 240 mIU/ml with a luteinizing hor- 
mone (LH) value of 137 mIU/ml. Sex chromatin was 
positive and the peripheral leukocyte karyotype was 
46,XX. She was readmitted for study and underwent 
bilateral oophorectomy and curettage with findings of 
2 by 0.75 cm yellowish ovaries showing no evidence of 
follicular activity. No endometrial tissue was recovered. 
The abdominal pain subsequently disappeared and she 
now feels better while being maintained on a regimen 
of cyclic Premarin and Provera while continuing 
Mytelase and thyroid replacement. 

Case 2. A 39-year-old black woman, gravida 1, para 
2, abortus 0, had menarche at age 14 with regular 
cycles until age 25, when cycles became irregular. She 
finally became amenorrheic at age 29. Elevated gonado- 
tropins and atrophic vaginal smears were noted at an- 


other university center. She was placed on a regimen of 


estrogen therapy for 3 years but this was discontinued 
because of adenomatous endometrial hyperplasia and 
menorrhagia. Myasthenia gravis was diagnosed at age 
17 by a Tensilon* test and an electromyelogram. Thy- 
romegaly and an elevated erythrocyte sedimentation 
rate of 37 mm/hr were noted. She was treated with Mes- 
tinon* with good initial response. At age 20, she be- 
came pregnant, developed eclampsia, and was deliv- 
ered of twins, one of whom died in the neonatal period. 
Whether or not either showed evidence of neonatal 
myasthenia is unknown. The patient began to develop 
weakness unresponsive to larger doses of Mestinon; 
she underwent thymectomy and tracheotomy with sub- 
sequent increased strength on a lower dose of Mesti- 


*Roche Laboratories. 


Table III. Serum immunoglobulin levels in patients 
with myasthenia gravis (all values in milligrams 
per 100 ml) 


IgG IgA IgM 

Normal subjects 1,000 + 392 206 + 196 135+ 73 
(n = 50) 

Case | (before 1,800 210 115 
oophorectomy) 

Case | (after 2.300 700 120 
oophorectomy) 

Case 2 (after thy- 1,400 700 42 
mectomy) 





non. Thyromegaly was again noted, at which time the 
antithyroid antibody titer was greater than 1:8,192. At 
age 27, increasing ptosis was noted, which was unre- 
sponsive to therapy. Antithyroid antibody titer was 
then 1:4,096. The long-acting thyroid stimulation test 
was negative and thyroid function tests were borderline 
low. Two years later, she was admitted to yet another 
institution because of inadequate control of myasthenia 
gravis. The right lobe of the thyroid bore a 2 by 2 cm 
nodule and the antithyroid antibody titer was 1: 
60,000. She was believed to have euthyroid Hashi- 
moto’s thyroiditis with a good response to prednisone 
therapy (20 mg/day). She was also known to have type 
II-A hyperlipidemia and diverticulosis. She was first 
referred to us at age 37 because of failure to respond to 
increasing doses of Mestinon (90 mg four times daily 
plus a 180 mg timespan capsule at bedtime). 

Height was 163 cm; proportions were normal; 
weight was 82.1 kg, and blood pressure was 129/90 mm 
Hg. There was apparent right exophthalmos attributed 
to old eye trauma and previous operation. Left ptosis, 
tracheostomy scar, and mild thyromegaly were noted. 
Muscle weakness progressing with exercise was pres- 
ent. Breast development, pubic hair, and clitoris were 
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Table IV. Plasma hormones prior to oophorectomy 


FSH LH 
(mIU/ml) | (mIU/ml) 





Prolactin 


(ng/ml) 





Normal subjects 5-35 8-80 6-22 
Case 1 240 137 4.9 
Case 2 166 63 Be. 





Estrone Estradiol 
(ng/100 ml) | (ng/100 ml) 


1.4-3.8 
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DHA 
(ug/100 ml) 





Progesterone 170HP 
(ng/100 ml) | (ng/100 ml) 


8.2 2.15 29-75 11-80 200-1500 
ES 105 57 593 
-A d 121 38 128 


17OHP: 17-Hydroxyprogesterone; DHA: dehydroepiandrosterone; DHAS: dehydroisoandrosterone sulfate; A*A: A*-andro- 


sterone; T: testosterone. 


normal. The vagina was moderately atrophic; the 
uterus was small and a 2 by 3 cm left adnexal mass was 
detected. 

A Tensilon test was positive. Two chest x-ray films 
showed multiple 2 to 3 mm nodular densities through- 
out both lung fields, suggesting the possibility of 
malignancy, sarcoidosis, or tuberculosis. Thyroid- 
stimulating hormone was 8.6 mIU/ml (normal 0 to 10); 
antithyroid antibody—microsomal was positive at 1: 
80, and antithyroid antibody—thyroglobulin was neg- 
ative. Triiodothyronine resin uptake was 44.9 (normal 
35 to 45), and triiodothyronine was 86 ng/100 ml 
(normal 75 to 220). Cholesterol was 433 mg/100 ml. 
Antinuculear antibodies were negative; C3 was 140 
(normal 74 to 178), and C4 was 28 (normal 14 to 46). 
FSH was 140 mIU/ml; LH was 69 mIU/ml, repeat FSH 
and LH values were 122 and 71 mIU/ml, respectively. 
Prolactin was 7.3 ng/ml (normal). Mediastinal tomog- 
raphy was demonstrated no abnormality. Endometrial 
biopsy produced no tissue. She was treated with pred- 
nisone, 100 mg daily, while Mestinon was tapered to 60 
mg orally every 4 hours with a 180 mg timespan cap- 
sule at bedtime. Prednisone was then reduced to 10 
mg/day at the time of discharge with complete clearing 
of pulmonic lesions and marked improvement in myas- 
thenia gravis symptoms. She was readmitted 1 month 
later and underwent laparotomy and left salpingo- 
oophorectomy with findings of chronic salpingo- 
oophoritis, a 1 by 0.75 cm right ovary without evidence 
of follicular activity, and a 3 by 3 cm cystic left ovary. 
The pathologist reported an old hemorrhagic cystic 
structure filled with clefts of cholesterol esters and 
hemosiderin pigment (with giant cells). Corpora al- 
bicantia and focal calcifications were present in the 
ovarian stroma but no follicles or ova were identified. 
Triiodothyronine resin uptake was 30.9% (normal 35% 
to 45%); thyroxine, 5.1 4g/100 ml (normal 4.5 to 11.5 
Ag/ 100 ml); thyroid-stimulating hormone, 3.9, 5.5, and 
8.6 «U/ml; triiodothyronine, 87 and 104 ng/100 ml 
(normal 75 to 220 ng/100 ml); and 24-hour radioactive 
iodine uptake, 12% (normal 10% to 35%). Thyroid- 
stimulating hormone -releasing factor test was normal 
(rise of thyroid-stimulating hormone from 8.3 to 23.5 
“U/ml). Antinuclear antibodies and thyroid gland 
were negative; sex chromatin, positive. Chromosomal 
cultures failed to grow on two occasions. 


Material and methods 


Estimation of steroids, immunoglobulins, antibodies 
to thyroid and ovarian antigens, and T lymphocytes 
were by methods previously published.* 7 


Results 


Thyroid and ovarian autoimmunity in patients with 
myasthenia gravis. Highly elevated antithyroid and 
antiovarian antibody titers were obtained by passive 
hemagglutination and immunofluorescence (Table I 
and Figs. 1 and 2). The ovarian tissue from the patients 
contained high titers of antiovarian antibodies as 
shown by passive hemagglutination and immunofluo- 
rescence. In both patients, the IgA class of antiovarian 
antibodies was dominant (Table II). 

Serum immunoglobulin levels in myasthenia gra- 
vis. Both patients had high levels of circulating IgG. Of 
interest was the elevation of immunoglobulin levels in 
Case 1 after bilateral oophorectomy. Serum IgA levels 
were highly elevated (three times over normal levels) in 
both patients. IgM levels were in the low normal range 
(Table III). 

Percentages of T lymphocytes in myasthenia gra- 
vis. The percentages of TE-t and TE-a lymphocytes 
were normal in both patients. 

Gonadotropins and steroid values. These levels 


were in the menopausal range prior to oophorectomy 
(Table IV). 


Comment 


The initiating factor in myasthenia gravis is un- 
known. Presumably, some stimulus such as a viral in- 
fection is operative. A two-step intrathymic pathogen- 
esis has been proposed,* whereby primitive intrathymic 
stem cells are induced by a stimulus to form myogenic 
cells. Immunocompetent T lymphocytes start an au- 
toimmune reaction against the myogenic cells. Because 
of the autosensitized effect, T lymphocytes leave the 
thymus and either infiltrate the synaptic spaces of pe- 
ripheral muscle or participate in formation of autoan- 
tibodies. Wekerle and Ketelsen? feel that the stem cells 
are pluripotent, and hence other tissue-specific au* 
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Cortisol 


(ugl100 ml) 


290 + 34 80-300 15-65 5-95 
175 154 80 
130 25 17 4.9 





toimmune diseases could originate in the thymus. The 
presence of other autoimmune diseases with myas- 
thenia gravis such as systemic lupus erythematosus,” !? 
pernicious anemia," Hashimoto's thyroiditis, "^'^ and 
other thyroid disorders!'*: '® are well known. Marked 
increase in organ-specific autoantibodies, such as to 
thyroid, skeletal, muscle, and gastric parietal cells!” as 
well as to the acetylcholine receptors,' has been re- 
ported. Patients with premature menopause and go- 
nadal dysgenesis are known to frequently have high 
antiovarian antibody titers.'*-** However, our study 
differs from that of Board and associates’ in that we 
noted ovarian antibodies and they did not. 

Acetylcholine will produce contractions in isolated 
ovarian preparations, implying the presence of ace- 
tylcholine receptors.” Also acetylcholine-elicited re- 
sponses have been noted in primary and secondary 
oocytes.*® Antibodies against striated muscle end-plate 
acetylcholine receptors presumably could cross react 
with ovarian receptors and induce ovarian changes. By 
our methods, we detected antibodies to ovarian folli- 
cles, especially theca and granulosa cells. Stromal 
fluorescence was considered nonspecific. Whether ace- 
tylcholine receptors are present in these cell compo- 
nents is under study. 

The possibility of antigonadotropic antibodies?’ in 
these patients exists, i.e., antibodies that would allow 
high levels of gonadotropic hormones to exist and yet 
be physiologically ineffective because of inactivation. 
Such bound gonadotropins presumably would react in 
a radioimmunoassay; this is thought an unlikely expla- 
nation. 

The complete absence of ova or follicles in the sec- 
ond patient and the degenerative appearance of the 
few seen in the first instance would negate for all prac- 
tical purposes the existence of the “insensitive ovary 
syndrome"?* or Savage syndrome.” The degenerated 
appearance of the follicles in the first case and focal 
calcifications in the second case are reminiscent of the 
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findings in the gonadal tissue of most patients with 
gonadoblastoma? and probably represent a similar 
degenerative process. The high levels of antiovarian 
antibodies detected in these patients may suggest an 
autoimmune etiology in the follicular degeneration. 

Mumps oophoritis rarely produces ovarian failure 
and presumably this viral infection could involve the 
thyroid and thymus simultaneously. However, in nei- 
ther case was mumps clinically diagnosed just prior to 
the onset of the illness. Also viral infections need not be 
clinically apparent to induce autoimmune disease.?! 

It is of some interest that the pain in the gonadal 
region and muscle strength of the first patient improved 
after gonadectomy while she was maintained on the 
same dose of the anticholinesterase medication and re- 
placement sex steroid therapy. However, she did not do 
as well as with oral contraceptives. Menstrual remissions 
of myasthenia gravis have been noted to correlate well 
with cyclic variations in acetylcholinesterase activity, 
possibly because of progesterone withdrawal or the ef- 
fect of estrogen in the absence of significant progester- 
one activity.?? Estrogen promotes the synthesis and acti- 
vation of acetylcholine and permits its accumulation by 
depressing acetylcholinesterase activity.** ?* 

Thyroid antibodies were found in 36 of 111 patients 
with myasthenia gravis.? These need not necessarily 
result from any of the known forms of thyroiditis.*® 
The matter of confusing myopathy secondary to 
hypothyroidism is an important consideration in diag- 
nosing myasthenia gravis; however, the diagnosis was 
confirmed on multiple occasions in these patients by 
appropriate testing. 

The similarities between many of the features of pa- 
tients described as having precocious menopause,” pa- 
tients with gonadal dysgenesis and others with mul- 
tiple endocrinopathies of an autoimmune basis would 
suggest some factor that induces specific antibody for- 
mation. It has been suggested that selective action of 
regulatory T cells (lymphocytes) is required to avoid 
immunologic reactions agains one's own tissue through- 
out adult life.?* If one could induce the thymus to direct 
antibody formation against some specific portion of the 
reproductive system without disrupting the hormonal 
cyclicity (as would analogues of LH-releasing factor as 
well as antiovarian antibodies) a new contraceptive 
might be in the offing. 
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DR. PAUL G. MCDONOUGH, Augusta, Georgia. Ovar- 


ian failure, prior to physiologic menopause, occurs 
when the ovary is unable to produce sufficient steroids 
for gonadotropin suppression. The diagnosis of ovar- 
ian failure prior to menopause is functional and bio- 
chemical based upon increasing levels of pituitary go- 
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nadotropins. In order to comprehend the spectrum of 
premature ovarian failure in the human one must ap- 
preciate the numerous factors contributing to the final 
differentiation of the human ovary. Normal ovarian 


development requires not only the absence of geneti- | 


cally active Y material but the presence of two geneti- 
cally active X chromosomes in the ovary during early 
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embryogenesis. Random biochemical inactivation of 
one human X chromosome occurs in all body cells at 
approximately 4 weeks of intrauterine life. Recent evi- 
dence seems to indicate that reactivation of the previ- 
ously inactivated second X occurs selectively in the 
human ovary and is essential for normal ovarian devel- 
opment. Normal ovarian development depends also 
upon physiologic germ cell migration from the yolk sac 
endoderm and a normal endowment of germ cells. If 
one blocks germ cell migration experimentally with 
bisulphan normal ovarian development does not occur. 
Less appreciated is the fact that mitotic activity in the 
genital ridge must be sufficient to enable the initial 
germ cell complement to increase in number. Last the 
transformation of a germ cell or oogonia into a primary 
oocyte Must occur at approximately 20 weeks of in- 
trauterine life. Factors that impair chromosomal pair- 
ing will prematurely accelerate meiotic events and lead 
to degeneration of the primary oocyte. These events 
are dependent in part upon gonadotropin stimulation 
in utero and during early infancy. These five factors 
are all important and degrees of complete or partial 
interference with any of them may result in varying 
degrees of ovarian endocrine and exocrine failure. 

The only well-established etiology of ovarian failure 
in humans is related to privations or deletions of sex 
chromosome material. This is seen in patients with go- 
nadal dysgenesis. The privations of X material in these 
individuals invariably lead to ovarian failure. Approx- 
imately 10% or 12% of gonadal dysgenesis patients 
may have abbreviated menstrual lives with varying de- 
grees of endocrine and rarely exocrine activity. The 
complete or partial absence of the second X chromo- 
some in these individuals limits the genetic coding for 
ovarian development. Improper meiotic pairing in 
utero coupled with increases in fetal pituitary gonado- 
tropins accelerates meiotic division and subsequent loss 
of these normally dormant primary oocytes. 

The most difficult group of individuals to com- 
prehend are those individuals who develop biochem- 
ical ovarian failure with normal 46,XX chromosomes. 
Dr. Williamson and his group have addressed one of 
the presumed etiologies of chromosomally competent 
46,XX ovarian failure. I think it is important to ap- 
preciate that the etiology of chromosomally intact ovar- 
ian failure may be varied. A partial list of some of the 
etiologies follows: 

l. Single gene etiology—autosomal recessive 

2. Environmental etiology 

3. Autosomal defects in association with chromo- 
somally competent ovarian failure 

4. Ovarian failure secondary to infiltrative disease 
in the ovary 

5. Ovarian failure secondary to 17a-hydroxylase 
deficiency 
.. 6. Gonadotropin-resistant ovary (Savage syndrome) 

7. Ovarian failure occurring in association with 
neurological disorders such as myotonia dystrophica 
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8. Ovarian failure related to chemotherapeutic 
drugs 

9. Ovarian failure secondary to autoimmune phe- 
nomena 

10. Radiation therapy 

This list is incomplete since in most instances one 
cannot determine the etiology of the premature 46,XX 
ovarian failure. The occurrence of ovarian failure in 
siblings with neurosensory hearing deficits suggests 
genetic autosomal recessive modes of inheritance. Re- 
ports of identical twins discordant for ovarian failure 
suggests environmental factors in utero or in early in- 
fancy. Chemotherapeutic drugs and in our experience 
childhood radiation (1,200 R) have been associated 
with premature ovarian failure. Rarely abnormalities 
of autosomal chromosomes have been reported to be 
associated with biochemical and anatomic ovarian fail- 
ure. Some of the reported autosomal abnormalities are 
polymorphisms or chromosomal variants rather than 
chromosomal abnormalities with phenotypic effects. 
Diseases such as tuberculosis and mucopolysacchari- 
dosis may infiltrate the ovary sufficiently to ablate ovar- 
ian function. Myotonia dystrophica is an interesting 
autosomal dominant neurological disorder that may be 
associated with premature testicular and ovarian fail- 
ure. It is one of the rare human instances when an 
autosomal gene may be incriminated in gonadal 
failure. 

The Charleston report is helpful in delineating the 
role of autoimmune disease in chromosomally compe- 
tent ovarian failure. Most of the reported cases of au- 
toimmune ovarian failure are in association with 
known autoimmune adrenal or thyroid disease. Ovar- 
ian failure secondary to autoimmune disease is difficult 
to document. Myasthenia gravis is associated with a 
heightened immune response and results in nonspecif- 
ic immunoglobulin elevations. The evidence in these 
two cases would tend to suggest a widespread immu- 
nologic phenomena but one must be cautious as to the 
specificity of ovarian tissue antibodies. It is unfortunate 
that ovarian antibodies must be evaluated in situations 
where high titers of immunoglobulins are already 
present due to the primary immunologic stimulus. It 
might have been helpful in the first case if the authors 
had had the opportunity to investigate more carefully 
for primary hypothyroidism including thyroid-stimu- 
lating hormone and prolactin levels. They have 
pointed out the importance of differentiating the 
myopathy of primary hypothyroidism from that of 
myasthenia gravis. Most patients with myasthenia 
gravis do not develop primary hypothyroidism, lupus 
eythematosus, gonadal failure, or other suspected im- 
munologic problems. It is difficult in the few pluri- 
glandular immunologic syndromes to know whether 
cause-and-effect is operative. The defect in myasthenia 
is thought to be some problem in the nerve end-plate 
related to antibody formation against the nerve end- 
plate itself. The precise mechanism by virtue of which 
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that antibody might attack other parenchymal tissues 
or provoke other antibodies against the ovary is enig- 
matic. The Charleston group has tried within the limi- 
tations of current immunologic techniques to make 
that connection. 

Comprehending the etiology of immunologic ovar- 
ian failure in chromosomally intact individuals is going 
to be a fascinating field of endeavor for the geneticist, 
endocrinologist, and immunologist in the next decade. 

DR. ROBERT J. THOMPSON, Jacksonville, Florida 
(Official Guest). The authors described two patients 
with myasthenia gravis and premature menopause. 
Each patient demonstrated significant levels of thyroid 
and ovarian antibodies. 

Myasthenia gravis is an autoimmune disorder of 
neuromuscular transmission and apparently is due to 
humoral antibodies that bind acetylcholine receptors at 
skeletal muscle motor end-plates.'? The presence of 
acetylcholine receptors in ovarian capsules, stroma, 
and oocytes suggests a possible common antigen to ex- 
plain the association of myasthenia gravis and ovarian 
failure.*: ° 

Presumably autoimmunity is responsible for Hashi- 
moto’s thyroiditis and Graves’ disease. A variety of thy- 
roid antibodies have been described in patients whose 
thyroid function may be normal, impaired, or exces- 
sive." Antibodies to thyroglobulin in significant titers 
were found in both patients. The first case was 
euthyroid although the thyroid function, as deter- 
mined by PBI and triiodothyronine resin uptake were 
described as low normal, possibly reflecting estrogen 
deficiency. In speculating about the cause of galactor- 
rhea from age 18 to age 22, it is conceivable that bor- 
derline low thyroid function resulted in hypothalamic 
secretion of thyrotropin-releasing hormone (TRH) 
which lead to prolactin secretion. 

The second patient was also euthyroid although she 
had hypercholesterolemia. She developed Hashimoto's 
thyroiditis which responded to prednisone therapy. 
The thyromegaly persisted. 

Premature menopause due to ovarian failure was 
demonstrated in both cases by elevated gonadotropins 
and clinical evidence of estrogen deficiency. It was not 
clear to me why each underwent a laparotomy; how- 
ever, ovarian tissue obtained revealed a few degenerat- 
ing follicles in the first case and the absence of ova or 
follicles in the second. Each case had significant serum 
levels of antiovarian antibodies. High titers of an- 
tibodies were present in the ovarian tissue obtained in 
each. 

Ovarian failure results from the lack of foilicles 
which respond to gonadotropin stimulation.’ Kinch 
and associates* described the histopathologic patterns 
of primary ovarian failure as afollicular and follicular. 
Jones and De Moraes-Ruehsen? first defined the “resis- 
tant ovary syndrome." The ovaries in such pauents 
contain a normal complement of primordial follicles 
which are unable to respond to elevated endogenous 
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gonadotropin. This rare syndrome may result from a 
FSH receptor protein defect or possibly an autoim- 
mune antibody to FSH receptor protein. Such has not 
been delineated. Austin and associates!" were unable to 
find antibodies to LH receptors in ovarian failure. 
The usual finding in primary ovarian failure is fol- 
licular depletion.’ Too rapid depletion of follicles or a 
normal rate of depletion with inadequate numbers of 
follicles to begin with results in premature ovarian fail- 
ure. In most cases the exact cause of the premature 
follicular depletion is not known. However, an. au- 
toimmune mechanism is suggested especially in those 
patients with other autoimmune diseases. Antiovarian 
antibodies and ovarian failure are most frequently as- 
sociated with idiopathic adrenal insufficiency." How- 
ever, Hashimoto's thyroiditis, hypoparathyroidism, and 
myasthenia gravis are other autoimmune diseases as- 
sociated with premature menopause." Though au- 
toantibodies to granulosa cells, theca interna, corpus 
luteum, oocytes, and interstitial cells have been dem- 
onstrated,” !'* ? the precise autoimmune mechanism 


leading to accelerated follicular depletion is yet to be 
defined. 


The two cases reported by the authors represent 
additional evidence that premature ovarian failure may 
have an autoimmune etiology. 
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DR. GEORGEANNA SEEGAR JONES, Norfolk, Virginia. 
Although I am certainly not an authority on immunol- 
ogy, I believe that Dr. Williamson's paper has several 
practical applications for us. First of these is that ovar- 
ian failure, whether it is primary, as with Turner's syn- 
drome or some variant thereof, or secondary, as in the 
premature menopause, is associated with autoimmune 
disease. Therefore, patients who have premature 
menopause should be checked for ovarian antibodies, 
if possible, and other autoimmune diseases. A family 
history of the most important of these diseases, diabe- 
tes, thyroid disease, thrombocytopenic purpura, per- 
nicious anemia, or Addison's disease, should alert one's 
suspicion. 

Our attention was first called to the fact that patients 
with gonadal dysgenesis and abnormal karyotypes have 
an unusual association of diabetes and thyroid au- 
toimmunity by the report of Van Campenhout and as- 
sociates (Fertil. Steril. 24:1, 1973). Since then, there 
have been a number of individual case reports. 
McNatty (J. Clin. Exp. Immunol. 22:378, 1975) stud- 
ied the problem from the other angle. He tested some 
23 patients with autoimmune disease for antiovarian 
antibodies and found nine who showed a substance in 
the serum which was cytotoxic to human granulosa 
cells. Eight of these were women and six had a prema- 
ture menopause with a normal 46,XX karyotype. 

Cellular immunity is mediated by T lymphocytes and 
humoral immunity by B lymphocytes. When the T cells 
"see" antigens ("stranger" cells, tumor cells, or viruses), 
they become activated to become “killer” cells by pro- 
ducing a cytotoxic substance. B lymphocytes have cell 
surface receptors for circulating antigens. When the 
antigen is bound to the cell surface of the lymphocyte, 
the cell is activated to secrete antibodies; thus, the B cell 
is responsible for humoral immunity and the T cell for 
cellular immunity. 

As T lymphocytes are the cells which distinguish self 
from non-self, if this immunologic system is defective, 
autoimmune disease occurs. Ovarian function can be 
destroyed in such immunologically defective individu- 
als either by failure to protect against a virus which 
then destroys the oocytes or by inability of the indi- 
vidual to differentiate "self" from “non-self” and 
therefore destruction of "self" cells. Interestingly, 
there is an X-linked B cell or humoral immunologic 
disease, Burton's agammaglobulinemia. The frequent 
occurrence of autoimmune disease with Turner's syn- 
drome suggests that the genes which control some of 
these immunologic functions are closely associated with 
the X chromosome. 


The next clinically important reason for recognizing 
the association between premature menopause and au- 
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toimmune disease is that in autoimmune disease remis- 
sions can occur. During such remissions, the elevated 
gonadotropins may return to normal levels, ovulation 
may be reinitiated, and pregnancy may occur. The only 
way to determine if this is a possibility is with an ovarian 
biopsy. If a biopsy is to be done, I would make a plea 
that you see an immunologist and make arrangements 
to do an immunologic investigation of the ovarian 
tissue. 

DR. WILLIAMSON (Closing). Dr. McDonough cau- 
tions regarding specificity of ovarian tissue antibody 
studies. We are aware of this, and I will ask Dr. Subbi 
Mathur to elaborate on our methodology.* 

Dr. Thompson questions the need for laparotomy 
and indeed we gave considerable thought to this in 
view of the dangers attendant to surgery in patients 
with myasthenia. However, we felt that this would be 
our only way of ruling out certain disorders such as the 
resistant ovary syndrome. Further, we wished to do 
immunologic studies as noted. We are aware of the 
pioneering work done by Dr. Jones in this field, espe- 
cially as it relates to gonadal dysgenesis, and note with 
interest her observation that remissions may occur. 

Pluriglandular immune endocrinopathies do not ap- 
pear to be as rare as one would imagine. Another pa- 
tient has been seen at our institution with well- 
documented myasthenia, Hashimoto's thyroiditis, and 
diabetes mellitus. At age 37, her menses remain 
regular. 

DR. S. MATHUR. Titers of antibodies to thyroglobulin 
were estimated by applying passive hemagglutination 
with the use of tanned sheep cells coated with thyro- 
globulin (Burroughs Wellcome Co., Somerville, New 
Jersey). Immunofluorescence of the acini was also stud- 
ied (see reference 24). We observed floccular and col- 
loidal types of fluorescence representing antibodies to 
thyroglobulin and colloidal antigens of thyroid. 

Passive hemagglutination and immunofluroescence 
were used in assaying antiovarian antibody titers (see 
reference 24). A crude ovarian extract was prepared by 
homogenizing a normal human ovary in a tissue ho- 
mogenizer, trypsinization, and sonication of the tissue 
in ice-cold phosphate-buffered saline (pH 7.2). The ex- 
tract was used at 1 mg/ml dilution to coat human O, 
Rh* red blood cells by chromium chloride coupling. 
Control and patient sera were serially diluted in mi- 
crotiter plates and titrated with ovarian extract-coated 
red blood cells. 

With unfixed frozen sections (2 to 4 mm thick) of the 
ovarian tissue, immunofluorescence assays were also 
carried out. Since stromal fluorescence was observed in 
normal sera, it was ignored and only those sera that 
gave the fluorescence of the follicles were considered 
positive. Thus, fluorescence of theca cells, granulosa 
cells, and corpus luteum was observed in positive sera. 


*The thyroid-stimulating hormone and prolactin values 
have been inserted in our revised manuscript. 
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The significance of the histologic alterations adjacent 


to invasive vulvar carcinoma 
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It has been superficially recognized, but not appreciated, that carcinoma of the vulva differs in many 


respects from carcinoma of the uterine cervix. Past studies 


have suggested that “leukoplakia and 


leukoplakia-like lesions” are probably premalignant conditions since they are commonly associated 
with invasive cancer. Conversely, studies of the dystrophies during the past 15 years have indicated 
that the latter uncommonly progress to invasive cancer if treated adequately. In an attempt to review 
the histopathologic changes associated with invasive cancer, the last 98 cases of invasive disease 
were studied and the histopathologic characteristics of the adjacent tissue were divided into 
categories. It was noted that less than 20% of the invasive cancers demonstrated classic in situ 
neoplasia in the adjacent area, whereas more than 50% showed patterns suggestive of the 
dystrophies. Thus, although the dystrophies were not necessarily the precursory lesions, they did 


demonstrate probable long-term irritation, which is of major 
cancer. Furthermore, in situ cancer, as seen in the young p 


importance in the genesis of vulvar 
atient, rarely seems to progress to 


invasive disease. (AM. J. OBSTET. GYNECOL. 137:902, 1980.) 


THE IMPORTANCE Of identifying the histopathologic 
alterations which precede the development of invasive 
cancer has been demonstrated repeatedly in studies of 
cervical and endometrial neoplasia. The ability to rec- 
ognize and treat these premalignant conditions has re- 
duced significantly the incidence of invasive uterine 
carcinoma in the United States. 

Two techniques have been proposed by which such 
histopathologic alterations can be identified. The first, 
and the better of the two, has been the determination 
of specific cellular atypicalities in the tissues at risk and 
the careful follow-up of the patient with these altera- 
tions to the ultimate development of invasive malig- 
nancy. Nevertheless, this sequence of events is rarely 
documented since most "precursory lesions" are de- 
stroyed in an effort to eliminate the potentiality for the 
development of cancer. However, in a recently re- 
ported series of 102 vulvar carcinomas in situ,' there 
were four examples of this progression of neoplastic 
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change, which demonstrates the validity of the thesis, 
inadvertent though the experiment may have been. 
The second, and more readily available, approach to 
the problem has been the definition of specific epithe- 
lial alterations adjacent to malignancy, suggesting that 
such changes would eventuate in invasive disease. The 
danger of accepting this thesis lies in possible “incrimi- 
nation by association.” The studies of Taussig,* Miller 
and associates,? Langley and associates,* Green and as- 
sociates,? McAdams and Kistner,? and Woodruff and 
Baens‘ have recognized the apparent common associa- 
tion of atrophic or hypertrophic “leukoplakia and 
leukoplakic vulvitis” with vulvar cancer. The result of 
the latter histologic relationship often resulted in inap- 
propriate therapy such as vulvectomy for these pre- 
sumed “premalignant changes.” Nevertheless, many of 
these authors reported that recurrences were common 
in the perineal skin following vulvectomy and the post- 
operative distortion often produced local discomfort 
and/or dyspareunia. Furthermore, careful review of 
patients with these dystrophies, i.e., lichen sclerosus 
and/or the hyperplasias, has demonstrated that rarely, 
if ever, does invasive cancer develop in such a context if 
diagnosis and treatment are adequate.” ° Finally, the 
recognition that the progression of epithelial altera- 
tions in the vulva does not follow the same pattern as* 
that described in the cervix was noted by Way," who 
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Fig. 1. Abrupt change from normal tissue to in situ carcinoma (arrow) (X 235.) 


stated, in 1960, “Intraepithelial carcinoma of the vulva 
is rare and unlike carcinoma of the cervix, it is seldom 
seen at the edge of the obvious vulvar tumor.” 

In view of the above noted discrepancies in relation- 
ship and terminology, a study of the histopathologic 
changes adjacent to invasive vulvar cancer was under- 
taken. 


Material and methods 


Material from 113 cases of invasive vulvar cancer, 
diagnosed in the Gynecologic Pathology Laboratory at 
The Johns Hopkins Hospital between the years 1960 
and 1978, was reviewed. Adequate sections and clinical 
data were available in 98 of these 113 cases. Of primary 
interest were the histopathologic changes adjacent to 
the invasive disease. These alterations were correlated 
with the depth of invasion, the age of the patient, and 
the treatment. | 

Clinical features. The ages of the 98 patients ranged 
from 24 to 86 years. Differences in parity and race 
were not statistically significant. The symptoms were 
classic, namely, pruritus and/or local discomfort. Bleed- 
ing, discharge, and urinary complaints were rare. 

Of the 98 patients, 12 (12%) had or had had cervical 
neoplasia. Of these, six had been treated with radiation 
* for invasive disease and five had been operated upon 
for in situ cancer. In only one case had carcinoma of 


Table I. Designations of histopathology adjacent to 
invasive vulvar cancer 





In situ carcinoma (ICO) 

Atypical hyperplastic dystrophy (AHD) 
Typical hyperplastic dystrophy (THD) 
Mixed dystrophy (MD) 

Lichen sclerosus (LS) 

Normal tissue (NL) 


o wem 





the vulva existed prior to the development or diagnosis 
of cervical neoplasia. 

The gross appearance of the lesions was similar to 
that described so frequently for vulvar malignancy, 
namely, erythematous, "leukoplakioid," proliferative, 
or a combination thereof. Ulceration was present as a 
late development in the more aggressive invasive lesion 
but was never described as an initial feature of in situ or 
microinvasive disease. 

Histopathologic diagnoses. The histopathology of 
the invasive tumor was similar to that described in pre- 
vious publications. The majority of the lesions were of 
the mature squamous variety, although variations in 
pattern from area to area in the same tumor were not 
infrequent. The mixed or poorly differentiated lesions 
were uncommon. There was no statistically significant 
difference in survival between patients with these dif- 
ferent histologic types of tumor. 
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Fig. 2. Typical to atypical hyperplastic dystrophy and adjacent invasive cancer. Note atypical mat- 
uration in rete tips (arrow) (X50.) 





Fig. 3. Microinvasive carcinoma. The cells (arrow) are "dropping off" the base but not below the level 
of the rete tips. (* 310.) 
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Fig. 4. Transition from typical hyperplasia to carcinoma with slight intervening atypicality. (x 50.) 


The histologic alterations adjacent to the invasive 
cancer are classified as noted in Table I. Carcinoma in 
situ was characterized by the presence of abnormal cells 
throughout all layers of the epithelium as described for 
similar lesions in the cervix; however, the transition 
from normal tissue to in situ neoplasia was more abrupt 
in the vulva (Fig. 1). In a previous publication, it was 
suggested by the authors that atypical maturation at the 
rete tips was the most significant of the "in situ his- 
topathologic changes." In this study, such alterations 
are referred to as marked atypical hyperplastic dys- 
trophy (Fig. 2). The third category, typical hyperplastic 
dystrophy, is demonstrated by epithelial hyperplasia 
without individual cell maturation. Lichen sclerosus 
features mild to moderate hyperkeratosis, thinning of 
the epithelium with loss of the uniform layer of undif- 
ferentiated cells, and underlying homogenization of 
the dermis. Mixed dystrophy is characterized by both 
lichen sclerosus and hyperplasia, typical and atypical. 
Classically, there is an underlying chronic inflamma- 
tory infiltrate associated with all of the dystrophies. 

The term “microinvasive cancer" as applied to cervi- 
cal neoplasia has produced major controversies during 
the past decade with depths of invasion from 1 to 5 mm 
being so diagnosed. Attempts have been made to apply 
similar criteria in the evaluation of vulvar cancer. The 
‘hazards of transferring knowledge of such lesions from 
one area to another have been demonstrated by the 


Table II. Depth of invasion versus adjacent 
histopathology 


Micro- 
pathology | invasion | 1 mm 
15 2 





ICO 3 7 6 33 
AHD 0 4 6 2 7 19 
THD 0 2 9 9 12 32 
MD 0 l 3 3 ] 8 
LS 0 0 l 0 3 4 
Normal 0 0 l l 0 2 
Total 15 9 Z9 S 22 29 98 


cases of so-called microinvasive vulvar disease, treated 
by simple vulvectomy, only to be followed by early 
postoperative appearance of widespread metastatic 
disease and death. Consequently, in this discussion, mi- 
croinvasive vulvar cancer was so classified if the cells 
separated from the surface did not extend beyond the 
level of the deepest adjacent surface epithelium (Fig. 
3). This would be similar to level I to II melanoma, i.e., 
tumor involving the epithelium and the intrapapillary 
ridges. Invasion was measured from the tip of the 
deepest adjacent rete peg and categorized in milli- 
meters. 


Results 


In this histopathologic study of 98 vulvar cancers, 
classic in situ alterations, similar to those described in 
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Fig. 5. Atypical epithelium to left with intervening normal surface (arrow) and change to invasive 
carcinoma on right. (x 50.) , 





Volume 137 
Number 8 


Histologic alterations adjacent to vulvar carcinoma 907 





Fig. 7. Direct transition from normal to invasive carcinoma. (x 55.) 


Table III. Vulvar malignancy: Age versus adjacent 
histopathology 


2 0 


21-40 3 3 l 0 
41-50 6 5 5 0 0 0 
51-60 6 2 5 2 l 0 
61-70 11 6 10 2 0 0 
Ti+ 7 3 10 4 2 2 
Total (98) 33 19 32 8 4 2 


the cervix, were recognized adjacent to invasive cancer 
in 33 (3496) of the 98 cases (Table II). Commonly the 
transition from in situ disease to invasion was more 
abrupt, as noted above. Significantly, in 15 or almost 
half of these 33, the invasion was identified as mi- 
croinvasive disease defined as noted above (Fig. 3). The 
latter may, in truth, represent examples of in situ car- 
cinoma with irregularities of cell maturation charac- 
terized by the earliest invasive cell recently described in 
the study of cervical neoplasia. If these 15 are elimi- 
nated from the cases of true stromal invasion, then less 
than 20% of vulvar cancer was associated with adjacent 
classic in situ disease in contrast to the rate of essentially 
100% for cervical neoplasia. Conversely, 29 (30%) 
demonstrated typical hyperplastic dystrophy (chronic 
dermatitis with hyperkeratosis) (Fig. 4), and in 14 
e (15%) the abnormality justified the designation atypical 


Table IV. Histopathology adjacent to vulvar 
malignancy: Age versus depth of invasion 


Micro- 
invasion 1.1-3 mm | 3.1-5 mm | 5.1 mm | Total 
2 0 2 0 





21-40 5 9 
41-50 4 0 2 2 8 16 
51-60 3 2 4 5 2 16 
61-70 4 4 7 4 10 29 
71+ 2 3 5 1] 7 28 
Total 15 9 23 24 27 98 


hyperplastic dystrophy characterized most frequently 
by increased maturation of the cells at the rete tip (Figs. 
2 and 5). An additional eight cases demonstrated 
mixed dystrophy with both hyperplasia and lichen 
sclerosus abutting the invasive lesion. Consequently, 51 
(52%) of the cases of true invasive vulvar carcinoma 
revealed hyperplasia in the adjacent epithelium. In 
only four (4%) of the cases was lichen sclerosus found 
adjacent to invasive disease, even though it was com- 
mon in the neighboring tissue. Frequently, hyperplasia 
intervened between lichen sclerosus and the invasive 
disease (Fig. 6). In two instances the epithelium ap- 
proximating the invasive cancer was felt to be normal 
(Fig. 7). 

Age versus histopathology. The age of the patient 
was correlated with both the adjacent histopathology 
and the depth of invasion. There were only nine pa- 
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tients aged 40 or under. The distribution of the adja- 
cent histopathology is noted in Table III. There 
seemed to be no relationship between age and specific 
variety of histopathology in the adjacent area. Never- 
theless, although the numbers are small, there was no 
patient aged 40 or under with invasion more than 5 
mm (Table IV). 

Treatment. The patients were treated by different 
techniques, depending on the gross appearance of the 
lesion, the age and physical condition of the patent, 
and the preferences of the surgeon. The results of the 
therapy of these "early invasive lesions" will be the sub- 
ject of a subsequent presentation. 


Comment 


This study demonstrates that carcinoma of the vulva, 
as should have been appreciated, differs in many re- 
spects from cervical cancer. In situ changes, similar to 
those described for cervical neoplasia, were found ad- 
jacent to invasive disease in less than 20% of the cases. 
Conversely, a variety of other histopathologic altera- 
tions, most commonly typical hyperplastic dystrophy, 
were described .in the immediate area of invasive 
cancer. 
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Clinically, condyloma acuminum frequently has been 
associated with in situ vulvar cancer, and thus it is pro- 
posed that viral disease plays a major role in the genesis 
of intraepithelial neoplasia of the lower genital canal. 
Conversely, these virus-related lesions rarely progress 
to invasive cancer. Consequently, in the majority of pa- 
tients with invasive carcinoma, long-term irritation, 
either mechanical or possibly chemical, seems to play a 
major role, as demonstrated by the changes adjacent to 
the majority of invasive cancers in this series. Thus, it is 
important to correlate the gross and the histologic 
changes by biopsy, to eliminate irritants and to identify 


‘the patient at risk. Conversely, it is imperative that vul- 


vectomy for the dystrophies not be performed without 
prolonged therapy and careful histologic evaluation. 
Even with foci of marked atypical hyperplasia, wide 
local excision and follow-up elimination of irritants are 
usually successful. Diffuse in situ, microinvasive disease 
or prolonged chronic pruritus is an occasional indica- 
tion for vulvectomy; however, other, more conservative 
measures are currently available. Even in the latter sit- 
uations, recurrences must be anticipated since the basic 
tissue alterations may not be eliminated by operation. 
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Discussion 


Dr. EDUARD G. FRIEDRICH, JR., Gainesville, Florida 
(By invitation). Invasive squamous carcinoma of the 
vulva is a puzzling disease. With the same embryelogic 
derivation, anatomic proximities, and hygienic aspects, 
why is vulvar carcinoma so common relative to squa- 
mous cancer of the penis and scrotum? The epidemiol- 
ogy of vulvar cancer has yet to be understood. 

Many investigators have made significant contribu- 
tions. Way believes that poor hygiene is involved. The 
experience from Jamaica and elsewhere has implicated 
condylomas and other granulomatous diseases as pre- 
cursors. Chronic arsenic exposure has been men- 


6. McAdams, A. J., Jr., and Kistner, B. H.: Relationship of 
chronic vulvar disease, leukoplakia and carcinoma in-situ 
to carcinoma of the vulva, Cancer 11:740, 1958. 

7. Woodruff, J. D., and Baens, J. S.: Interpretation of atro- 
phic and hypertrophic alterations in the vulvar epithe- 
lium, AM. J. OBSTET. GYNECOL. 86:713, 1963. 

8. Jeffcoate, T. N. A.: Chronic vulvar dystrophies, Am. J. 
OBSTET. GYNECOL. 95:61, 1966. 

9. Kaufman, R. H., Gardner, H. L., Brown, D., Jr., and 
Beyth, Y.: Vulvar dystrophies: An evaluation, Am. J. 
OBSTET. GYNECOL. 120:363, 1974. 

10. Way, S.: Carcinoma of the vulva. Am. J. OBSTET. 
GYNECOL. 79:692, 1960. 


tioned; and obesity, diabetes, and syphilis frequently 
were found in patients with vulvar cancer, as well as in 
the general population of the age group most often 
affected. Despite these observations of coincidence, the 
basic cause remains obscure. 

Dr. Woodruff now adds a further dimension, by 
analyzing the adjacent epithelium in a cohort of cases 
with valid follow-up and adequate histology. That fresh 
and insightful ideas should arise from this source sur- 
prises no one, for he has always brought these qualities 
to his many observations. 

What may be surprising to some is the apparently 


low incidence of adjacent carcinoma in situ, found in* 


po 
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only one third of the cases. Yet, if the question is 
turned around—what percentage of women with car- 
cinoma in situ develop progression to invasion —the 


percentages are even lower. In my own recent study of `- 


50 sach cases, the lesion progressed in only two women, 
both of whom were immunosuppressed, while three 
others showed early occult stromal invasion. If then a 
minority of patients with in situ disease undergo pro- 


gression to invasion and a minority of patients with: 


invasion show adjacent in situ change, what is the true 
biologic significance of intraepithelial neoplasia of the 


vulva? May it not even be possible that the changes of 


in situ disease observed adjacent to invasion are 
prompted by the presence of the invasive tumor rather 
than the other way around? 

The role of hyperplasia has always been suspect. in 
the older literature, the ambiguous word “leukoplakia” 


was used to describe both carcinoma in situ and hy- 


perplastic dystrophy in all its forms. By choosing to call 
atypical maturation at the tips of the rete pegs “marked 
atypical hyperplastic dystrophy," despite the fact that 
such changes are now recognized as a form of carci- 
noma in situ, this confusion is perpetuated. Neverthe- 


less, a large number of cases in the present series 


showed hyperplastic dystrophy adjacent to the carci- 
norma. But before concluding that hyperplastic dys- 
trophy is a precursor to vulvar cancer, we must again 
ask could it not be a response to the main tumor, rather 
than a cause thereof? 

Hyperplastic dystrophy, by itself, is not an in- 
frequent disease. In a large vulvar.clinic, hyperplastic 
and mixed dystrophy were found in 2096 of the pa- 
tients, but invasive carcinoma was only noted in 0.4%. 
To avoid the old error that white lesions are premalig- 
nant because they are so often found on cancer speci- 
mens, we must realize that, looking prospectively, very 
few patients with hyperplastic dystrophy will develop 
carcinoma. One point made by Taussig many years ago 
remains valid. He observed that cancer rarely, if ever, 
developed in a patient with treated dystrophy. Most hy- 
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perplastic lesions respond to topical corticosteroids. 


` Those which do not are frequently treated with wide 


local excision. Therefore, only neglected lesions may 
potentially cause trouble later on. 

I must reserve judgment regarding the definition of 
"microinvasion." In this series, the poor outcome in 
those women whose initial histology showed minimal 
invasion of less than 5 mm is impressive. But 1 am 
uncomfortable with using the deepest rete peg as a 
definitive landmark. The depth of the deepest peg may 
be highly variable, depending on the degree of acan- 


" thosis, the tangential nature of the cut, the adequacy of 


the sample, etc. It may not be possible for all pathology 
laboratories to duplicate Dr. Woodruff's accuracy and 
precision. While there is precedent for such a scheme 
in the well-defined “levels” of melanoma involvement, 
even this had to be modified for vulvar skin by a system 
which measures in millimeters from the more or less 


. constant granular layer, a landmark more universally 


recognized. ! It would be interesting to see further pro- 
spective and retrospective data on this point which in- 
corporate Dr. Woodruff's proposed definition. 
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DR. WOODRUFF (Closing). I totally approve of Dr. 
Friedrich's assessment of the article presented. Indeed 
these neoplastic changes may very well be responses to 
the malignancy rather than chariges preceding the 
neoplasia. Nevertheless; they do demonstrate the atyp- 
icalities which are of most concern to all of us in the 
study of precursory disease. Furthermore, they de- 
mand more careful study from many investigators. I 
should like to emphasize again that vulvar and cervical 
neoplasias are different, both biologically and his- 
topathologically. 


Puerperal laparoscopic sterilization 


C. F. McDONELL, Jr., M.D., F.A.C.O.G. 
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One hundred sixty-eight cases of puerperal lapa oscopic sterilization ere presented. The operative 
technique, complications, and morbidity are discussed. Intraoperative and postoperative 

complications occurred in six patients (3.6%). Operative time (21 minutes) and postoperative stay 

(2.4 days) compared favorably with those of the concurrent series of 148 open postpartum ligations. 

it was concluded that puerperal laparoscopic sterilization in expert hands is a safe, viable alternative | 


to laparotomy. (Am. J. OBSTET. GYNECOL. 137:9° 0, 1980.) 


PUERPERAL LAPAROSCOPIC STERILIZATION Was 
initially reported by Keith and associates'~®. Since tren, 
the procedure has gained popularity in several inscitu- 
tions and a recent report by Keith’ compiled data of 
4,381 published and unpublished cases (Table I). The 
main historical objections to postpartum laparoscopy 


have been the height of the puerperal uterine fundus `. 


and.the danger of bleeding because of increased vascu- 
larity of the broad ligament; the advantages are a snort 
hospital stay and rapid postoperative recovery. 


Material and methods 


During the period January 1, 1972, through March 
1, 1979, one hundred sixty-eight puerperal lapzros- 
copic procedures were performed by three Board- 
certified gynecologists in a full-service commu nity 
hospital. During the same period, ane hundred forty- 
eight open tubal ligations were performed: 64 Fom- 
eroy “mini-laps,” 24 Irving tubals, and 60 Irving tu. bals 
plus incidental appendectomy. All sterilizations were 
performed within 72 hours of delivery. The ages o ^" the 
patients varied from 16 to 38 years with a median age of 
28 years; the median parity was 3.0 live births. Weight 
was not a selective factor—the admitting weights (pre- 
delivery) varied from 102 to 220 pounds with a median 
of 155 pounds. The median weight for the open tubal 
series of cases by comparison was 162 pounds (150 to 
228). | 

General endotracheal anesthesia was utilized fcr all 


patients undergoing puerperal laparoscopy. The dor- 
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Table I. Literature pertaining to puerperal 
laparoscopic sterilization 





Time between 
delivery and 


sterilization 





Author 


Published: 

Aranda et al. (J. Reprod. 1974 245 
Med. 14:171, 1975) 

Bergeron.and Blanchet 1975 304 ? 
(Union Med. Can. 104: 

~ 1723,1975) 

Craft and Bowen-Simpkins 1973 75 
(Fertil. Steril. 24:426, 1973) 

Keith et al. (in Phillips, 
J. M., and Keith, L., 
editors: Gynecological 
Laparoscopy, New York, 
1974, Stratton 
Intercontinental Medical 
Book Corp., p. 227) 

Mueller et al. (J. Reprod. 1976 297 ? 
Med. 16:307, 1976) 


Up to 84 hr 


1974 — 578 


Neeley and El-Kady (Br. J. 1972 78 1-7 days 
Obstet. Gynaecol. 79: 
1025, 1972) ] 
Paterson and Grimwald 1972 25 Uptod 
(Med. J. Aust. 2:312, . days 
1972) 
Whiteley (Br. J. Obstet. 1972 100 1-6 days 
Gynaecol. 79:166, 1972) 
Unpublished: 
Keith 1975 304 ? 
Students of Keith 1975 2,375 ? 
Total 4,381 


' From Keith, L.: Int. J. Gynaecol. Obstet. 14:408, 1976. 


sal supine position without the Trendelenburg was uti- 
lized, and neither cervical traction? nor Foley cathe- 
ters, as reported by some authors, ^ !! were found to 
be necessary. 

- The Verres needle and laparoscopic trocar were in- 
serted through a periumbilical incision just-as in inter- 
val laparoscopy. The laxity of the abdominal wall was 
found to be beneficial to the insertion, although more 
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Table II. Operating time 





No. of | Range 
cases | (min) 





Procedure 

Laparoscopic 168 7-50 21 

Open tudals (Irving and "mini- 88 8-62 25 
lap" Pomeroys) 

"Mini-lap" Pomeroys (also in- 64 8-40 20 
cluded above) | 

Irving open tubal plus appen- 60 25-65 37 
dectorny 


care was necessary in avoiding injury to the enlarged 
uterus and broad ligament vasculature. The second 
trocar was inserted in the midline just above the um- 
bilicus or in the right or left hypochondrium after the 
inferior epigastric vessels were transilluminated. 


The Frangenheim or Eder-Palmer tongs and more | 


recently the Kleppinger bipolar forceps were utilized to 
dessicate and, early in the series, to divide a midtubal 
specimen. Later in our' series, tubal division was aban- 
doned. Skin closure was accomplished by a Steristrip or 
by a subcuticular suture with absorbable catgut. 


Results 


The average laparoscopic operating time was 21 
minutes with a variation of 7 to 50 minutes (Table II). 
This compared very favorably with the average of 25 
minutes for the entire open tubal ligation series (mod- 
ified Pomeroy and Irving types without appendectomy); 
37 minutes for an open tubal ligation plus appendec- 
tomy; and 20 minutes for the Pomeroy "mini-lap" 
cases. The average postoperative stay was 2.4 days 
(Table III), which again compared with the average of 
3.1 days for all open tubal ligations; 4.7 days for open 
tubal ngano plus appendectomy; and 2.8 days for the 
isolated “mini-lap” cases. The appendectomy-tubal 
series was complicated by several cases of postoperative 
ileus, which lengthened the hospitalizations. 


Complications and morbidity 


Operative and early postoperative complications oc- 
curred during the first part of our series in six patients 
(3.6%). Technical difficulty in establishing pneumo- 
peritoneum was a factor in one patient; the procedure 
was abandoned and an open Irving tubal ligation- 
appendectomy was performed. In two patients, broad 
ligament bleeding (presumably from the Verres nee- 
dle) was noted. In one case, the procedure again was 
abandoned and an open Irving tubal ligation- 
appendectomy was performed. In the other, spontane- 
ous resolution of the bleeding site was noted, and no 
further treatment was indicated. In another case, tubal 


*A vicon, Inc., Fort Worth, Texas. 
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Table III, Postoperative stay 






Procedure 


Laparoscopic 168 1-9*f 2.4 

Open: tubals (Irving and “mini- 88 2-6 3.1 
lap” Pomeroys) 

“Mini-lap” pomeroys (also in- 64 2-5 2.8 
cluded above) 

Irving open tubal plus app 60 3-11 4.7 
dectomy 





*Two patients requiring laparotomy had postoperative 
stays of 3 to 5 days. 


f One patient with postpart endometritis—stay of 9 days. 


bleeding after coagulation was noted and controlled 
with use of Avitene* inserted laparoscopically. T'here 
have been reports of intraoperative hypotension”? and 
rare cardiac arrhythmias in the literature,’ but no such 
problems were seen in this series. 

Two patients developed postpartum salpingitis and 
endometritis; both were successfully treated with an- 
tibiotics. One of these presented with unilateral in- 
volvement and was felt by surgical consultants to have 
acute appendicitics. She underwent appendectomy and 
was found to have periappendicitis associated with 
right unilateral salpingitis. There have been no preg- 
nancies in this series, but at present our follow-up time 
is too short to be meaningful. 


Comment 


We have found that puerperal laparoscopic steriliza- 
tion is a safe, viable alternative to laparotomy. The pro- 
cedure requires more technical dexterity than interval 
laparoscopy and should be performed only by sur- 
geons with extensive experience in the latter proce- 
dure. In puerperal patients, there is more danger of 
broad ligament hemorrhage during operation, but the 
steep Trendelenburg position and uterine manipula- 
tion are unnecessary. 

In our series, as in others in the literature, the proce- 
dure compared favorably to open tubal ligations with 
regard to the mean operating time (21 minutes) and to 
the postoperative stay (2.4 days). As a matter of fact, 
the procedure was generally carried out on the day of 
or following delivery as a matter of convenience to the 
surgeon and the patient, and the postoperative stay was 
not changed from the routine 3-day postpartum stay 
utilized by our staff. Those few patients undergoing 
operation on postpartum day 2 still went home on 
postpartum day 3 as there was very minimal postop- 
erative patient discomfort. 

As noted in Table II, there was great variation in 


‘operative times in each of the procedures. We should 


remind ourselves occasionally that there is no such 
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thing as “simple surgery”: Operative times in any pro- 
cedure will be influenced by factors such as the type of 
‘anesthesia, experience of the surgeon, and degree of 
abdominal relaxation. 

Puerperal laparoscopic sterilization is too new for 
meaningful long-term statements or. for : ‘adequate 
comparison of failure rates. However, the results of 
this and other studies indicate that the risk and mor- 
bidity are no greater than those of any i other puerperal 
ster ilization procedure. The procedure i is widely ree 
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cable and has been performed for women with pre- 
existing systemic diseases such as diabetes, epilepsy, 
and hypertension and for women with previous ab- 
dominal surgery suchas appendectomy, cesarean sec- 
tions, and cholecystectomy.” 


I am grateful to Neel H. Bronnenberg, M.D., 
F.A.C.O.G., and Fred S. Gachet, Jr., M.D., F.A.C.O.G., 
for allowing me to include their’ surgical cases in this 
series. | 
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Discussion 


Editors! note: This manuscript was EVO after these 
discussions were presented. . 

DR. WILLIAM E. BYRD, Norfolk, Virginia. Dr. Mc- 
Donell has presented 168 cases of sterilization by lap- 
aroscope done in the immediate puerperium and com- 
pared them with a similar group of 148 patients who 
underwent some form of laparotomy for sterilization 
purposes. The comparisons seem to be valid and it 
would appear to me that, in his hands at least, satisfac- 
tory results can be obtained. Most authors on this sub- 
ject point to the fact that a high degree of skill and 
training is essential in this approach to sterilization. ? 
This, together with the equipment necessary to com- 
plete the procedure, tends to limit its usefulness in 
more remote areas of the world where sterilization 
procedures are most needed for population control. 

Dr. McDonell has properly pointed out the compli- 
cations that can and do occur. They should make all of 
, us who embark on this type of surgery fully aware of 
the fact that “Band-Aid surgery” is in no May what the 
simplistic lay nickname implies. 

To the objections of uterine height and bioa liga- 
ment vascularity I would add an increased chance of 
damage to major vessels due -to the more cephalad 
angle of the trocar itself on insertion. 

On the Norfolk General Hospital Clinic Service, 
laparoscopic sterilizations of the puerperal patient have 
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been attempted but by and large abandoned in favor of 
the subumbilical minilaparotomy. The minilaparotomy 
seemed technically easier to teach and to perform, even 
though the laparoscope 1 is generally used for interval 
sterilizations. 

Dr. McDonell’s 2.4- ido length of stay probably 
reflects a usual 3- -day postpartum stay in his hospital. In 
hospitals served by the Eastern Virginia Medical School 
resident staff the postpartum stay. now approaches 2 


days. Most recent authors report a 24-hour or less 


length of stay following sterilization procedures. I per- 
sonally feel that the first 24 hours post partum is not 
the safest time for surgical intervention, when maternal 
and newborn risks are highest. The time may well come 
when we find ourselves surgically "between a rock and 
a hard place," trying on the one hand to keep the 
postpartum stay at'a minimum and on the other hand 
to electively sterilize our new mothers at a time of least 
risk. 

It would appear from Dr. McDonell’s tables, by im- 
plication at least, that incidental appendectomy sig- 
nificantly increases not only operating time but length 
of stay as well. For these reasons it probably should not 
be done routinely at the time of puerperal sterilization, 
however great the temptation. 

I noted one 16-year-old patient in his series and” 
would like to ask Dr. McDonell the indications for 
sterilization in this very young patient. 
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Dr. YOUNG AHN, Atlanta, Georgia (By invitation). 
Dr. McDonell’s study is another which proves that 
puerperal laparoscopic sterilization is a safe, viable al- 
ternative to laparotomy. However, this fact is true only 


when the procedure is performed by surgeons with 


extensive experience following proper training. 

The benefits of laparoscopic sterilization such as 
shorter operating time and postoperative hospital stay 
and more adequate visualization of the adnexa prior to 
the procedure are significant among patients who have 
previously undergone intra-abdominal surgery and/or 
those who are overweight. However, this group of pa- 
tients are also at, greater risk for laparoscopy. 

My most frequent surgical complication experience 
is bleeding from the mesosalpinx.. ‘Minor oozing could 
usually be controlled by extensive electric coagulation, 
while some required suture ligature after extended 
skin incision. One one occasion, the patient developed 
a large hematema on the broad ligament. She was 
readmitted to the hospital on the sixth postoperative 
day and the hematoma of approximately 1,300 ml was 
evacuated via laparotomy. 

Since 1976, Falope rings (silicone rubber bands) have 
been utilized. As with electric coagulation, the most 


Puerperal laparoscopic sterilization 913 


- frequent complication was minor oozing from the 


mesosalpinx, which was controlled by applying a 
Falope ring to the bleeder. 

For puerperal! laparoscopic sterilization, a steep 
Trendelenburg position, cervical retraction, and emp- 
tying of the bladder were not necessary. However, 
utilizing the operating table’s kidney elevator was help- 
ful in many instances to visualize the adnexa. 

If the patient is in the dorsal supine position, the 
anterior superior iliac crest can be adjusted at the same 


. vertical line of the operating table's kidney rest. When 


the. kidney rest is raised at approximately 5 cm, the 
uterine fundus will.elevate with both adnexa above the 
level of the intraperitoneal organs. If the patient has 
complained of backache, caution should be taken when 
this position is used. The kidney rest should never be ‘ 
elevated above 6 cm. 

Dr. MCDONELL (Closing). In response to Dr. Byrd’s 
question, the 16-year-old patient was a severe juvenile 
diabetic with chronic renal disease and hypertension. 

The final word is not yet in on laparoscopic steriliza- 
tion. We are concerned whether extensive tubal desic- 
cation in the puerperal patient and the interval patient 
is going to cause long-range problems with regards to 
subsequent hysterectomy. As Dr. Ahn mentioned, an 
extensive desiccation procedure performed on a very 
edematous tube does pose a problem in today’s society 
when a woman presents for a question of reversal in 
the future. Certainly this is less likely to succeed with 
such a procedure. 


High-dose cefamandole therapy i in obstetric and 


gynecologic infections 


Pa 


STANLEY A. GALL, M.D. 
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Increased understanding of bacterial infections of the pelvis has led to the frequent administration of 
double and triple antimicrobial chemotherapy for polymicrobial infections in hospitalized patients. 
This study evaluated the use of high-dose cefamandole as à single agent in the treatmerit of 
obstetric and gynecologic infections. Cefamandole was administered by intravenous infusion of 2 
gm every: 4 hours or, less often, every 3 hours. Twenty patients were entered into the study, 11 with 
postpartum endometritis and nine with pelvic inflammatory disease. Seventeen of the-20 patients . 
(85%) were successfully treated; all failures were in the endometritis group. The aerobic organisms 
and the gram-positive anaerobic organisms isolated from these infections were susceptible in vitro 
to cefamandole at attainable serum concentrations. The bacteroides isolated were more resistant. g 
The data suggest that high-dose cefamandole therapy is effective as a single agent for the majority 
of moderate obstetric and gynecologic infections. (Am. J. OBSTET. GYNECOL. 137: 914, 1980.) 


THE WIDESPREAD RECOGNITION that obstetric and 
gynecologic infections are polymicrobial with anaerobic 
organisms predominating has occurred in the last de 
cade.'^* However, despite the introduction of potent 
antimicrobial agents a similar recognition of an appro- 
priate therapy plan hàs not been as enthusiastically 
endorsed. A popular focus of interest has been the 
concept of prophylactic antibiotics for obstetric and 
gynecologic surgery, and in certain settings prophylac- 
tic antibiotics have been shown not only to reduce feb- 
rile morbidity but also to decrease serious infec- 
tions.?*!^ However, no current prophylactic regimen 
will eliminate all infections, so an additional strategy 
must be developed which recognizes and treats 
polymicrobial infections. A widely used approach is to 
employ penicillin, ampicillin, or a cephalosporin ini- 
tially followed by sequential addition of an aminogly- 
coside and finally by either chloramphenicol or clin- 
damycin if the patient does not respond. Many include 
an aminoglycoside in initial treatment, and for seri- 
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ously ill patients triple antibiotic therapy often is 
started immediately. Disadvantages of this approach 
include the potential toxicity problems of the amino- 
glycosides as well as clindamycin or chloramphenicol. 
In addition, the triple chemotherapy approach is sig- 
nificantly more costly. Newer agents such as cefaman- 
dole and cefoxitin have the potential to be used as 
single agents in the therapy of pelvic infections and 
appear to be a useful addition to our armamentarium. 

The purpose of this study was to evaluate a regimen 


-of cefamandole therapy as a single agent to determine . 


whether this approach is clinically efficacious in the 


most common typpes of obstetric and gynecologic 


infection. Cefamandole nafate, a second-generation 


‘cephalosporin, has excellent in vitro activity against 


many aerobes as well as many commonly encountered ` 
anaerobes. -U 


Material and methods 


Patient population. Women eligible for high-dose 
cefamandole therapy were those hospitalized on the. 
obstetrics and gynecology service at Duke University 
Medical Center and who had one of the following in- 
fections: (1) postpartum endometritis with pelvic cel- 
lulitis or (2) acute or chronic pelvic inflammatory dis- 
ease (PID). The term chronic PID referred to patients 
with a previous history of PID who presented with an 
acute infection. No patient had previously received an- 
tibiotics. Women with postpartum infections were ine 
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Table I. Clinical diagnosis, certe and outcome in 20 women treated with cefamandole 






Diagnosis 


Endometritis 8 (7396) | 
Acute and chronic PID 9 9 (100%) 
Total 90 : 17 (85%) 


3 (1596 






Other therapy 
Retained placenta, 3 Dilatation and curettage, 2; 
additional antibiotics, 3 
Tubcoyspan com- None 

plexes by ultra- 


sound, 5 





cluded in the study if the temperature was 38? C or 
greater on two occasions after the first 24 hours post 
partum or greater than 39° C within the first 24 hours 
post partum. All patients who agreed to enter the study 
signed an informed consent approved by the institu- 
tion’s clinical investigation committee. 


Antibiotic administration. Cefamandole nafate was. 


supplied by Efi Lilly & Co., Indianapolis, Indiana. 
Cefamandole was administered by intravenous infu- 
sion of 2 gm every 4 hours. If no clinical improvement 
occurred within 24 to 48 hours, the interval between 
infusions was shortened to 3 hours. Those women who 
did not respond after an additional 24 to 48 hours were 
clinically re-evaluated and changed to an alternate reg- 
imen which included gentamicin (1 mg/kg every 8 
hours) and clindamycin (600 mg every 6 hours). 
Those women who improved clinically and remained 
afebrile for 24 to 36 hours were changed to oral 
cephalexin or ampicillin, which was continued for 4 to 
10 days after discharge. Cefamandole therapy was 
considered successful if the signs and symptoms of in- 
fection had resolved or were in the process of resolving 
by 72 hours of therapy, provided no additional an- 
tibiotics were required. A complete blood count, 


urinalysis, Chem-18, platelet count, and direct Coombs _ 


test were obtained at the time of entry into the study, 
on the fifth dav of therapy, and at the conclusion of the 
study to monitor for any adverse reaction to the study 
drug. 

Microbiological studies. Depending on the clinical 
presentation cultures were obtained from the urine, 
endocervix, peripheral blood, endometrium, and peri- 
toneal fluid (cul-de-sac aspiration). All specimens ex- 
cept urine and endocervical ones were cultured for 


‘both aercbic and anaerobic organisms. An endocervical 


culture for Neisseria gonorrhoeae and a cul-de-sac aspi- 
ration were obtained from all patients in the PID 
group. In addition to endometrial and blood cultures, 
culdocentesis was also attempted in all patients with 
postpartum endometritis. 

Specimens intended for aerobic and anaerobic cul- 


ture were placed in a B-D Anaerobic Specimen Collec- 
tor (Becton, Dickinson & Co., Rutherford, New Jersey) 
or a Port-A-Cul vial (Baltimore Biological Laboratories, 
Cockeysville, Maryland). During the day and evening 
specimens were immediately delivered to the Anaero- 
bic Microbiology Laboratory -for culture. Specimens 
collected after 1] pm were held at room temperature in 
the nonnutritive anaerobic transport device and deliv- 
ered to the laboratory the next morning. On receipt in 
the laboratory a direct smear was prepared for Gram 
stain and specimens were placed into an anaerobic 
glove box (Coy Laboratory Products, Inc., Ann Arbor, 


Michigan) for inoculation of media. Anaerobic media 


induded anaerobically stored blood agar (brucella) 
supplemented with 5.0 ug/ml of hemin, 0.5 ug/ml of 
menadione, and 5% defibrinated sheep's blood, 
phenylethyl alcohol agar with the above supplements 
plus 0.596 yeast extract, and kanamycin-vancomycin 
agar in which 75 ug/ml of kanamycin and 7.5 ug/ml of 
vancomycin were present with the other supplements 
in lysed-blood agar. Anaerobic chopped meat carbohy- 
drate broth (Carr-Scarborough Microbiologicals, Inc., 
Atlanta, Georgia) was also inoculated as a backup 
broth. Aerobic media included sheep’s blood agar 
(trypticase soy), colistin-nalidixic acid blood agar, 
MacConkey plates, chocolate agar, and Martin-Lewis 
agar when indicated for detection of N. gonorrhoeae. 
Media for aerobic and facultative organisms (termed 
aerobes in this text) were incubated at 35? C ina carbon 
dioxide incubator for a total of 4 days, and these or- 
ganisms were identified by means of standard labora- 
tory procedures. Anaerobic plates and broth were in- 
cubated in an anaerobic glove box at 35° C for a total of 
7 and 14 days, respectively. Anaerobic bacteria were 
identified by Gram stain morphology, gas-liquid chro- 
matography, and biochemical tests with the API 20A 
(Analvtab Products, Chamblee, Georgia) in addition to 
media and techniques as described in the Virginia 


Polytechnic Institute's Anaerobe Laboratory Manual. !* 


Susceptibility of aerobic bacteria to cefamandole and 
other antibiotics was determined by the standardized 
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Table II. Clinical profile and total intravenous cefamandole administered in 20 patients 










Initial 


Diagnosis mean temperature 





38.9° C 
38.2° C 


Endometritis ; 
"Acute and chronic PID 











Total dose 
of cefamandole 


(gm) 


39.3 (12.0-60.0*) 
57.4 (28.0-84.0) 


Initial mean 
leukocyte count 
(feu mm) 





“17,191 
18,400 





*Range. 


disk-diffusion technique (Bauer-Kirby). The antibiotic 
susceptibility of anaerobic isolates was tested by the 


broth-disk method’? and by determining the minimal : 


inhibitory concentration (MIC) by an agar-dilution 
technique. 


Results 


The clinical diagnoses of 20 patients’ administered 
high-dose cefamandole therapy are presented in Table 
I. Overall, 17 of 20 patients (85%) were successfully 
treated with cefamandole. Three of 11 patients in the 
endometritis group required additional antibiotics and 
were considered treatment failures. 

One post—cesarean section patient who experienced 


treatment failure with therapy was treated with cefa- 


mandole, 2 gm every 4 hours for 2 days, after which 
time the dosing interval was changed to every 3 hours 
and gentamicin was added. When the patient failed to 
respond, clindamycin was added on the third day and 
cefamandole was discontinued. Six days after antibiotic 
therapy was initiated the patient underwent dilation, 
and placental remnants were removed, followed by 
clinical improvement. In another post-cesarean section 
patient who experienced a temperature spike to 39.1? 
C, cefamandole, 2 gm every 4 hours for 3 days, was 
administered. At that time the patient had only partial 
defervescence and clindamycin and gentamicin were 
added. The patient was afebrile by the fifth day. The 
third patient who had intrauterine fetal death under- 
went dilatation and curettage on two occasions for a 
retained placenta. She had been treated with cefaman- 
dole, 2 gm every 4 hours for 22 hours, when the tem- 
perature rose to 40.3? C, at which time cefamandole 
was discontinued and penicillin, clindamycin, and gen- 


tamicin were initiated. The patient remained febrile : 


and on the third day spontaneously passed a piece of 
necrotic tissue. She gradually improved on the triple 
therapy regimen and was discharged from the hospital 
12 days after antibiotic therapy was started. Cultures of 
the blood, cul-de-sac, and endometrium revealed Bac- 
teroides fragilis, which was resistant to cefamandole. 
One additional patient in the endometritis. group 
had a positive blood culture. Bacteroides bivius isolated 


from blood also was the only organism cultured in sig- 
nificant numbers (growth.on primary plate media in 
distinction to growth only in broth culture) from the 
endometrium and the cul-de-sac. This patient with 
premature rupture or the membranes had a fever 
spike to 39.5° C within 12 hours after vaginal delivery. 
The B. bivius strain was susceptible to cefamandole, and 
the patient responded well. 

All nine patients with PID responded to cefamandole 
therapy. Six patients had chronic PID (a recurrent 


episode) and three presented with acute PID. In five of 


the six patients with chronic PID unilateral or bilateral 
tuboovarian complexes were demonstrated on pelvic 
ultrasonography. The diagnosis by ultrasound of tubo- 
ovarian complex refers to the common finding in PID 
patients in which the dilated fallopian tube, the ovary, 
and loops of bowel form a confluent mass. 'This mass 
may represent an actual abscess or the agglutination of 
edematous tissues by fibrinous exudate. One patient 
with chronic PID also had a urinary tract infection with 
Escherichia coli. 'T'wo of the three patients with. acute 
PID'had an intrauterine contraceptive device in place, 
which was removed as antibiotic therapy was begun. 
The mean initial temperature and leukocyte count of 
patients with endometritis and PID and the mean 
number of grams of intravenous cefamandole are pre- 
sented in Table II. The patients with PID required a 
greater total quantity of cefamandole than patients in 
the endometritis group. Three of 20 patients received 
cefamandole every 3 hours, and two of three re- 
sponded successfully. Three patients in the endome- 
tritis group and one patient in the PID group did not 
receive oral antibiotics after discharge from the hospi- 
tal. No patient required rehospitalization for recurrent 
infection. One patient with endometritis following 
cesarean section at 36 weeks for severe pre-eclampsia 


` developed abnormal hepatic and renal function after ` 


receiving 60 gm of cefamandole. The infection had 
resolved, and after the antibiotic was discontinued the 
abnormal values returned to normal limits. No instance 
of phlebitis occurred. l 

The bacteria isolated from aerobic and anaerobic 
culture of blood, endometrium, and peritoneal fluid * 


,e ` 
Volume 137 
Number 8 


(by culdocentesis) are listed in Tables III and IV. Ad- 
ditionally, N. gonorrhoeae was isolated from the en- 
docervix of six women with PID (Table IV). These or- 
ganisms (Table III and IV) were present in significant 


_ numbers as demonstrated by growth on primary plate 


media as opposed to growth only in a broth medium, 
which represents organisms present in very low con- 
centrations or minimal contamination of the specimen. 
If any growth (broth or plates) was deemed positive 
there was a total of 141 isolates (87 anaerobes and 54 
aerobes) whereas only 83 bacteria (51 anaerobes and 32 
aerobes) demonstrated significant growth on primary 
plates (Tables IHI and IV). The most common 
anaerobic isolates were B. bivius and Peptostreptococcus 
anaerobius from five patients each. Bacteroides fragilis 
and any other former subspecies were cultured from 
only two patients. The most common aerobic isolates 


‘were Corynebactertum vaginale (Haemophilus vaginalis), 


Staphyloccccus: epidermidis, and alpha-hemolytic strep- 
tococci from six, five, and three patients, respectively. 
Escherichia coli and Klebsiella pneumoniae were each iso- 
lated from only two patients. The Bacteroides species 
comprised 20 of 83 (24%) isolates, by far the most 
common group. 

Among the 11 patients with endometritis all cultures 
of endometrium were positive if broth cultures were 
included, whereas significant growth of aerobes and 
anaerobes was observed in culture from five and eight 
patients, respeciively. In the nine patients with endo- 
metritis from whom culdocentesis fluid could be ob- 
tained, eizht were positive if broth was included, 
whereas significant growth of aerobes and anaerobes 
was observed from three and six patients, respectively. 
Only mycoplasmas were isolated in significant growth 
from the endometrialand cul-de-sac cultures of one 
patient. Among the nine patients with PID six had pos- 
itive cultures for N. gonorrhoeae from the endocervix. 
Two of these six also had significant growth of an 
anaerobe or mixed aerobes and anaerobes from the 
cul-de-sac. The remaining three patients with negative 
cultures fo- N. gonorrhoeae had no significant growth 
from the cul-de-sac. 

The MICs of the anaerobic isolates to cefamandole 
are presented in Table V as the cumulative percent 
susceptible. Serum concentrations of 32 ug/ml are at- 
tainable for cefamandole. Most .of the gram-positive 
anaerobes were susceptible to cefamandole at 4 ug/ml 


or less, but bacteroides were more resistant. It is to be 


noted that approximately one half of the B. bivius 
strains isolated required 32 ug/ml or higher for inhibi- 
tion, and this organism is the most frequently isolated 


""bacteroides species. The bacteroides, particularly B. 


$ 
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Table III. Anaerobic bacteria isolated* from 20 
patients with postpartum endometritis or PID 















% of 
No. patients 
Bacteria isolated .| positive 





Gram-negative bacilli: 50 
Bacteroides bivius l 
Bacteroides fragilis 
Bacteroides melaninogenicus 
Bacteroides ss. intermedius 
Bacieroides disiens 
Bacteroides distasonis 
Bacteroides ovatus 
Bacteroides thetaiotaomicron 
Bacteroides vulgatus 

. Bacteroides sp. 
Fusobacterium naviforme 
Fusobacterium mortiferum 
Fusobacterium sp. 

Gram-positive cocci: 30 
Peptostreptococcus anaerobius 
Peptococcus asaccharolyticus 
Peptococcus prevotti 
Peptococcus magnus ` 
Peptococcus sp. 
Gaffkya anaerobia 

Gram-positive bacilli: 20 
Bifidobacterium longum 
Bifidobacterium pseudolongum 


bet oet eo Rs ND e re oe oe er NO a MI 


— SH et PRD «J 


^ Lactobacillus fermentum 


2 
1 
I 
Lactobacillus acidophilus l 
Eubacierium lentum l 
Clostridium perfringens 2 
Clostridium carnis I 
Clostridium innocuum 1 
Unidentified gram-positive bacilli i 


*From endometrium, cul-de-sac, and blood. Only includes 
isolates present in significant numbers— growth on primary 
plate media as opposed to only broth. 


Table IV. Aerobic bacteria isolated* from 
20 patients with postpartum endometritis or PID 










7o of 
No. patients 
Bacteria isolated pasitive 


Gram-negative bacilli: 15 
‘Escherichia coli EE" 
Klebsiella pneumoniae 2 

Gram-positive cocci: 30 


Staphylococcus epidermidis 

Streptoceccus sp. 

Enterococcus 
Gram-positive bacilli: 35 

Corynebacterium vaginale 7 

Corynebacterium sp. 

Diphtheroids l 
Gram-negative cocci: 

Neisseria gonorrhoeae t 6 


m Qi ST 


Q2 
c 


*Only includes isolates present in significant numbers— 
growth on primary plate media as opposed to only broth — 
from endometrium, cul-de-sac, and blood cultured for 
aerobes and anaerobes. l 


tFrom endocervix—cultured only for N. gonorrhoeae. 
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Table V. Susceptibility of anaerobic isolates to cefamandole 





No. of 
. Bacteria 
Bacteroides Jaane 4 
B. fragilis group* 9 
. B. bivius : 13 15 
Other Bacteroides — 7 14 
Fusobacierium —— 5 60 
Peptococcus and Gaffkya 16 19 
Peptostrebtococcus H 
Gram-positive bacillit 15 13 20 24 
Clostridium perfringens 3 
Other Clostridium 4 


Cumulative % susceptible to indicated concentration ( pg/ml) 


watt [oos one nom [om [os] i T e Te] [o T [i 


100 
67 78 100 
| 46: 54 99 100 
99 |" 57 | .86 100 
100 — 
50 87 94 100: 
82 91 100 
46 60 80 87 ` 93 100 
67° 100 
33 100 


*Includes B. ovatus, B. distasonis, B. thetaiotaomicron, and B. vulgatus in addition to the B. fragilis strains previously listed. 
f Includes Hindonaetemin Lactobacillus, Eubacterium, and Propionibacterium. 


bivius, were also moderately resistant to penicillin G, 
requiring 16 U/ml or greater for inhibition. All 
anaerobic isolates were susceptible to clindamycin and 
chloramphenicol. All significant aerobic isolates except 
enterococci (one isolate only) were susceptible to 
cefamandole. 


Comment 


It seems assured that from the data presented in the 
past decade the majority of infections in the female 
pelvis are polymicrobial with a predominance of 
anaerobic organisms. It has been demonstrated that 
therapy directed primarily against anaerobes will often 
be successful for mixed aerobic and anaerobic in- 
fections,? although usually an attempt is made to pro- 
vide antimicrobial coverage of all of the likely etiologic 
agents in the infection. This has led to the concept of 
triple antimicrobial therapy, but the extension of this 
approach to all patients is costly, is associated with some 
risk, and may be unnecessary. 

The question of cost of antibiotic therapy must be a 
matter of attention. Currently a 5-day course of 
penicillin, an aminoglycoside, and clindamycin in our 
institution costs in excess of 3575.00. A 5-day course of 
high-dose cefamandole costs $275.00. Obviously the 
best drugs should be used in each clinical situation, and 
cost should not be the determining factor unless the 

different drugs have been shown to be therapeutically 


equivalent. However, cost-effectiveness programs are a 


prominent aspect of medical care and an analysis of 
cost-benefit ratio is justified. 

The risk associated with the use of multiple-agent 
chemotherapy. pertains to their potential toxicity. The 
aminoglycosides tobramycin and especially gentamicin 
have been shown to exhibit much greater renal toxicity 
than previously described, reaching an incidence of 
24% in patients treated more than 5 days?! The 


hematologic toxicity of chloramphenicol and the bowel 
toxicity of clindamycin are rare but serious entities. 
Less serious adverse reactions to many "of the antibio- 
tics, for example, the inhibition of T-lymphocyte func- 
tion by clindamycin,” may also interfere with the pa- 
tient's abilitv to combat the infection. | 

The final question of whether one, two, or three an- 
tibiotics are necessary for treatment of obstetric and 
gynecologic infections is still controversial. Initial trials 
of cefoxitin and cefamandole in therapy of pelvic in- 
fections have been encouraging. ?$ Additional data 
on the clinical efficacy of single agents versus two or 
three agents aré needed. In a recent large series?’ 
evaluating therapy of patients with post-cesarean sec- 
tion endomyometritis an improved response was ob- 
served in patients treated with clindamycin-gentamicin 
as opposed to penicillin-gentamicin. Improved cover- 
age of penicillin-resistant Bacteroides species was doubt- 
less responsible for this effect. Since aerobic gram-nega- 
tive rods such as Pseudomonas, Serratia, and Enterobacter 
are rarely encountered in obstetric and gynecologic in- 
fections, cefamandole should be approximately equiva- 
lent to the combination of penicillin plus gentamicin in 
these settings. Our data and those of others" demon- 
strate significant resistance among bacteroides, particu- 
larly the B. fragilis group, to cefamandole. However, 
patients with resistant bacteroides sometimes respond to 
the corresponding antibiotic agent if the other 
anaerobes and aerobes present are susceptible, probably 
indicating the importance of synergism in the produc- 
tion and maintenance of many infections. 

In the present study cefamandole was successful as a 
single therapeutic agent in 17 of 20 (85%) patients with 
pelvic infections. Three of 11 (27%) patients with en- 
dometritis required additional antibiotics. However, 
two of the three patients had retained placental tissue " 
and would not be expected to respond well. Neverthe- 
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less, one of these patients developed septicemia with B. 
fragilis, which was resistant to cefamandole. Except for 
the high occurrence of B. bivius in,our patients the 
anaerobic organisms recovered from patients with en- 
dometritis are similar to those observed by other inves- 
tigators. All patients with the diagnosis of PID re- 
sponded to cefamandole. The bacterial etiology of this 
limited number of patients with PID, however, was 
somewhat atypical of our usual experience at this in- 
stitution. A high proportion (six of nine) of patients 
had a positive endocervical culture for the gonococcus. 
Only two of these patients additionally had anaerobic 
or mixed organisms from the cul-de-sac aspirate, and 
three patients had no significant growth of aerobes or 
anaerobes. A greater proportion of nongonococcal 
PID, which has been observed to be more difficult to 
treat, would have been expected among the patients 
with chronic PID. 
+ 


High-dose -cefamandole in infections 919 


It appeared that administration of the drug every 4 
hours was appropriate. This is reasonable since peak 
serum concentrations of 196.2 ug/ml in 30 minutes, 


.. 30.5 ng/ml in 60 minutes, and 11 ug/ml in 120 minutes 


result from intravenous administration of a 2 gm dose 


_ of cefamandole. The drug appears to be well tolerated 


with a wide margin of safety. Phlebitis was not observed 
as has been previously reported.” One patient exhib- 
ited transient renal and hepatic aberration which re- 
verted to normal after the antibiotic was discontinued. 
Thus, the present data support the ability of cefaman- 
dole to function as a single agent in therapy of many 
obstetric and gynecologic infections. 


We express our appreciation for the excellent tech- 
nical assistance of Connie E. Hughes, Alfreda P. Ko- 
han, and Ouida M. Ayers. 
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Discussion 


DR. A. KAREN KREUTNER, Charleston, South Caro- 
lina. As pointed out by Dr. Gall, most infections in 
obstetrics and gynecology are’ polymicrobial i in nature. 
Most serious infections are caused by organisms which 
make up the endogenous flora of the endocervix and 
vagina. In institutions with good anaerobic laborato- 
ries, anaerobic bacteria account for about two thirds of 
the isolates. Dr. Hill's excellent laboratory and meticul- 
ous speciation support this observation. 

These authors propose that a single antibiotic agent 
with an expanded spectrum be utilized first in the 
treatment of polymicrobial infections. They reported 
an 85% cure rate in 20 patients, a cost of therapy which 
is less than half the cost of conventional triple therapy 
in their institution, and virtually no side effects. The 
question siill remains as to whether cefamandole is the 
best first-line agent available for obstetric EOM 
logic infections. 

Cefamandole and cefoxitin are two new ' broad- 
spectrum antibiotics which received Food and Drug 
Administration approval in 1978. Both are considered 
second- generation cephalosporins, although technically 
cefoxitin is a cefamycin. Both of these antibiotics are 
more resistant to the beta-lactamase enzymes produced 
by many gram-positive and gram-negative bacteria than 
the earlier first-generation cephalosporins. Both agents 
are effective against gram-positive aerobic and anaero- 
bic organisms and many gram-negative anaerobes; 
neither agent is very effective against enterococci, al- 
though cefamandole is slightly superior in this category, 
but still much less effective than currently available 
semisynthetic penicillins. The major difference between 
these two antibiotics is that most authors report that less 
than 20% of strains of B. fragilis are inhibited by 

cefamandole at easily achievable serum concentrations, 
whereas cefoxitin inhibits 70% to 85% of bacteroidaceae 
at these same serum concentrations. ? 

We have been involved in phase III investigations for 
both cefamandole and cefoxitin, but in our hands 
cefamandole was not as effective as reported by Dr. 


Gall and co-workers. We treated 43 patients with simi- . 


lar types of infections to those reported in this paper. 


Our bacteriology reflected the same ratio of anaerobes : 


to aerobes, but our number of different isolates was not 
similar. This 1 may reflect differences iri patient popula- 
tions or it may reflect differences in culture techniques. 
Our cultures were.obtained through a shielded endo- 
metrial aspirator whereas the ones in the present paper 
were done by endometrial swabs. The incidefice of bac- 
teremia in our patients was twice as high. We also never 
exceeded 2 gm every 4 hours, which was the maximum 
dose allowed in our FDA protocol. We found only a 
58% satisfactory response in our 38 evaluable patients, 
but we did use more stringent criteria for failure in that 
we'allowed only 48 hours for determination of failure 
before we added an additional agent or switched an- 
tibiotics, based on our cultures. The present paper has 
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a success rate for cefamandole compatible with tht re- 
ported by others in obstetric and gynecologic infections 
when high doses are used; however, the incidence of 
adverse reaction in the present paper is much lower 
than that reported. by. others and observed in our 
series.’ 4 

We observed moderately severe phlebitis in 12% of 

our patients, despite the fact that intravenous infusion 


sites were changed every 24 to 36 hours. We also found 


three cases of what were thought to be drug fever and 
transient elevations of serum glutamic oxaloacetic 
transminase lactic dehydrogenase, alkaline phos- 
phatase, and renal function i in about 20% of our pa- ` 
tients. ; 

We have had excellent results with cefamandole 
when. given in a three-dose. perioperative fashion in 
high-risk patiénts undergoing cesarean section? and we 
are currently testing this agent in a similar fashion in 


premenopausal women undergoing vaginal .hysterec- 


^ 


tomy. This antibiotic will probably be valuable for 
prophylaxis since it does not appear to be a first-line 
agent in our hands. 
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DR. DARNELL JONES, Greenville, Nortli Carolina (By 
invitation). Dr. Gall and his co- -workers have evaluated 
the effectiveness of high-dose cefamandole therapy in 
patients with gynecologic and obstetric soft tissue in- 
fections. Seventeen of 20 patients (85%) had a satisfac- 
tory clinical response. Three required additional an- 
tibiotic therapy and one of these underwent curettage 
with the findings of retained infected placental tissue. 
The microbiologic data from their excellent laboratory 
again illustrate the polymicrobial nature of the pelvic 
infections which we treat and emphasize the prepon- 
derance of anaerobic organisms. 

From the data presented, five of the nine patients, 


‘with either acute or chronic salpingo-oophoritis had 


positive cervical cultures for N. gonorrhoeae. I am curi- 


~~ 
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ous to know what the cul-de-sac cultures showed in 


these patients. If these patients had only gonococcal | 


disease, this clearly would bias the study toward favor- 
able results. 

Five of the patients with salpingo-oophoritis had ul- 
trasonically, and I presume clinically, demonstrable 
adnexal masses. Inflammatory adnexal masses may 
either be tuboovarian complexes, as described by Dr. 


Gal, in which the inflamed adnexal structures and. 


loops of adherent bowel form an agglutinated mass 
without abscess formation, or true tuboovarian or ovar- 
ian abscess that evolves in this milieu. I would assume 
that these five patients had tuboovarian complexes 
without abscess formation as all inflammations resolved 
with medical therapy. I am not yet ready to accept that 
cefamandole or any antibiotic combination effectively 
treats the true adnexa] abscess. These patients fail to 
respond to antibiotic and conservative therapy and 
their management continues to be primarily surgical. 

Despite my cencerns because of the small number of 
patients in this study and the possible favorable bias 
induced by the inclusion of patients with what appears 
to be uncomplicated gonococcal disease, I think Dr. 
Gall and his co-workers, as well as others," ? have ade- 
quately demonstrated that cefamandole in high doses is 
effective as a single antibiotic agent. 

Should we all now modify our practice and use this 
drug extensively? Cefamandole is comparable to a 
combination of a penicillin-type drug and an aminogly- 


coside. It has three theoretical advantages over this 


combination: (1) It has a broader spectrum against 
aerobic gram-negative rods, notably Enterobacter and 
some strains of E. coli and Proteus: (2) it has some activ- 


ity against B. fragilis: and (3) it is less toxic than the 


aminoglycosides. Despite these theoretical considera- 
tions, I would be reluctant to advise a headlong rush to 
widespread use of cefamandole in patients with serious 
infections. Its extended spectrum is not particularly 
useful to us for Enterobacter is a relatively unusual or- 
ganism in our setting. It is more expensive than the 
combination of penicillin and aminoglycoside. While it 
does have some activity against Bacteroides, if used in 
high doses of 12 to 16 gm/day, this may be inadequate 


in serious infections. A significant number of the | 


anaerobes encountered in this study, including B. 
fragilis, B. bivius, and other Bacteroides species, were 
sensitive to cefamandole only at MICs of 32 ug/ml or 
more. It 1s doubtful that tissue levels approach this 
range for significant periods of time, even with high- 
dose therapy such as was employed. This drug, while it 
does have an anaerobic spectrum, has limited capabil- 
ities and it should not be considered a drug of choice 
for these organisms. One of the treatment failures in 
this szudy was due to a resistant B. fragilis. While there 
is legitimate concern over the toxicity of aminoglyco- 


. sides, problems with these drugs are most commonly 


seen in older patients, in patients with poor renal func- 
tion, in patients in whom the drug is used for extended 
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periods of time with a high serum concentration, and 
in conjunction with other nephrotoxic agents. Gen- 


eral the aminoglycosides have been safer in our 


hands than ona general medical service. 

Nevertheless, it is appealing to treat our mixed 
aerobic and anaerobic polymicrobila pelvic infection 
with a single agent which has a broad aerobic and 
anaerobic spectrum and has the clinical safety of the 
cephalosporins, An‘ alternative drug, ‘cefoxitin, has 
significantly greater anaerobic activity and has a suit- 
ably broad aerobic spectrum. An initial clinical study 
with this drug is encouraging.’ The clinical study I 
would like to see is a double-blind comparison of 
cefoxitin and the combination of an aminoglycoside 
with clindamycin. While cefamandole, if used in high 
doses, is effective as a single agent, I suspect that 
cefoxitin will be shown to have greater usefulness in 
treating the more serious mixed aerobic and anaerobic 
infections encountered in our specialty. If this proves 


to be the case, then cefamandole may more appro- 


priately be reserved for use in special circumstances 


" where antibiotic testing and sensitivity studies suggest 


its unique effectiveness and in situations not requiring 
definitive treatment of anaerobic infections. 
Regardless of which single agent is used, there will 
remain a small group of patients who will require the 
antibiotic therapy provided by a combination of a 
penicillin, an aminoglycoside, and clindamycin. Some 
patients will continue to have localized abscess forma- 
tion that will require surgical drainage or excision. 


REFERENCES. è 


]. Cunningham, F.G., Gilstrap, L. C., HI, and Kappus, S. S.: 
AM. J. OBSTET. GYNECOL. 133:602, 1979. 

2. Gibbs, R. S., and Huff, R. W.: AM. J. OBSTET. GYNECOL. 
136:32, 1980. 

3. Sweet, R. L., and Ledger, W. 3: Obstet. Gynecol. 54:193, 
1979. 


DR. GALL (Closing). Dr. Jones questioned why only 
two of the nine patients had positive anaerobic cultures 
from purulent exudate obtained through the cul-de- 
sac. Itisa fact that in some patients with chronic disease 
anaerobes cannot be cultured for they are not present. 
However, there was an adequate amount of purulent 
material aspirated from the cul-de-sac. With regard to 
the tuboovarian complex, we felt these were complex 
edematous tissues and were not abscess formations as 
such. We too believe there is still a place for surgery in 
removal of an abscess. This antibiotic will probably not 
have the ability to penetrate adequately enough to 
cause resolution of the abscess without operation. This 
question arisés when one compares the two drugs 
cefoxitin and cefamandole. The in vitro activity of 
cefoxitin is greater than the in vitro activity of 
cefamandole. Currently, if I have a patient with sep- 
ticemia caused by B fragilis, I would use a combination 
of aminoglycoside and clindomycin rather than either 
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of the two drugs mentioned above. I would also use 
metronidazole when it becomes available. 

In this study cefamandole and cefoxitin were com- 
pared. An abscess was formed in rabbits with the use of 
gelatin. Some of the cervical organisms with B. fragilis 
were injected into the area. The MIC of cefamandole is 
15.6 and that of cefoxitin is 4.0. In a clot the concen- 
tration of cefamandole was 40 uz/mg and that of 
cefoxitin was 4 ug/mg, indicating better penetration of 
the cefamandole. The number of colony-forming units 
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was the same, so this indicates that cefamandole is a 
better drug because of its increased ability to penetrate. 
Cunningham determined success rates for various 
drug combinations: penicillin-aminoglycoside, 60% to 
80%; penicillin-tetracycline, 85%; clindamycin-amino- 
glycoside, 95%; and mandol alone, according to his 
paper, 89%. I think the secret of success in this situa- 
tion is the early diagnosis of infection followed by vig- 
orous therapy. 
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Preparation H and its principal ingredient— Skin 
Respiratory Factor (SRF) have been studied in vitro* 
A group of world renowned wound-healing special- 
ists confirmed that SRF stimulated wound oxygen 
consumption, epithelialization and collagen 
synthesis. 
The unique Preparation H formula temporarily 
| relieves pain and itching in many cases and actually 
\ A helps shrink swollen hemorrhoidal tissue due to 
inflammation. All without anesthetics or steroids. 
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Clinically tested. 
———————————— saauaDU SUUS 

















Whitehall Laboratories, 685 Third Avenue, 
New York, New York 10017. 
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Triple target therapy for infectious vaginitis 


__,, BETADINE | 
Microbicides Vaginitis Regimen 


m Broad-spectrum microbicidal action kills all three pathogens usually 
responsible for infectious vaginitis—monilia, /richomonas and 
Haemophilus vaginalis. 

. m Microbicidal action is maintained in the presence of blood, serum and 
vaginal secretions. 

m Virtually nonirritating to skin and vaginal mucosa—nonstaining to 
skin and natural fabrics. 





Easy-to-follow regimen 
IN THE OFFICE 


BETADINE” Solution 


AT HOME 
BETADINE” Vaginal Gel 


(povidone-iodine) 
BETADINE” Douche - 


m In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution. 


a Prescribe BETADINE Vaginal Gel 
(povidone-iodine), one applicatorful 
of which is to be inserted each 
night. 


m Followed the next morning by 
BETADINE Douche in 
therapeutic concentration— 
2 tablespoonfuls to a quart of 
lukewarm water. 


m Aftertwo weeks  . 
— Patient returns for an office visit. 
-—in more resistant cases, the 
regimen may be continued through 
1 or 2 cycles, if necessary. 


""BETADINE: Vaginal Gel 


(povidone-iodine) 


Brief Summary 

For use in the treatment of Trichomonas 
vaginalis ‘vaginitis, monilial vaginitis and 
nonspecilic vaginitis. 
















Based cn a review of this drug by the 
Nationa Academy of Sciences— National 
Research Council and/or other informa- 
tion, FDA has classified the indications’as 
follows: possibly effective for use in the 
management of trichomonas vaginalis 
vaginitis, monilial vaginitis and non- 
specific vaginitis. Final classification of 
the less-than-effective indications Que 
further investigation. 


Precaution 

If irritation, redness or swelling develops, 
discontinue use. The rare individual with history 
of iodine sensitization should not use this 
prqdpct, sending further investigation. 


Purdue Frederick 
@ 1980, The Purdue Frederick Company/Norwalk. CT 06856 
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PERINATOLOGIST, 


DIRECTOR OF HIGH-RISK OBSTETRICS, Saint Luke's Hospital, 
Denver, Colorado. Must be Board Certified or Eligible in Maternal 
Fetal Medicine and have a personal commitment to both academic 
and clinical medicine. Academic appointment commensurate with 
qualifications through the University of Colorado Health Sciences 
Center School of Medicine. Combined perinatal program with The 
Children's Hospital at Saint Luke's Hospital provides an exciting 
opportunity for developing a regional perinatal system serving 
Colorado and the region. Saint Luke's Hcspital is the perinatal 
center of the Presbyterian/ Saint Luke's Medical Center, the 
largest medical center in the Rocky Mountain region. Residency 
program in OB/GYN through the University of Colorado Health 
Sciences Center School of Medicine. Excellent salary and 
benefits. 


Interested candidates should contact: 


Anthony Angello, M.D. 
Chairman 

Department of OB/GYN 
saint Luke's Hospital 
601 East 18th Avenue 
Denver, Colorado 80203 
(303) 831-8344 


Of 


Edgar Makowski, M.D. 

Chairman 

Department of OB/GYN 

University of Colorado Health Sciences Center 
school.of Medicine 

4200 East 9th Avenue 

Denver, Colorado 80220 

(303) 394-7815 


FELLOWSHIP 
IN MATERNAL 
AND 
FETAL MEDICINE 


The accredited fellowship in maternal and fetal 
medicine of the Bowman Gray School of Medicine is 
seeking‘ applicants for the position of first year 
fellow beginning July 1981. The fellowship is a two 
year clinical and research oriented program. The 
clinical services are centered at the 700 bed Forsyth 
Memorial Hospital where there are over 4,000 
deliveries annually and an active combined 
Perinatal service. The laboratory research is con- 
ducted under the auspices of the School of Medicine 
faculty in the research facilities of the School. Both 
clinical and laboratory résearch are encouraged and 
supported by the Bowman Gray School of Medicine. 


For further information please write: 


John I. Fishburne, M.D. 

Professor of Obstetrics and Gynecology 
Chief, Maternal and Fetal Medicine 
Bowman Gray School of Medicine 
Winston-Salem, N. C. 27103 





COLLEGE OF PHYSICIANS 
“AND SURGEONS 
COLUMBIA UNIVERSITY 


20th ANNUAL jmd COURSE. 


- OBSTETRICS AND GYNECOLOGY 


: ! October 20-24, 1980 
i (Monday- "Friday, 8:00 A.M. - 5:30 P. M y. 


37 Credits hours, Category 1, A. M. A.'s Physician's Beccanition 


Award; 35 Cognates from the American College of Obstetri-. 
* clans and Gynecologists; 33% Credits from the American , 


Academy of Family Physicians. 


FEE $375 (Résident's Fee $200; — l 
includes syllabus and luncheons 


. -DR. RAYMOND L VANDE WIELE, associates and the following l 


guest lecturers: 
DR. THEODORE BARAMKI 


DR. M. LEON TANCER . 


DR. WALTER B. JONES 


l Survey of the major clinical and pathological problems pertaining 
to the female reproductive system. Emphasis will be placed on 
the diagnosis and management of obstetrical and gynecoloqical 
disorders, including infertility, endocrine problems and mali g- 
nant diseases, in the light of modern advances .in basic 


knowledge and clinical . practice. A review of . necologic - 


? pathology will be included. The course will be divided as follows: 
Gynecologic Oncology; Perinatal Medicine; Reproduction, Con- 


trol & Behavior; and - ynecology & Obstetrics. For application , 
contact: DR. ELIZABETH C. GERST, Director, Continuing Educa . 


tion Center, 630 West 168th Street, 'N. Y,N Y. 10032; Telephone: 
(212) 694-3682. A 


- OB/GYN 
PHYSICIAN 


ee 


OB/GYN. Physician to. join Health i 
Care Plan. Opportunity for Board.cer-- 

tified or qualified physician in inno- . 
vative staff model HMO. Negotiable | 


salary, outstanding fringe. benefits, 


nurse-midwife, certified family prac- ` {` 
titioners, university affiliated, : | 
chance to build your own depart- .| - 
ment. Position available anytime ie 


1980. | 
. C. V; to: Medical Director, 


Health Care Plan Medical Center, `, 


120 Gardenville Parkway West, 
... West Seneca, N.Y..14224 . 
| = 0r call 716-668-3600. . | 


" DR. NATHAN KASE 
.. MR. JOHN BOWER, ESQUIRE DR. MARVIN KIRSCHNER |’ 
‘COHEN DR. WILLIAM LE 7 


^. FACULTY POSITIONS - 


| . OBSTETRICS AND GYNECOLOGY - 


_ UNIVERSITY OF TENNESSEE | 


. Clinical Education Center 
Hu Chattanooga — | 
Positions available in Perinatology and Ambu- : 
latory Care in the Department of Obstetrics and 
Gynecology at the Clinical Education Center at 
Chattanooga. Obstetrics and Gynecology Resi- 


dency: Program ina University Affiliated. 
“Hospital. Approved program with ten resi- 


dents. Rotation-of Medical Students for Core 


| . Clerkships and Electives. Faculty appointment. 
_ Must be Board Certified Obstetrics and pad 
, cology. Please direct i inquiries and C. V. to: 


i Norman L. Stahl, M.D. 
. Chairman, Department of 
' Obstetrics and Gynecology, 
Suite 400-921 East Third Street 
x Chattánooga, Tennessee 37403. 
Phone (615) 756- 4856 poe 


"The University of Tennessee is.an “Affirmative 


Action and Equal EINE Opportunity 


. Employer 


-OB / GYN- 


Prepaid medical group practice, 
- . established 1976. 
Two suburban care centers, each - 
| with 3 or — 
| 4 BC/BEOBO'S. . 
. NéW comprehensive facilities. ' 
Well-staffed for clinical ` 
| support, including Nurse 
Practitioners and hospital 
residents. Attractive salary 
structure and liberal fringes. 
Starting salary based 
on experience. 
Recruitment and relocation 
. . expenses covered. 
- Unusually livable city. 
Send CV or call: 
. Michael R. Soper, M.D. 
" Medical Director - 
| 6801 E. 117th Street . 
Kansas = Missouri 641 z4. 
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DIAGNOSIS AND MANAGEMENT 


OF THE FETUS AND NEONATE AT 


RISK: A Guide for Team Care. 


By S. Gorham Babson, M.D.; Martin L. Pernoll, M.D.; and 


Gerda I. Benda, M.D.; with the assistance of Katherine 


Simpson, R.N. 


New 4th Edition! Through three successful editions, you and your colleagues 
have depended on this reference for a comprehensive, down-to-earth view of 
perinatal care. This edition continues —- and exceeds — that tradition of 
excellence. Stressing the team approach, it details the information you need to 
identify and manage the high risk mother, fetus and infant. Carefully updated 


sections: 


© discuss diagnosis and, management of the 


+ 


high risk fetus and neonate — identifi- 


cation of high risk situations, congenital and genetic defects, electronic fetal 


monitoring and more 


o 


explain serious obstetrical problems and the perinate — malpresentation, 


diabetes, infection, cord accidents and very low birthweight 


o 


metabolic and developmental disorders 


explore specific neonatal problems — respiratory, cardiovascular, hemotologic, 


9 outline perinatal outcomes — developmental prospects for the newborn and 
guidelines for regionalization of pediatric intensive care 
October, 1979. 358 bages, 99 illustrations. Price, $21.95. . 





For even faster service, or if coupon has been 
removed, CALL. US! Dial toll-free (S00) 325-4177, 
ext. 10; in Missouri, call collect (314) 872-8370, 
ext. 10 during our regular business hours. 
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Mail this coupon today and 
youll have 30 days to 
evaluate your selections. 


TIMES MIRROR 
THE C. V. MOSBY COMPANY 


11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS. MISSOURI 83141 : 


| *Estimated price, subject to revision 


OBSTETRICAL . 
PRACTICE . 


Edited by Silvio Aladjem, 





- M.D.; with 50 contributors. 


A New Book! Logically organized into 
two parts — normai, and abnormal 
obstetrics — this easy-to-read volume 
contains authoritative, up-to-date 
information on key areas in obstetrics. 


. Among the topics examined in this 


well-illustrated text: 

9 the psychosomatic aspects of obstet- 
rics — the factors determining a 
woman's coping mechanisms and the 
obstetrician's role in resolving 
problems during pregnancy and after 

o the maternal. paternal-infant bonding 
relationship — methods professionals 
can use to help the family deal with 
perinatal stresses and establish close 
attachments 

o infections in obstetrics — viral, 
protozoal, fungal, and bacterial 
infections that challenge the physician 
responsible for the health care of the 
pregnant woman and fetus - 

© management of cancer during preg- 
nancy — the efficacious management 
of the patient with gynecologic 
or nongynecologic cancer 

September, 1980. Approx. 992 pages, 

415 illustrations. About $29.95. 


YES! I want to inspect an on-approval 
copy of the book(s) I've checked below. 


E Bill me o Payment enclosed i 
O mastercard n 
E — 


___ DIAGNOSIS AND MANAGEMENT | 
OF THE FETUS AND NEONATE 
AT RISK, 4th edition, (0415X) —— I 


$219 

. OBSTETRICAL PRACTICE (0114- | 
2) $29.95* | 

__ MANAGEMENT OF JUVENILE | 
DIABETES MELLITUS, 3rd edition, 
By Howard S. Traisman, (5020-8) I 


$39.50 l 
— CLINICAL PERINATOLOGY, 2nd | 
edition, Edited by Silvio Aladjem, 
` Audrey K. Brown and Claude l 
Sureau, (0103-7) $49.50 
— LECTURE NOTES ON OBSTET- 
RICS, 4th edition, By G.V.P. 
Chamberlain, (B-1133-4) $15.95* 
AMS134-031-03 


Name 

Address 
(MR XO 
Stag. -—- ona - v A ue o 
30-day approval offer good in U.S. and 
Canada. 


prior to publication. 

| All prices subjec: to change. 
Add sales tax if applicable. 
Prices effective in U.S. only. 
AMS134-031-03 


Complete and mail to: 

I The C.V. Mosby Company 
11830 Westline Industrial Drive 
St. Louis, Mo. 63141 
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Hospital Corporation of America assists hun- 
dreds of physicians in locating solid practice op- 
portunities each year. With HCA, youcanchoose 
a community that fits your lifestyle and know 
thatthe local hospital's staff and facilities will re- 
flect your own high professional standards. 

HCA owns or manages over 150 hospitals 
from San Francisco to Virginia...from Boston to 
Miami. Each hospitalis well equipped, and pro- 
fessionally accredited and staffed. Practice op- 
portunities are available in solo, groups, asso- 
ciations and partnerships. 

‘Contact HCA today. Let our free, no obliga- 


tion Professional Relations Program match your 


needs with an HCA practice opportunity. Just 
send your curriculum vitae, with information on 


your personal, professional, and geographic in- - 


terests, to: Charles M. Wooden, Director, Pro- 
fessiona! Relations, Hospital Corporation of 
America, OnePark Plaza, Nashville, TN 37203. 
Telephonetollfree 1-800-251-2561 orcallcol- 
lect (615) 327-9551. 


Hospital Corporation 
COA] Of America. 











CHAIRPERSON 


Department of Ob/Gyn: Mount Sinai Hospital 
Medical Center, Chicago, Illinois, is seeking a full- 
time Chairperson for its Department of Ob/Gyn. 
Mount Sinai Hospital Medical Center is a 466 bed 
teaching hospital, located ón the near West Side of 
Chicago with accredited residency programs in all 
clinical departments. The Hospital is a major 
teaching affiliate of Rush Medical College. 





Candidates must be American Board Certified, and 
have demonstrated performance and accomplish- 
ments in clinical practice, teaching, and administra- 
tive roles. Academic rank can be considered at the 
Professor or Associate Professor level. The Chair- 
person will participate in an open-ended faculty 
practice system. Salary arrangements are competitive 
and negotiable. Mount Sinai Hospital Medical Center 
is an equal opportunity employer. . 


Respond with curriculum vitae to: 
Albert I. Rubenstone, M.D. - 
Chairman, Search Committee 
c/o Department of Pathology, * 
Mount Sinai Hospital Medical Center 
California Avenue at 15th Street. 
Chicago, Illinois 60608 

(312) 542-2417. 






NORTHWEST 


Permanente 
PciPMYSICIANS GROUP PRACTICE OPPORTUNITIES 


& SURGEONS Pacific Northwest 


Rapid membership growth has created an immediate opening in the 
Department of Obstetrics/ Gynecology of Northwest Permanente, P.C. in 
Portland, Oregon. We are seeking obstetrician/ gynecologists to join an 
active service with over 3,900 annual deliveries, a high risk intensive ca'e 
nursery and complete fetal monitoring equipment. 


Nortwhest Permanente, P.C. is a professional medical corporation which 
provides health care services to the 235,000 members of the Kaiser Foun- 
dation Health Plan of Oregon. Through its association with Kaiser Founda- 
tion Health Plan, a federally qualified HMO, Northwest Permanente, P.C. : 
operates nine outpatient clinics and two full service hospitals. 


The medical practice is varied and professionally stimulating offering the 
physician a pure practice free of business and administrative concerns. A | 
comprehensive salery and benefits package including a sabbatical pre- 
gram, malpractice coverage, three weeks vacation and one week educe- 
tional leave to start, life, medical/ dental and disability insurance along 
with two excellent retirement programs is provided. The physician is eligi- 
ble for-ownership participation after two years. 


Portland, Oregon, on the Columbia and Willamette Rivers, is a city with a 
moderate climate located in a stable, prosperous economic region of the 
beautiful Northwest. Outdoor recreational facilities are superb and include 
excellent skiing, backpacking, fishing and boating opportunities. The En- 
vironmental Protection Agency, in a recent study, selected Portland as the 
"most livable city" in the United States. l 


Please send two (2) copies of a curriculum vitae with your initial response 
to Marvin P. Goldberg, M.D. President, Northwest Permanente, P.C., 
1500 S.W. ist Avenue, 11th Floor, Portland, Oregon, 97201. — - 
NORTHWEST PERMANENTE, P.C. — 
PHYSICIANS & SURGEONS 


An Equal Opportunity Employer 





Selection of the primary operative procedure for stress 


urinary incontinence 


WILLIAM A. PETERS III, M.D. 


W. NORMAN THORNTON, JR., M.D. 


Charlottesville, Virginia 


Four hundred twenty-one women were treated by an initial operative procedure for stress urinary 
incontinence. The patients were divided into three groups on the basis of the degree of relaxation of 
the anterior vaginal wall on clinica! examination. Patients classified as grade 0 treated by 
vesicourethral suspension had a 98% success rate at 2 years. Similar patients treated by vaginal 
operation had only a 48% success rate at 2 years. In grades | and II either the vesicourethral 
suspension or the vaginal operations resulted in success rates in the 85% to 90% range. Chain 
cystourethrograms were obtained in 171 patients, but they were not predictive of success or failure 
for the vaginal operations. Improved results may be obtained by individualizing the choice of the 
operative"procedure based on the anatomic findings with the vaginal procedures used for those 
patients with significant anterior vaginal wall relaxation. (AM. J. OBsTET. GYNECOL. 137:923, dud 


STRESS URINARY INCONTINENCE in the female sub- 
ject is a common gynecologic disorder and its manage- 
ment is highly controversial. Despite simple concepts as 
to its pathophysiology and straightforward principles 
for operative correction, a large number of techniques 
are currently advocated for its correction. Some au- 
thors advocate the exclusive use of a single procedure 
(either vaginal or abdominal) for all patients, and 
others have advocated individualization based on ro- 
entgenographic studies of the urethra and bladder. It 
is difficult to compare results from different institu- 
tions because the time intervals for follow- -up are not 
standardized and some reports do not identify patients 
with recurrent incontinence from those with primary 
incontinence. Other reports have given cure rates 
which are cumulative after multiple operations. 

In an effort to clarify operative selection, a retro- 
spective study of primary stress urinary incontinence 
was under:aken at the University of Virginia Hospital. 
Patients with recurrent stress incontinence were not 


. From the Department of Obstetrics and Gynecology, 
University of Virginia School of Medicine. 


Presented at the Forty-second Annual Meeting of the 
South Atlantic Association of Obstetricians and 
Gynecologists, Atlanta, Georgia, February 3-6, 1980. 


Reprint requests: Dr. W. Norman Thornton, Jr., 
Department of Obstetrics and Gynecology, University of 
Virginia School of Medicine, Charlottesville, Virginia 
22908. 
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included in this study since distortions in anatomy 
created by previous attempts at correction lead to other 
considerations when an operative procedure is se- 
lected. 


Methods and material 


The operating room logbook for the Gynecology 
Service at the University of Virginia Hospital was re- 
viewed for the time period from July 1, 1958 through 
june 30, 1978, and all patients were identified who had 
operative procedures performed which conceivably 
could have been done for stress urinary incontinence. 
The charts of the 862 patients were examined and data 
pertaining to stress incontinence were retrieved. Pa- 
tients with procedures performed for other gyneco- 
logic indications were not included. Data pertaining to 
the pelvic examination were recorded, based on the. 
examination of the most senior attending gynecologist. 
All follow-up data were obtained from subsequent vis- 
its to the gynecologic or urologic clinic. Patients who 
had an additional operation for recurrence were con- 
sidered as failures for the total length of follow-up, 
even if the incontinence was corrected by the second 
procedure. The operations were done by both faculty 
and residents. 

During this 20-year period of time there were only 
three different primary operative procedures em- 
ployed: anterior colporrhaphy with plication of the 


_pubocervical fascia below the urethrovesical junction," ? 


2 923 X 


924 Peters and Thornton 


Table I. Operative procedures performed in 
addition to incontinence procedure 





M arshall- 


Total patients 994 | 102 25 


Hysterectomy 276 59 19 
Cervicectomy (previ- 5 0 0 
. ous supracervical 
hysterectomy) 
Previous total hyster- 12 25 5 
ectomy | 
Uterus left in situ 1 . 18 l 
Posterior colpor- 224 c 2 18 


rhaphy 


the Marshall-Marchetü-Krantz procedure? and a 
combination of an anterior colporrhaphy and a ves- 
icourethral suspension. The anterior colporrhaphies 
were performed with permanent silk or cotton or 
semipermanent (Dexon) suture material with emphasis 
on elevation of the urethrovesical junction and care not 


to overcorrect the cystocele. In the vesicourethral sus- 


pension operation the’ paravaginal tissue lateral to each 


side of the urethra was fixed to the cartilage of the 


symphysis pubis with chromic suture material. A Foley 
catheter was employed after all operations. It was in- 
termittently clamped on the fourth or fifth postopera- 
tive day and removed for a voiding trial on the fifth or 
sixth day. | 

Prior to 1962, all patients underwent a primary vagi- 
nal operation unless there was another indication for 
an abdominal operation such as the presence of a pelvic 
mass. Between the years 1963 and 1973, a number of 
patients were treated according to Green's* recom- 
mendations based om cystourethrography. The man- 
agement of other patients was individualized, based on 
the findings on physical examination. Patients with no 
significant descent of the anterior wall and those with a 
coexisting indication for an abdominal exploration 
were treated with the vesicourethral suspension opera- 
tion. Other patients were treated with a primary vagi- 
nal operation. From 1973 to the end of this study pe- 
riod all patients were treated with individualization of 
therapy according to ee ‘guidelines. 


Results 


In the 20 years covered by this study 421 patients 
received operative.treatment for primary stress urinary 
incontinence. During this same period of time 40 addi- 
tional operations were performed for recurrent stress 
urinary incontinence and another 401 were performed 
for pelvic relaxation without coexisting stress urinary 
incontinence. 
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Préoperative evaluation included the stress test in 
407 patients, intravenous pyelographic studies in 160 
patients, a chain cystourethrogram in 171 patients, and 
cystometric studies in 143 patients; cystoendoscopy was 
done in 76 patients. Two hundred ninety-four patients - 
were treated with an anterior colporrhaphy with eleva- 
tion of the urethrovesical junction by means of plica- 
tion of the pubocervical fascia; 102 patients were 
treated by vesicourethral suspension, and 25 patients 
were treated with a combination anterior colporrhaphy 


and vesicourethral suspension. Other procedures per- 


formed in addition to the operation for primary incon- 
tinence are listed in Table I. 

The patients were categorized into one of three 
grades for purposes of evaluation of the results. Pa- 
tients with no significant descent of the anterior vaginal 
wall on pelvic examination by the most senior examiner 
were classified as Grade 0. Patients with descent of the 
anterior vaginal wall to the level of the introitus with a 
Valsalva maneuver were classified as Grade I. Patients 
with all degrees of protrusion of the anterior vaginal 
wall through the introitus were classified as Grade II. 
The characteristics of the patient populations compris- 
ing these three groups were quite similar (Table IT). 

The results, based on the actual number of patients 
available for follow-up at each point in time, are given 
in Table III. At all time intervals patients with Grade 0 
relaxation showed a better result with the Marshall-Mar- 
chetü-Krantz operation than with the vaginal repair. In 
Grade I and Grade II relaxation the results with the 
vaginal operation and the Marshall-Marchetti-Krantz 
procedure appear very similar. The results with the 
combined operation do not appear different, although 
they are possibly slightly inferior in. Grade II. 

Chain cystourethrograms were obtained in 171 pa- 
tients. All 171 patients had a posterior urethrovesical 
angle greater than 120° on the straining lateral roent- 
genogram. The roentgenograms were reviewed and 
classified into Green Type I and Type II groups, based 
on his recommendations, with all patients with an angle 
of inclination greater than 45° being classified as Type 
I1.* As illustrated in Table IV there was a strong corre- 


lation between the degree of relaxation perceived on 


the pelvic examination and the development of Type II 
changes with the loss.of the angle of inclination. When 
the data were tabulated (Table V) and the various op- 
erations used were compared with Green Type I and 
Type II changes, the results in the patients with Type I 
changes treated vaginally appeared inferior. This was 
due to the inclusion of six patients with Grade 0 relax- 
ation. All six of these patients ultimately failed, and, if 
these are deleted, the results in Type I patients with the 
vaginal operation show a 10096 cure rate. In Green 


29 


(C 


Volume 137 . 
Number 8 


Operative procedure for stress urinary incontinence 925 


Table FI. Profiles of patients with the three different grades of anterior vaginal relaxation 


No. of patients 110 
Mean age (yr) 47.8 (24-73*) 
Mean weight (kg) 76.3 (37-125) 
Mean parity 4.6 (0-15) 
White (96) 79.8 "i 
Black (76) A 20.2 
Symptoms of prolapse and/or ^ 46.4 
posterior relaxation (96) 

Chronic lung disease (96) 10.9 

*Range. 


186 125 
43.8 (22.77) |. 52.4 (24-91) 
73.1 (46-140) 71.1 (41-106) 
. 4.8 (1-12) 5.2 (0-18) 

79.5 oa 82.4 

20.5 17.6 

15:1 58.4 

12.4 11.2 


Table III. Postoperative results of patients available for follow-up with the three grades of anterior 


vaginal relaxation 


Grade C: 

Vaginal repair (34 patients) 

Follow-up (No.) 34 30 
Cure (%) 85.3 66.7 

Marshail-Marchetti-Krantz (75 patients) 

Follow-up (No.) l 73 68 
Cure (%) 100 100 

Combined procedure (1 patient) ` 
Fcllow-up (No.) ] l 
Cure (%) 100 100 

Grade i: 

Vaginal repair (151 patients) 
Follow-up (No.) 145 129 = 
Cure (%) 97.9 91.5 

Marshall-Marchetti-Krantz (24 patients) 

Follow-up (No.) 23 21l 
Cure (%) 95.7 95.2 

Combined procedure (11 patients) l i 
Follow-up (No.) : ! 9 7 
Cure (96). , 88.9 100 

Grade I: -—- 

Vaginal repair (109 patients) j 
Follow-up (No.) 98 83 
Care (96) 98 95.2 

Marshall-Marchetti-Krantz (3 patients) 

Follow-up (No.) i 3 3 
Cure (%) . 100 100 

Combined Procedure (13 patients) 

Follow-up (No.) 13 10 
Cure (96) 100 80 


Type II patients, the results with the vaginal operation 
or the Marshall-Marchetti-Krantz procedure are al- 


. most identical over the time span covered in the 


follow-up. The results with the combined operation are 
somewhat inferior. | 
There were six patients, all with Grade II relaxation, 
who had stress urinary incontinence associated with 
complete prolapse of the vagina after a previous hys- 
terectomy. During this same 20-year period of time, 
there were an additional 21 patients who had complete 
* vault prolapse who did not complain of stress urinary 
incoatinence. Five of the six incontinent patients were 


26 21 18 15 13 
538 ' 476 38.9 40 38.5 
63 49 38 28 |— 20 
100 98 94.7 92.9 85 
l l 0 0 0 
0 0 = à - 
123 108 89 75 52 
91.1 89.8 89:9 90.7 80.8 
19 14 10 4 4 
84.9 85.7 80 75 75 
7 6 5 3 9 
100 100 100 100 100 
74 63 51 36 27 
91.9 90.5 88.9 88.9 85.9 
3 3 3 9 1 
100 100 -100 100 100 
10 8 7 6 5 
70 - 62.6 57.1 50 60 


treated with an enterocele repair, fixation of the vagina 
to the perirectal fascia, and anterior and posterior col- 
porrhaphy. The sixth patient was treated by this oper- 
ation combined with a vesicourethral suspension. All 
six patients had the incontinence corrected and good 
support of the vagina was maintained. 

In the patients with a failed anterior colporrhaphy, 
the median time to recurrence was 6 months (range 1 
month to 7 years). The median time to failure with the 
Marshall-Marchett-Krantz operation was | year (range 
6 months to 7 years) and with the failed combined op- 
eration it was 6 months (range 1 month to 1 year.) 


i 
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Table IV. Correlation of the grade of anterior 
vaginal relaxation with the Green classification of 
the chain cystourethrogram 





0 63 ©- 74.6 25.4 
I 74 35.1 64.9 
II 34 11.8 * 88.2 


Among the failed vaginal operations, there were 18 
patients who subsequently had a complete evaluation 
including urodynamatic studies and repeat chain cys- 
tourethrograms. In 16, failure to correct the ure- 
throvesical angle was demonstrated and in two patients 
an "unstable" bladder was appreciated: Four failures 
with the Marshall-Marchetti-Krantz operation were 
evaluated, revealing three with anatomic failure and 
one with an "unstable" bladder. Only one of the fail- 
ures with the combined operation subsequently had 


-= complete evaluation. This patient was found to have an. 


ectopic.ureter which emptied into the urethra. An in- 


travenous pyelogram had been obtained prior to the . 


original operation but the duplicated system and ec- 
topic ureter had not been recognized. 

The length of postoperative hospitalization and the 
duration of urethral catheter drainage are listed in 
Table VI. The mean postoperative hospitalization with 
the combined procedure reflects a single patient who 
developed renal failure after a transfusion reaction and 


required 64 days of hospitalization. This patient ulti- 
mately had complete recovery of renal function. There - 


were no deaths or urinary fistulas in this series and the 


complications are shown in Table VII. The 12.9% in- 


fection rate with the vaginal operation reflects a 14.6% 
rate prior to the institution of antibiotic prophylaxis in 
1973. Since that time the infection rate has been 4.0%. 


Comment 


Selection of the most appropriate operation for stress - 


_ urinary incontinence remains controversial. Some sur- 
geons utilize only the abdominal operation and have 
reported good results. The disadvantage of the exclu- 
sive use of one type of operation is that many patients 
will have other indications for abdominal or vaginal 
procedures, including pélvic masses or significant pel- 
vic relaxation. Vault prolapse with enterocele- is a 
complication encountered after either abdominal hys- 
terectomy or vesicourethral suspension when there is'a 
marked degree of uncorrected posterior vaginal re- 
laxation. Modifications of the anterior colporrhaphy 
with plication of the urethrovesical junction," ? the 
Marshall-Marchetti-Krantz operation,? and a combina- 
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tion of the two appear to be the most commonly per- 
formed operations for stress urinary incontinence. Al- 
though several types of fascial sling operations have a 
number of advocates, these have usually been reserved 
for patients who have failed to obtain a satisfactory 
result with previous operations. 

The variety of surgical procedures advocated for 
correction, as well as the choice of operation for a par- 
ticular patient, relates to the fact that the exact etiology 
of stress urinary incontinence in the female subject has 
not been clarified. Theories on the etiology have 
evolved from functional studies examining the pres- 
sure differenual between the bladder and proximal 
urethra and from studies of the anatomic changes at 
the urethrovesical junction seen on radiography. Mal- 
pas and associates? observed à number of patients 
during labor with lateral cystourethrography and de- 
scribed changes in the location of the bladder and ure- 
thra which they proposed could result in injury to the 
fascial support of the urethrovesical junction with the 
subsequent development of stress incontinence. Dam- 
age to the urethrovesical support during labor is con- 
sidered a common, although not exclusive, mechanism 
for the development of urinary incontinence. In our 
total series, less than 1% of the patients were nulli- 
gravid, while the mean parity of patients with Grade II 
relaxation was 5.2. Quantitation of the degree of dam- 
age to urethrovesical support appears desirable in the 
selection of the appropriate operation (Table HI). 

In 1937, Stevens and Smith? introduced chain cys- 
tourethrography as a method of simultaneous vi- 


sualization of the urethra and bladder without distor- 


tion of their relationship. Variations of this technique 
have been employed by other authors. ? The use of 
the chain cystourethrogram in the selection of the-op- 
erative procedure was first advocated by.Bailey," who 
introduced the measurement of the angle of inclination 
on the straining radiograph and advanced the theory 
that patients. with loss of the angle of inclination could 
not be adequately treated with only an anterior colpor- 


_rhaphy.’? Green? simplified Bailey's system and divided 


patients with stress urinary incontinence into Type I 
patients with less than a 45° angle of inclination on the 
lateral-standing-straining radiograph and Type Il pa- 
tients with an angle of inclination of greater than 45" 
on similar studies. On retrospective evaluation of his 
results, he found a greater than 9096 cure rate with a 
vaginal operation in patients with Type I changes. 
However, in patients with Type II changes he found 
only a 48% cure rate with the vaginal repair, which was 
improved to 9395 with the Marshall-Marchetti-Krantz 
operation. Shingleton and colleagues”, retrospectively” 
found a 56% cure rate with anterior colporrhaphy and - 
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Table V. Postoperative results in patients available for follow-up with Green Type I and Type I 





Type I chain cystourethrogram: 
Vaginal repair (33 patients) 


Foow-up (No.) 31 

Cure (%) _ 96.7 
Marshall-Marchetti-Krantz (43 patients) 

Follow-up (No.) 43 

Cure (%) : i 100 
Combined procedure (1 patient) 

Follow-up (No.) l 

Cure (%) © 100 


Type Il chain cystourethrogram: 
Vagiral repair (47 patients) 


Foliow-up (No.) 45 

Cure (96) 100 
Marshall-Marchetti-Krantz (29 patients) 

Follow-up (No.) 28 

Cure (96) 100 
Combined procedure (18 patients) 

Follow-up (Mo.) 17 

Cure (26) 94.1 


an 82% cure rate with a combined operation in Type II 
patients. Selection of a primary abdominal operation in 
patients exhibiting Type II changes has been widely 
advocated. Conversely, the vaginal operation has been 
recommended in patients with Type I changes without 
reference being niade to findings on physical examina- 
tion. Hodgkinson” has placed greater emphasis on the 
evaluation of the ability to surgically elevate the ure- 
throvesical junction: He has advocated a vaginal oper- 
ation for patients in whom the urethrovesical junction 
Is greater than 4 cm below the symphysis pubis, as seen 


. on chain cystourethrogram.!? Since the angle of incli- 


nation would be increased as the urethrovesical junc- 
tion descends, this would appear to inclüde a greater 
number of patients with Type II changes in the group 
undergoing a vaginal operation. He has pointed out 
that it is unwise to do an anterior colporrhaphy in a 


og 


78.6 


40 
100 


0 


patient who has the bladder and urethra at a high ře- . 


tropubic position.’® Our observations would appear to 


support Hodgkinson's concept. There was a strong 


correlation between increasing degrees of relaxation of 
the anterior vaginal wall as perceived on the physical 
examination and loss of the angle of inclination as 
demonstrated by chain cystourethrography (Table IV). 
In general our data show a better correlation of post- 
operative results with the degree of anterior relaxation 
than with thechaincystourethrogram (Tables HI and V). 

However, patients treated with a vaginal operation 
who had little or rio relaxation of the anterior vaginal 
wall, but showed a loss of the posterior angle on cys- 


‘tourethrography, experienced poorer results. In con- 


trast, the patients having a primary vaginal operation 


28 24 19 13 7 


78.6 75 68.4 ` 61.5 49.9 
37 29 2] 14 8 
97.3 96.6 95.2 99.9 87.5 
0 0 0 0 0 
39 | 26 23 13 nk 
90.6 92.1 95.7 100 90.9 
25 18 13 7 6 
96 94.4 92.3 85.7 83.3 
13 1] 8 8 8 
69.2 63.6 62.5 50 . 37.5 


Table VI. Postoperative hospitalization 










Marshall- 
Marchetti- 
Krantz 
operation 


Combined 
operations 


No. of patients 294 102 25 

Mean postoperative 8.8 (3-27) 9.7 (5-42) 13.4 (6-64) 
days | 

Mean days to catheter 7.5 (2-47) 6.7 (3-28) 8.6 (4-31) 
removal 


for moderate or greater degrees of anterior relaxation 
had cure rates as good as those obtained with the 
Marshall-Marchetti-Krantz operation. Patients with 
Green Type II changes actually appeared to have a 
better result with the vaginal operation. than patients 
with Green Type I changes. These differences were 
entirely explained by the inclusion of a greater per- 


 centage of patients with Grade 0 relaxation in Type 1 


chain cystourethrograms. The combined operation in 
our experience did not appear to improve results in 
any group and was associated with a higher percentage 
of complications (Tables VI and VID. 

The experience at the University of Virginia indi- 


‘cates that selection of the primary operation for stress 


urinary incontinence in the female subject should be 
based on individualization with emphasis on anatomic 
changes demonstrated on pelvic examination. Patients 
with a moderate or large degree of descent of the an- 
terior vaginal wall may be selected for a vaginal opera- 
tion with the expectations of excellent results if atten- 
tion is directed toward restoration of the vesicourethral 
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Table VII. Postoperative complications 
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i Marshall-Marchetti-Krantz 
Vaginal repair operation —— 


Wound. complications: 
Infection 
Dehiscence 
Incisional hernia. 
Enterocele 
Vaginal stenosis 
Vascular complications: 
Myocardial infarction 
Cerebrovascular accident 
Pulmonary embolus 
Thrombophlebitis 
Postoperative hemorrhage 
Other: 
Pyelonephritis 
Transient femoral nerve palsy 
Transfusion reaction with renal failure 
Osteitis pubis 


lo c2 c2 


SK OAC 


om OND m 


33 (12.9%) 


Combined operations 


10 (9.8%) 5 (20%) 
3 0 
9 
3 | 2 
9 0 
1 0 
1 0. 
l 0 
l 0 
] 0 
1 1 
0 0 
0 1 
I 





angle without overcorrection of the base of the blad- 
der. Patients with no significant descent of the anterior 
vaginal wall are best treated by the Marshall-Mar- 
chetti-Krantz operation. This operation provides good 
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Discussion . 

Dr. JOHN RIDLEY, Atlanta, Georgia. This well- 
researched paper deals primarily with the varying de- 
gree of anatomic derangement in the selection of the 
primary operative procedure for the correction of 
stress urinary incontinence (SUI). It has beer. shown 
that the operative procedure is chosen to best accorno- 
date the given case rather than making the effort to 
correct the SUI by just one given procedure, one with 
which the operator may feel most familiar. It is not 
clear to me whether the complaint of SUI was primary 
or whether the patient had the chief complaint of many 
of the other symptoms of incompetent vaginal support. 
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results in patients with Grades I and II relaxation and 
may be the choice in patients with other indications for 
an abdominal procedure. 
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Therefore, it is not surprising that 294 of the 421 pa- 


. tients had a vaginal repair with plication of the vesical 


sphincter performed as a primary effort. This is consis- 
tent with the effort made in our work where so many of 
the patients with incompetent vaginal support also 
complain of a varying degree of SUI. It is felt that the 
correctly performed Kelly plication with Kennedy 
modification of the vesical sphincter is dependable 
enough to be chosen as the primary effort in a great 
majority of cases where other vaginal surgery is to be 
done. The degree of success of the Kelly plication pro- | 
cedure is variously reported from different clinics, 
some reporting rates as low as 50% to 55% and some as 
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high as 85%. However, 75% success, or acceptable im- 
provement; has been the consistent result of our work. 

Further, if the patient’s primary complaint is SUI 
and the primary effort must be directed toward the 
correction thereof, other factors beyond the anatomic 
derangement must be considered." * Even though we 
are selecting a primary operative procedure for cor- 
rection of the SUI, we must seek other contributing 
factors which can be elucidated only by comprehensive 
history and preoperative evaluation, which I am sure is 
carried out in the department of the authors of this 
paper. The following factors must be taken into con- 
sideration: the nature of previous surgery, particularly 
any pelvic surgery for other than the correction of SUI 
which leaves extensive scarring; previous irradiation of 


the pelvic structüres; chronic lung disease with chronic. 


cough; obesity; and arduous physical work. In addition 
it should be highlighted that if the preoperative 
urodynamic studies hint of a neurogenic problem or 
detrusor dyssynergia, suggesting neurological. defi- 
ciency or derangement, the decision for corrective sur- 
gery for SUI may be postponed pending further inves- 
tigation. 

The value of the x-ray findings of the chain cys- 
tourethrographic studies is equivocal. We have not 
used the technique in many years because it is felt that 
the findings may be misleading and inconsistent with 
the other anatomic findings and not dependable or 
predictable of success and failure. 

There has never been a clear definition of the time 
elapsed between the operative procedure and the final 
judgment of success, improvement, or failure. The 
measure of success obviously cannot be determined in 
the first 4 to 5 weeks following operation because of 
edema, bladder irritability, and the possible presence 
of infection. However, it is felt that the degree of suc- 
cess can be judged within 10 to 12 weeks postoperative- 
ly. However, the term late failures is more difficult to 
define. I do not feel that the surgeon should feel guilty 
of a failure which has finally occurred 5 years after the 
original procedure. In that period of time the tissues 
which probably had poor integrity originally have 
gradually given away, again depending on the patient's 
generai health and physical activity. Therefore, it is felt 
that this is to be called a recurrence of the SUI, rather 
than a failure. 


I am in agreement that the primary choice of opera- | 


tion for the uncomplicated SUI is the vaginal repair. 
We also use the Marshall-Marchetti-Krantz procedure 
primar-ly in those cases where the SUI is severe, such as 
necessitating constantly wearing absorbent protection, 
and where the patient has very little anterior vaginal 
relaxation and no obvious enterocele. The sling opera- 
tion is only occasionally used primarily but is reserved 
mostly for cases where one or several previous surgical 
efforts have failed. The sling might be considered 


primarily in the case of the elderly patient who obvi- 


ously has very poor tissue integrity. The homologous 
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fascia lata can give the needed permanent support. 

These cases reported from.the University Hospital at 
Charlottesville were obviously evaluated thoroughly 
and without necessarily employing many of the more 
recent electronic appliances which are usually beyond 
the budget of most clinicians and of many clinics and at 
times border on gadgetry. 

This paper has brought us a step closer to accurately 
evaluating preoperatively those cases in which a pri- 
mary correction of SUI should be attempted. What 
procedure is chosen most often for secondary effort 
after failure of the primary attempt? 
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DR. W. ALLEN ADDISON, Durham, North Carolina 
(By invitation). We are gratified by this report by Drs. 
Peters and Thornton which supports our conviction 
that anterior colporrhaphy is the operation of choice 
for the treatment of stress urinary incontinence in a 
majority of patients. The growing sentiment against 
the use of anterior colporrhaphy for the correction of 
anatomic stress urinary incontinence is well known. 
Such opinion has been advanced primarily by those 
who impugn the durability of cure achieved by anterior 
colporrhaphy and by those who contend that objective 
radiographic studies can enhance cure rates and dura- 
bility of cure. The value of chain cystourethrograms 
supposedly resides in identification of anatomic changes 
thought to direct a majority of patents toward re- 
tropubic urethropexy as the operation of choice. Cor- 
relation between the outcome of operation and such 
imputed quantitation of relaxation, as reflected 
primarily in derangement of the angle of inclination of 
the urethra, has not seemed to us to be great enough to 
afford such studies a prominent role in the selection of 
operative approach. This opinion is shared by numer- - 
ous investigators, including Robertson,! Greenwald 
and associates,? Kitzmiller and- associates,’ and others. 
In the present study, the authors found that in 171 
patients there was some correlation between the roent- 
genographic findings on chain cystourethrograms and 
the degree of anterior vaginal wall relaxation by clinical 
assessment, but that this was not predictive of the suc- 
cess or failure of vaginal surgery. We believe this is 
Correct. 

On the basis of careful assessment of a 20-year in- 
stitutional experience including 421 patients under- 
going primary surgery for stress urinary incontinence, 
Drs. Peters and Thornton concluded that improved re- 
sults can be achieved by individualizing the choice of 
the primary operation on the basis of clinically demon- 


930 Peters and Thornton 


strable anatomic findings. They found the results of 
Vaginal operation to be quite satisfactory for those pa- 
tients with significant anterior vaginal wall relaxation, 
their clearly defined Grade I and Grade II. Simply put, 
and I recognize that stress urinary incontinence is far 
from simple, this implies that once the diagnosis of 
stress incontinence has been properly established, the 
operator can make a good judgement on clinical 
examination as to whether he can restore the anatomic 
requisites of continence by a vaginal approach or 
whether he must resort to ventral suspension, wizh its 
dangers of overcorrection, to effect continence. Stress 
urinary incontinence with visible absence of significant 
anterior vaginal wall relaxation, again clearly defined 
by the authors as Grade 0, would seem to be a reliable 
indication for a retropubic approach in that minority of 
patients. | 

The results reported and the rationale of the process 
for the selection of operation are reassuring to thase of 
us whose experience leads us to retain enthusiasm for 
the efficacy and durability of careful anterior cclpor- 
rhaphy. We continue to concur with Ridley? that this is 
the basic operation for stress urinary incontinence, that 
in the majority of patients it should be the first used, 
and that it is most likely going to be the only operation 
ever necessary. Considering anterior colporrhapky the 
more physiologic approach, we believe with Van 
Rooyen and Liebenberg? that restoration of normal 
anatomy to a vesicle neck that has become incompetent 
is best accomplished under the direct vision afforded 
by the vaginal approach. We also agree with Beck* that, 
when properly performed, anterior colporrhaphy 
should provide anatomic and clinical results equal to 
those from retropubic suspension and that anterior 
colporrhaphy results in less pain and less morbidity 
from urinary retention and urinary tract infection than 
the less physiologic abdominal procedure. The advan- 
tage of the vaginal operation for the correction of 
other, frequently coexistent relaxation of pelvic sup- 
port is obvious. 

The results of this report indicate that appropriate 
care was taken to avoid operation in patients who had 
incontinence that was not true stress incontinence. I 
would like to ask the authors how major problems of 
detrusor instability were ruled out. 
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DR. PETERS (Closing). We agree with Dr. Ridley that 
the chain cystcurethrogram probably does not give any 
useful information that is not obtainable from a phvsi- 
cal examination in primary. stress incontinence. How- 
ever, in patients with recurrent stress incontinence, es- 
pecially those who had a previous Marshall-Marchetti 
procedure or previous fascial.sling procedure, we feel 
that it is useful. The chain cystourethrogram gives us 
some idea of the distortion of the anatomy which was 
created by the previous procedure. Frequently this in- 
formation is helpful. We have not routinely used sup- 
rapubic drainage. It was done in a few patients and 
there was no real fixed pattern to it except if a patient 
had inadvertent or intentional cystotorgy at the time of 
the Marshall-Marchetti procedure we routinely used a 
suprapubic drainage system. 

Dr. Ridley questioned our procedure for recurrent 
stress incontinence. The primary procedure we use for 
recurrence is the Marshall-Marchetti one. We are 
doing more of these now using the technique popular- 
ized by the Mayo Clinic with open cystotomy and per- 
manent suture material. We do not have enough pa- 
tients to really say this has changed our results. Cur- 
rently, however, this is what we do. 

I cannot add anything to Dr. Ridleys comments 
about late failures. I do feel that a patient who has a 
recurrence after 5 to 10 years has obtained significant 
benefit from the procedure. 

Dr. Addison asked how we identify the unstable 
bladder or the bladder with detrusor dyssynergia. We 
believe that a careful history followed by cystometric 
evaluation can rule out detrusor dyssynergia. We had 
18 patients who failed the vaginal procedure and had 
complete evaluation following the procedure. Only two 
of these, of a total of 294, actually had an unstable 
bladder. We feel that questionnaires which the patients 
fill out are really confusing. I do not think you can 
substitute the questionnaire for taking a complete his- 
tory: yourself. There was a question from the floor 
about the relationship to routine hysterectomy. We 
have routinely performed hysterectomy with the vagi- 
nal repair. In only one of 274 patients was the uterus 
left in situ electively. Because we have no patients to 
compare, I cannot say whether or not this improved 
our results. Posterior repair, posterior colporrhaphy, 
and perineorrhaphy were done in the vast majority of 
these patients. We tried to ascertain if this made any 
difference in the results, but we had so few patients 
who did not have a posterior repair that. we were un- 
able to do so. 
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Rape: Sexual assault 


DOROTHY J. HICKS, M.D. 
Miami, Florida 


The Rape Treatment Center at Jackson Memorial Hospital, Miami, Florida, has cared for more than 
5,000 victims of sexual assault since January, 1974. Forcible rape is a violent crime, and it is now 
generally accepted that rapists are sexual deviants. Few of the victims have serious physical 
injuries, but they all suffer psychological trauma that will affect their lives and the lives of those 
around them. These victims need expert medical care and psychological counseling if they are to 
adjust and re-enter society without major difficulties. It is essential that people dealing with these 
patients understand the dynamics of the situation so that they can care for them intelligently. 


(AM. J. OBsTET. GYNECOL. 137:931, 1980.) 


THE RAPE TREATMENT CENTER at Jackson Memo- 
rial Hospital Miami, Florida, has been operative since 
January, 1974 and has taken care of 5,187 victims of 
sexual assault. Thirty-four percent of the victims have 
been under the age of 16 years. The age range of the 
female victims has been from a 2-month-old baby girl 
to a 93-year-old woman. Five percent of the victims 
have been male. 

The center is housed in a double house trailer, adja- 
cent to but not a part of the Emergency Room of the 
hospital. It is self-contained and includes a consultation 
room, examination room, laboratory, and office space. 
The area is carpeted and tastefully furnished. 

It is not necessary for the patient to report the attack 
to the police before or after care is given by center 
personnel. If the patient does not wish to report the 
incident, an anonymous report should be made to the 
police. Rapists operate frequently, sometimes as often 


as once a week, and each has a mode of operation - 


whica identifies him. Police often have a similar case in 
their files. | 

The records are kept in a locked file in the center, 
not in the hospital record room, and are released only 
on subpoena or with the written permission of the vic- 
tim. No bill is sent; the county assumes the charges. 
Every effort is made to keep the incident completely 
confidential. - 

A floating team concept is used, and only persons 
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sensitive to the problems of rape patients are utilized. 
The team consists of a gynecologist who is not the "res- 
ident on call" but is a member of a panel of six physi- 
cians, a nurse from the Emergency Room, and a crisis- 
trained social worker who is a staff member of the 
center. 

Forcible rape is a violent crime and there are two 
aspects to treatment of the victims. One is prevention 
of the crime through education of the public and the 
potential victims, and the other is treatment of the vic- 
tims after the assault has occurred. 

Medical personnel must remember that rape is a 
legal term. It is not a diagnosis to be made by the phy- 
sician treating the patient. The only statement that can 
be made by the physician is that there is evidence of 
recent sexual activity. Rape is a crime, not a medical 
condition. If physicians realize this, they may be more 
willing to care for the victims of sexual assault and not 
fear the legal involvement that may come later. If the 
medical records are well documented and specific, it is 
seldom necessary for the physician to appear in court. 
In many cases, deposition is required, but this is not 
time-consuming and can be scheduled at the conve- 
nience of the doctor. 

Rape victims are emergencies and need expert medi- 
cal care if they are to survive the incident without per- 
manent psychological damage. In our series, only 8% 
of the victims had physical injuries and only 1% were 
injured seriously enough to require hospitalization. 
However, even if there is no physical damage, there is 
psychological trauma. The way the victims are treated 
can influence the rapidity with which they recover from 
the incident and determine whether or not they have 
the courage and stamina to prosecute the offender. 

Whenever possible, these patients should be seen ina 
separate facility or area so that they are not subject to 
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the confusion of the Emergency Room. The word 
"rape" should never be used in their presence. The 
patient who has been sexually assaulted feels marked, 
and she must be made to feel protected and under- 
stood. She is exhausted, and her primary emotion at 
'the time of the attack is fear. She is afraid she will be 
killed. 


The nurse is usually the first person to talk with the’ 


patient.’ Minimal information should be taken, just 
enough to generate a chart. No effort should be made 
to force the patient to tell her story. The nurse should 
be understanding and supportive. 

The physician should see the patient as soon as pos- 
sible after her arrival at the hospital. The doctor is 
viewed by most people as an advocate and can easily 
establish rapport with the victim and gain her con- 
fidence. Male victims are usually more comfortable 
with a male examiner, but it is not necessary to sur- 


‘round the female victim with women. In fact, contact ` 


with a normal empathetic male figure is psychologically 
therapeutic for female victims. 

The physician takes a history, complete enough so 
that all areas involved are noted but not including the 
minute details of the incident. Too detailed a history 
may jeopardize the case if it goes to trial, because at the 
time of the initial. visit the patient is often disturbed and 
the story confused. She may change the story later. 

The physician then examines the patient and care- 
fully documents any trauma. A pelvic examination- is 
done in most instances. A Pederson speculum should 
be used. These patients are sore and the smaller in- 
strument is more comfortable because the speculum is 
moistened only with water. Lubricating jelly will inter- 
fere with the forensic tests. Sterile swabs are used to 
collect materials from the vaginal walls and the cervical 
portio. Air-dried smears are made. For the vaginal as- 
pirate 2 ml of sterile saline is injected into the vaginal 
canal and retrieved with a pipette. An endocervical cul- 


ture for gonorrhea is obtained and a Papanicolaou test.. 
is done. A Woods lamp is used to identify semen on the 


skin surface (semen will fluoresce). Blood is drawn for a 
VDRL test. | $^ ds 

Other examinations are done as indicated by the his- 
tory of the attack: rectal examination and oral exami- 
nation, including swabs and cultures for gonococcus. 
Any foreign material is carefully collected and placed 
in a clean paper envelope. Photographs should be 
taken of lesions secondary to trauma. Clothing is 
placed in paper bags. 

All specimens for evidence must be carefully labeled 
and.signed by the examiner and handed to the police if 
possible. It is essential to preserve the "chain of evi- 
dence" if the specimens are to be valid in court. 
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The physician examines the specimens for sperm 
and for acid phosphatase. Other, more sophisticated 
tests should be done by a forensic laboratory. 

After completion of the examination, methods for 
the prevention of venereal disease and pregnancy 
should be offered to the patient. Tetanus toxoid should 
be offered whenever indicated. The administration of 
probenecid, 1 gm orally, followed in 30 minutes by AP 
penicillin, 4.8 mU intramuscularly will prevent the in- 
cubation of syphilis and treat gonococcus. Spectino- 
mycin will treat gonococcus but not syphilis in those 
patients allergic to penicillin. Diethylstilbestrol may be 
used to prevent conception. — . 

The procedures vary with the needs of the patient. If 
she wishes, any significant others should be present 
during counseling and examination, but the police 
should never be involved in either of these procedures. 
Arrangements should be made for future counseling 
sessions and re-examination 4 to 6 wetks after the at- 
tack. Few patients realize what a traumatic experience 
they have had and how it will affect their future rela- 
tionships. 

Counseling is usually done after the examination 
but, if reality, should begin from the time the patient is 
first‘seen. 

If one is to understand the crisis which rape precipi- 
tates, a knowledge of crisis theory is helpful.’ A crisis is 
a turning point and occurs when a person faces a prob- 
lem that cannox be solved by the methods she has uti- 
lized to solve previous problems. Therefore, tension 
mounts. A period of disorganization ensues and alter- 
native methods of coping must be found. 

Rape is a stress situation and can lead to traumatic 
neurosis. It heightens a woman's sense of helplessness 
and intensifies her conflicts about dependence and in- 
dependence.’ This trauma also generates self-criticism 
and guilt that devalue her as a person and interfere 


. with her forming lasting relationships, especially with 


men. Feelings of vulnerability persist long after the 
assault. 

The rape victim, as opposed to the male victim of 
sexual assault, has the additional burden that cultural 
myths add to their stress. Moral taboos have been vio- 
lated, and the victim of rape needs empathy, not judg- 
ment from those around her. To surrender to “a fate 
worse than death” can cause guilt feelings that can be 
almost insurmountable. 

If we consider sexual assault to be the ultimate inva- 
sion of privacy, this will help us understand the trauma 
the victims suffer. They experience complete loss of 
control of the body, complete loss of independence, 
and the removal of something that is part of them. Thee 
inner space is intruded upon and the most sacred and 
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the most private repository of the self has been vio- 
lated. Forceful access has been made into the inner- 
most source of the ego. Rape has been said to be the 
closest one can come to destroying the ego except for 
murder. 

Generally the rape trauma syndrome is described as 
having two stages*: (1) the acute stage, which is the 
immediare reaction, and (2) the long-term phase, which 
results in changes in life-style, dreams, nightmares, and 
phobias. 

Responses and reactions vary with the age and situa- 
tion of the victim. Young, single women are particu- 
larly vulnerable. They are the most likely to feel guilt 
and shame. Young children usually do relatively well if 
the family understands and can cope with the situation. 

It is during the acute phase that the practical con- 
cerns must be met and medical attention is necessary. 
The decisions as to whether or not she will involve the 
police, whethér or not her home is safe, whether any 
repairs are needed, how much nioney she has, who she 
will contact if she is frightened, and how she will handle 
any publicity must be made at this time. 

The second phase, the long-term phase, may really 
be divided into two parts: the adjustment period and 
the integration period. As time goes on, the victim 
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deals with the practical problems and the psychological 
adjustments. During this adjustment phase she needs 
support, and it is not wise to challenge her defenses. 
We should be concerned about the patient who is too 
happy and seems unaffected by the incident. 

During the integration period, the patients usually 
are depressed and often want to talk about their expe- 
rience. Reassurance is essential at this time and counsel- 
ing is usually effective. 

The rape victim needs reassurance and understand- 
ing, not sympathy. These patients should be allowed to 
ventilate and to vocalize their feelings of anger. and 
fear, and the sooner this happens the better. If this is 
not possible, these emotions may be buried and not 
surface for weeks, months, or even years. Once the 
emotions come to the surface, the counselor can help 
the patient rebuild her sense of worth and make her 
realize she is again in control of her.life. 

Forcible rape is a violent crime, as are all cases of 
sexual assault. Although few of these victims have seri- 
ous physical injuries, they will all suffer psychological 
trauma that will affect their lives and the lives of those 
around them. All these victims need medical care and 
psvchological counseling if they are to adjust and re- 
enter society without major difficulties. 





REFERENCES 

l. Hicss, D. J.: Rape: Sexual assault, Obstet. Gynecol. Annu. 
7:447, 1978. 

2. Bard, M., and Ellison, K.: Crisis intervention and investi- 
gation of forcible rape, Police Chief 41:68, 1974. 


Discussion . 


DR: MALCOLM G. FREEMAN, Atlanta, Georgia. Dr. 
Hicks' experience with victims of sexual assault seen at 
Jackson Memorial Hospital is extensive. Her program 


in Miami is perhaps somewhat larger than our Rape ^ 


Crisis Center at Grady Memorial Hospital in Atlanta. 


In 1979, we assisted approximately 1,200 sexual assault. 


victims at Grady. < 
As one might expect there are some differences be- 
tween the Miami center and ours in Atlanta. Our pa- 


tients, for example, are seen by second-year obstetrics - 
and gynecology residents. Trained rape crisis volun-' 


teers are utilized on a 24-hour-a-day basis to assist vic- 
tims. We look forward to the day when there will be 
sufficient financial support for this project to replace 
volunteers with full-time staff members. In general Dr. 
Hicks' experience and our own seem similar. 

The emotional stress of sexual assault should be of 
paramount interest to all of us. Sexual assault or fear of 
assault is extremely common among our patients. The 
emotional consequences of sexual assault are acutely 
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disabling and chronically debilitating in many if not 
-most victims. Dr. Hicks has described a variety of emo- 


tional responses commonly encountered among rape 
victims. When such diverse reactions to a single stress 
are seen, clinicians and family members frequently be- 
come confused and frustrated when they try to cope. 
We have found it useful to utilize a single theoretical 
framework to understand the responses of rape victims 
and to facilitate helping among our staff members. 
‘It has been convenient and extremely useful to con- 


sider the sexual assault victims’ response as a form of 


grief reaction. The human reaction to loss which we 
call grief is fairly predictable and its elements are read- 
ily identified in a variety of clinical settings (i.e., loss of a 
loved one, bodily assault, loss of a body part, disfig- 
urement, loss of identity or status, etc.). 

The grief reaction begins acutely with fear or, as psy- 
chiatrists more commonly title it, “anxiety.” Fear is ac- 
companied by a strong sense of suddenly becoming 
vulnerable; acute fear may subside as the assault 
episode terminates but may recur periodically for 
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many months or years. The sense of being vulnerzble, 
of being susceptible to pain or hurt, of having no 
trustworthy defense is a strong part of fear. This acute 
phase is followed by the stage of denial during waich 
the reality of the event and its consequences may be 
ignored, refused, or avoided: Denial is usually followed 
by guilt which is characterized by “If only ....” s:ate- 
ments. Close on the heels of guilt comes depression 
with insomnia, nightmares, and feelings of helplessness 
and hopelessness. Suicide is a possibility. As helpless- 
ness and hopelessness fade, anger begins. This anger 
may be at men, institutions, physicians, politic.ans, 
police, courts, family, or any other person or thing the 
victim perceives as having a direct or indirect role in 
her loss. The appearance of anger signals that the pro- 
cess of integrating this experience into other life expe- 
riences has begun. As anger begins to fade, integration 


proceeds and the victim begins to return to a more: 


stable emotional state and is more able to take up cther 
threads of her life. 

A victim may experience aspects of several stages of 
grief at the same time. A significant number of victims 
inay become stuck in one stage and without help may 
not be able to progress toward emotional stability and 
integration of this experience. In my opinion it is a 
mistake to expect or to hope that the victim of sexual 
assault will return to her “old self” with the passaze of 
time. The scars of such an experience become less ten- 
der but are scars nonetheless. I would hope that such 
patients can be helped to find a “new self" which is 
strong and self-reliant, if perhaps less trusting than the 
old. [og 
The role of counseling for victims of sexual asszult is 
of major importance and warrants the enthusiastic 
support of every person in our specialty. In communi- 
ties fortunate enough to have trained rape crisis pro- 
grams, such programs should be supported br our 
specialty. Physicians in communities which do not have 
such programs should learn to recognize the stages of 
grief and learn to provide the support necesszry to 
facilitate integration of this traumatic experience. We 
must be especially careful not to be fooled ey patients’ 
denial during the early stages. 

I wish circumstances permitted a more detailed dis- 
cussion of this timely subject. 

I have one additional comment: All of out efforts to 
provide care for rape victims àre of limited usefulness 
if we do not recognize the need to understand rsp 
The scientific study of sexual aggressives is the key to 
controlling rape. I commend to your attention the 
work of Dr. Gene Abel, formerly of the University of 
Tennessee, now at Columbia. The work of Dr. Abel 
and his associates is, in my view, of enormous impor- 
tance in searching for ways to control sexual assault. 

Dr. EDWARD J. DENNIS III, Columbia, South Caro- 
lina. Dr. Hicks is to be commended on participating in 
the development of a facet of our health care delivery 
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in which our medical discipline has for too long dem- 
onstrated an attitude of apathy. | 

Our approach to the problem has been somewhat 
different, since it is our belief that the care of assault 
victims must be adapted to the local environment pro- 
vided, the basic needs of well-trained personnel, and a 
designated secluded area, readily accessible to allow 


anonymity of the patient and the problem. We have 


done this in an emergency room erivironment in con- 
trast to Dr. Hicks and others, who utilize aseparate unit 
remóte from the chaos inhererit to all emergency areas. 

While the immediate and long-term psychological 
impact on the patient is well recognized, our need, of 
equal priority, has been of the historical and physical 
findings with collection of chemical, morphologic, and 
other evidence essential to the prosecution and/or de- 
fense of the crime. It is essential, from the legal 
standpoint, that continuity be assured in transferring 
the aforementioned data; including laboratory evi- 
dence, to the designated law enforcement agency. 

In our state, we do not have the option of either 
reporting or not reporting sexual assault, in contrast to 
what I interpret from Dr. Hicks paper as being an 
alternative in the state of Florida. The victims are ap- 
prised, however, that even though they submit to the 
entire examination it is their option to decide at a later 
date whether to pursue prosecution or BEP the 
charges. i | 

The reticence of the priVate sector to participate in 
the sexual assault protocol caused me some initial con- 
cern. After two years of experience, during which titie - 
our department was responsible for examination of all 
alleged victims, it is my opinion. that they were right 
and that the proper place for management of such 
cases should be at a local designated assault center. 
This is not an exclusion phenomenon and if a victim 
enters.the system and indicates she would prefer her 


. own physician, this physician is called to participate if 


he desires. We do request that he be knowledgeable of 
the protocol arid the system prior to such participation. 
. It is important that fear of participation in court by 
the physician be reiterated for two reasons: First, court 
appearances in our state are required in only 296 of 
cases; second, the physician's role is not to judge the 
guilt or innocence but rather to -present a well- 
documented, concise analysis of the history, physical, 
and laboratory findings. 

It is my feeling that we should ensure that adequate 
facilities for sexual assault victims are available and tha: 
physician participation depends on the needs of the 
local environment. 

‘Dr. HICKS (Closing). I agree that the average private 
physician does not want to besbothered with this. I 


think that since the chain of evidence is so important 


when a case goes to prosecution the practicing physi- 
cian should be spared this problem. In the obstetrics 
and gynecology portion of the Jackson Memorial Hos- * 
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pital Emergency Room we see 2,000 patients a month. 
The entire Emergency Room sees 500: patients a day. 
Patients not having gunshot wounds or stab wounds or 
cardiac arrest really hardly count, so it is much better to 
have a separate place for us. It is true, Dr. Freeman, 
that we had two patients commit suicide within 2 weeks 
after being raped. Neither one of these patients would 
accept counseling. Both of them were very young, in 
their early 20s. We have an arrangement with the med- 
ical Emergency Room that if they treat a patient who 
has overdosed, they are to check with us. The medical 
examiner is also to check with us in'cases of overdose. 
Having women on a team is fine, but as far as police 
and so forth are concerned, we found that one of the 
best things that can happen to a rape victim is to come 


in cortact with a normal man. In many cases in our - 


area the policewomen have been hasty. So we liken it to 
falling off a horse. The sooner one gets back on the 
horse, the better, i.e., a normal man is a good contact 
for these patients because rapists are now recognized to 
be sexual deviates. Two years ago a young, unmarried 
black woman who was seven months pr egnant was 
raped in her apartment. She came into the rape center 
and then tried to get the apartment manager to put 
bars on the windows. He would not. She tried to get 
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him to put locks on the doors. He would not. He would 
not let her put her own locks on the doors and he 
would net let her break the lease. Very few rape victims 
go home after these things happen. They do not want 
to live there anymore. She found a subtenant, but the 
apartment manager would not let that person move in, 
so she lived with her mother most of tlie time until her 
lease was up. A civil suit was brought in Dade County. 
Last week this woman received $76,000 in damages 
from the apartment complex, so at ieast in Dade 
County people are starting to change some of their 
ideas because they realize what a trauma rape is. Few 
people are comfortable with rape, and I can under- 
stand this. Unfortunately, because of this, the national 
emphasis is shifting to child abuse, which is fine. We 
need concern about this and about spouse battering, 
but rape is being swept under the rug. Please do not let 
this happen. Rape victims never get over the rape, and 
they never forget j it. The FBI estimates that at best one 
in 10 rapes is reported. In 1973, 63,000 forceable rapes 
were reported. This. does not include child sexual 
abuse, and it does not include sodomy where men are 
accused. If that count is multiplied, it comes to one 
rape every 2 minutes in the United States. 


Intrapartum fetal heart rate monitoring 


III. Association of meconium with abnormal fetal heart 


rate patterns 
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Fetal heart rate (FHR) tracings of 284 fetuses with meconium-stained amniotic fluid (MSAF) and 


1,672 fetuses without meconium staining were compared to investigate the significance of 


meconium associated with normal and abnormal FHR patterns. MSAF was found to be associated 
with significantly more low 1- and 5-minute Apgar scores and higher neonatal mortality rates than 
the control group without meconium. An increase in abnormal FHR patterns in the MSAF group over 
the control group as well as the postpartum sequelae of meconium itself was likely responsible for. 
the unfavorable outcome. It is concluded that the presence of meconium should be viewed as a 
warning sign of fetal distress which warrants close intrapartum observation of the patient. 


(AM. J. OBsTET. GYNECOL. 137:936, 1980.) 


THE PASSAGE OF MECONIUM may reflect fetal 
hypoxia," * increased vagal activity from cord com- 
pression,? normal physiologic function related to fetal 
maturity,* or a combination of causes.? While there is 
general agreement that the presence of meconium- 
stained amniotic fluid (MSAF) in labor is associated 
with increased perinatal morbidity 'and mortality,?"? 
there is difference in opinion as to whether MSAF is a 
sign of fetal distress in the absence of abnormal fetal 
heart rate (FHR) changes.® ® ? 

In the. present study FHR tracings of fetuses with 
and without MSAF are compared to investigate the 
significance of meconium associated with normal and 
abnormal FHR patterns. As conventional interpreta- 
tion of FHR patterns does not permit assessment of the 
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magnitude of the abnormality. of a given FHR tracing, 
a scoring system was employed to quantify the FHR 
changes. 


Material and methods 


The study was conducted in a retrospective manner 
and includes 1,956 FHR tracings obtained from pa- 
tients in labor during the time period January, 1975, to 
June, 1977. The selected FHR tracings were obtained 
by internal FHR monitoring and were technically ade- 
quate to allow interpretation of FHR patterns men- 
tioned below. Only singleton pregnancies with vertex 
presentations and of 34 weeks’ gestation or more were 
included in the study. Gestational age was based on last 


menstrual period, prenatal clinical evaluations (mea- 


surements of fundal height), ultrasound examinations 
of fetal biparietal diameter, and physical and neuro- 
logical examination post partum (Dubowitz scale). The 
time of monitoring exceeded 2 hours and included at 
least 30 minutes of the first stage of labor. 

The first 30 minutes of FHR tracings obtained from 
patients immediately after admission to the labor and 
delivery unit and the last 30 minutes of FHR tracings 
prior to delivery were analyzed for baseline FHR,' 
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Table 1. Comparison of variables of patients in the 
meconium group and the control group 








»"* " 
Meconnun No mecontum 


Es pee [o] ens 


Patients age 284 21.6 1,672 21.9 53 04 

Parity 284 0.7 e 1,672 0.7 14 >0.5 

Gestational 284 40.04 1.5 1,672 39.73 3.0 >0.5 
age 

Length 284 5.5 4.6 1,072 63 4.5 «0.005 
of lakor i 


Analysis was by student’s t test. 


Table II. Comparison of incidence of oxytocin 
stimulation or augmentation, premature rupture of 
membranes (PROM), high-risk factors, and cesarean 
section delivery in meconium and no-meconium 
groups 





Meconium No meconium 


Oxytocin 29 10.2 428 25.6 <0.001 
PROM 28 9.9 301 18.0 <0.0005 
High-risk 42 14.8 304 18.2 20.15 
Cesarean section 53 18.7 271 16.2 >0.1 


Analysis was- by chi-square test. 


amplitude of oscillations, frequency of oscillations, ac- 
celerations, and decelerations. To each of these FHR 
monitoring patterns 0 to 2 points were attributed ac- 
cording to a modified FHR scoring system in a manner 
previously described.'? FHR patterns scoring <5 points 
were called “abnormal”; 6 and 7 points, "suspicious"; 
and =& points, normal.'? 

According to the presence of meconium the FHR 
tracings were divided into two groups: The meconium 
group includes all patients whose labor was compli- 


=` cated by MSAF. In the no-meconium group, meco- 


nium was not found in any phase of labor. Based on the 
clinical examination of the amniotic fluid the meco- 
nium group was subdivided into groups with light me- 
conium and heavy meconium. Heavy meconium in our 
institution is defined as thick or of pea-soup consis- 
tency; light meconium encompasses all lesser degrees 
of meconium in amniotic fluid. The l- and 5-minute 
Apgar scores, pH determinations from fetal scalp 
blood, and neonatal death rate were used as fetal end 
points. 

Pertinent data from the patients' records were com- 
puterized. Analysis for limits of confidence was carried 
out by t test and chi-square test corrected for con- 
tinuity. 
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Table III. Comparison of mean Apgar scores in the 
meconium and no-meconium groups 






l-min. 284 6.9 1.9 1,672 7.3 1.7 «0.0001 
Apgar score 
5-min. 284 8.5 1.2 «0.0001 


1.4 1,672 8.9 
Apgar score ; 


Analysis was by student’s t test. 


Table IV. Comparison of mean Apgar scores in the 
light and heavy meconium groups 








Light meconium Heavy meconium 


[a prele rreo 


l-min. 19 37 67 16 >05 
Apgar score ; 
5-min. 247 85 1.5 37 86 10 >05 


_ Apgar score 


Analysis was by Student's t test. 


Results 


The study consists of 284 patients whose labor was 
complicated by the presence of meconium and 1,672 
patients with no meconium. 

Table I shows the patient’s age, parity, gestational 
age and length of labor in the meconium group and the 
no-meconium group. While there ts no difference in 
patient’s age and parity or gestational age the length of 
labor is significantly longer in the no-meconium group 
as compared to the meconium group. A higher inci- 
dence of (longer-lasting) oxytocin-stimulated labor in 
the latter group is responsible for the difference. 

Table Il compares the incidence of oxytocin applica- 
tion, premature rupture of membranes, antepartum 
high-risk factors and cesarean section delivery in both 
groups. Whereas the difference in cesarean section de- 
livery and antepartum high-risk factors is not statisti- 
cally significant, premature rupture of membranes and 
oxytocin application during labor were significantly 
more frequent in the no-meconium group. This rela- 
tionship is explained by the fact that both oxytocin 
stimulation or augmentation of labor and premature 
rupture of membranes were indications for FHR moni- 
toring at a time when elective FHR monitoring in all 
patients was not routinely done in our institution. 

While a statistically significant difference of both 
l-and 5-minute Apgar scores between the meconium 
and no-meconium group is found (Table II1), there is 
no such relationship between the light and heavy me- 
conium group (Table IV). 
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Table V. Comparison of the incidence of various FHR 
patterns in the first 30 minutes of monitored labor 
of pregnancy with and without MSAF 


Meconium | No meconium 


% of % of 
N total N total 





FHR patterns in 
first 30 minutes 





- 





Tachycardia i0 3.5 53 5.2 20.5 

Bradycardia 7 25 4l 2.5 20.5 

Oscillatory ampli- 90 31.7 2328 19.6 «0.001 
tude = 5 bpm 

Oscillatory fre- 20 7.0 42 25 «0.001 
quency = 6 opm 

Accelerations = 4/30 113 39.8 412 246 <0.001 
mIn. 

Early decelerations I8 63 75 45 >Q25 

Variable decelerations 41 144 193 115 20.1 

Late decelerations 7 2.5 19 1] >Qi 


Analysis was by chi-square test. opm: Oscillations per min- 
ute. 


Table VI. Comparison of the incidence of various 
FHR patterns in the last 30 minutes of monitorec 
labor of pregnancies with and without MSAF 






FHR patterns in 
last 30 minutes 


Tachycardia 18 63 90 54 >0.5 

Bradycardia 05 22.9 293 17.5 «0.05 

Oscillatory ampli- 104 366 3414 248 «0.001 
tude = 5 bpm 

Oscillatory frequency 23 81 66 39 <0,001 
quency = 6 opm 

Accelerations = 4/30 141 49.6 639 38.2 «0.005. 
min. 

Early decelerations 56 19.7 266 156 270. 

Variable decelerations 137 48.2 836 50.0 20.5 


Late decelerations 23 8.1 65 3.8 | «0,01 


Analysis by chi square test, 


In Table V the incidence of various abnormal FHR 
patterns observed in the first 30 minutes of monitoring 
is shown. Reduced oscillatory amplitude, oscillatory 
frequency, and accelerations are found significantly 
more often in the meconium group than in the no- 
meconium group. A similar relationship is demon- 
strated in Table VI for the last 30 minutes of FHR 
monitoring; bradycardia and late decelerations also are 
seen significantly more often in the meconium group 
than in the no-meconium group. 

Table VII demonstrates that the mean FHR score 
for the first and the last 30 minutes of monitoring is 
significantly lower in the meconium than in the no- 
meconium group. No such difference is apparent when 
FHR tracing scores of fetuses with light and heavy me- 
conium are compared (Table VII). 
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Table VII. Comparison of mean FHR tracing scores 
in the meconium and no-meconium groups 


9.3 


FHR Score] 284 58.8 1.3 1,672 9. 1.1 <0.0001 
FHR Score? 284 7.7 1.6 1,672 82 1.5 «0.0001 
F 









FHR Score 1 = FHR score for first 30 minutes of monitored 
labor 


FHR Score 2 = FHR score for last 30 minutes of monitored 
labor. 


Analysis was by student's t test. 


Table VIII. Comparison of mean FHR tracing scores 
in the light meconium and heavy meconium groups 









Light meconium Heavy meconium 


T 


FHRScore1 247 88 13 37 89 ^11 >05 
FHRScore2 247 7.7 l6 37 7.6 15 20.5 


Analysis was by student's t test. 


Table IX. Comparison of the percentage distribution 
of FHR scores of tracings of fetuses with and without 
meconium in three FHR scoring categories 






Meconium No meconium 





of 
FHR Score 1: i 
=5 5 1.8 19 1.1 
6,7 37 13.0 95 5.7 
=8 242 85.2 1,558 ' 98.2 
Total 284 100.0 1,672 100.0 
FHR Score 2: : 
5 21 7.4 54 3.2 
6,7 104 36.6 443 26.5 
=8 159 56.0 1,175 70.3 
Total 284 100.0 1,672 100.0 


FHR Score 1 = FHR score of first 30 minutes of FHR trac- 
ing. FHR Score 2 = FHR score of last 30 minutes of FHR 
tracing. The distribution of FHR scores 1 and 2 in the meconi- 
um group is significantly different from that in the no-me- 
conium group (p < 0.01). Analysis was by chi-square test. 


When FHR scores are grouped as "normal" (score = 
8), “suspicious” (score 6-7), and “abnormal” (score = 
5), an increase in “suspicious” FHR patterns in the me- 
conium group over the no-meconium group is ob- 
served in the first 30 minutes of monitored labor 
(Table IX). In the last 30 minutes both abnormal and 
suspicious FHR scores occur more often in the meco- 
nium group than in the no-meconium group. Normal 
FHR scores are proportionately reduced in the meco- 
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Table X. Comparison of the incidence of low Apgar scores associated with three FHR scoring categories in the 


meconium and no-meconium groups 
| 










Apgar <7 N Apgar 1 <7 P Apgar 5 <7 Apgar 5 « 7 


FHR Score 1: 
S5 5 5 (100%) 19 18 (95.0%) >0.5 5 3 (60.0%) 19 13 (68.4%) >0.5 
6,7 37 18 (48.6%) 95 46 (48.4%) >0.5 37. 9 (24.3%) . 95 12 (12.5%) >0.1 
z8 242 51 (21.0%) 1,558 250 (16.0%) >0.1 242 . 10 (4.1%) 1,558 38 (2.4%) 0.1 
FHR Score 2: 
z5 21 17 (81.0%) 54 48 (88.896) 0.5 21 9 (42.9%) . 54 24 (44.4%) | 20.5 
6,7 104 38 (27.0%) 443 136 (30.7%) | 0.25 104 9 (8.7%) 443 23 (5.2%) 0.25 
z8 159 19 (11.9%) 1,175 131 (11.1%) >0.25 159 4 (2.5%) 1,175 16 (1.4%) >0.4 


FHR Score 1 = FHR score of first 30 minutes of FHR tracing. FHR Score 2 = FHR score of last 30 minutes of FHR tracing. 


Apgar ] = I-minute Apgar score. Apgar 5 = 5-minute Apgar score. Analysis was by chi-square test. 


nium group (Table IX). The difference in distribution 
of FHE scores is statistically significant (p < 0.01). 
Table X demonstrates that the incidence of low 
Apgar scores associated with the various FHR scores in 
the meconium group is not significantly different from 
that in the control group. It is to be added that with less 
conservative measures for limits of confidence (chi- 
square test not corrected for continuity) a significant 
difference of low Apgar scores associated with FHR 


' scores Z8 of the meconium and no-meconium groups 


could be shown (p « 0.05). 

Fetal scalp pH measurements were available on 18 
patients in the meconium group and 43 patients in the 
no-meconium group. While in the former group the 
mean pH was 7.24 (SD 0.04) in the no-meconium 
group a mean pH of 7.23 (SD 0.05) was observed. The 
difference is statistically insignificant (p > 0.05). 

The neonatal death rate was 2.5% in the MSAF 
group end 0.8% in the no-meconium group. The dif- 
ference is statistically significant (p « 0.05). Elimina- 
tion of pregnancies of less than 34 weeks is likely to 
account for the relatively favorable outcome of the 
studied patients. | 


Comment 


In studies that appeared before continuous FHR 
monitoring was available the presence of MSAF in 
labor was regarded as prognostically unfavorable. In- 
deed, perinatal mortality rates as high as 896 have been 
found when only meconium without other signs of 
fetal distress was present.® 7 

Fenton and Steer? have questioned the grave prog- 
nostic significance of MSAF per se as in their series 
passage of meconium in the absence of any FHR 
changes was not a sign of fetal distress. More recent 
studies since the availability of fetal scalp sampling and 


continuous FHR monitoring seem to support this con- 


cept. Miller and associates? have not found a significant 
difference in the incidence of tachycardia, bradycardia, 
or late decelerations in fetuses with and without MSAF 
in labor. However, the presence of meconium was as- 
sociated with a 3!5-fold increase in the incidence of low 
5-minute Apgar scores? Lamberti and associates? de- 
scribed an increase in the occurrence of tachycardia 
and variable and late decelerations of fetuses with 
MSAF as compared to those with clear amniotic fluid. 

Our data confirm the adverse prognosis of MSAF: 
The mean l- and 5-minute Apgar scores were sig- 
nificantly lower in the meconium group than in the 
no-meconium group (p « 0.0001, Table III). We found 
74 cases (26.1%) with low 1-minute Apgar scores in the 
meconium group and 314 cases (18.8%) in the no- 
meconium group. The difference is statistically sig- 
nificant (p « 0.01). Low 5-minute Apgar scores were 
found in the meconium group (22 cases, 7.796) two 
times more often than in the no-meconium group (63 
cases, 3.8%). This difference is also statistically sig- 
nificant (p < 0.01). The difference in fetal outcome 
appears to depend on two factors: (1) Fetuses with 
MSAF significantly more often exhibit abnormal FHR 
patterns than the control group with clear amniotic 
fluid; (2) comparable FHR patterns are more likely to 
be associated with low Apgar scores if meconium is 
present than with clear amniotic fluid. 

In the first 30 minutes of monitored labor decreased 
oscilatory amplitude and frequency as well as de- 
creased sporadic accelerations occur significantly more 
often in the meconium group as compared to the no- 
meconium group (Table V). In the last 30 minutes of 
the tracings bradycardia and decelerations were also 
noted to be significantly increased as compared to those 
of the control group (Table VI). 

Quantification of the abnormality of FHR tracings by 
means of the FHR score shows similar results: The 


940 Krebs et al. 


. mean FHR score of both the first and the last 30 min- 
utes of FHR tracings is significantly lower in the meco- 
nium as compared to the no-meconium group (p < 
0.0001, Table VII). 

When the FHR is divided into three scoring cate gor- 
les, a significant difference in distribution of FHR 
scores between the meconium and no-meconium 
groups is noted (p < 0.01, Table IX). In the last 30 
minutes of monitored labor there was a shift toward 
“suspicious” FHR patterns (FHR score 6,7) while in the 
last 30 minutes “abnormal” (FHR score = 5) and “sus- 
picious” (FHR score 6,7) FHR patterns were increased. 

“Abnormal” and “suspicious” FHR patterns are as- 
sociated with considerable fetal morbidity in terms of 
low l- and 5-minute Apgar scores regardless of 
whether or not meconium is present: Low FHR scores 
(<8) from the first and the last 30 minutes of moni- 
tored labor in the meconium group did not predict a 
higher incidence of low Apgar scores than identical 
FHR scores in the no-meconium group (Table X). 
Normal FHR patterns (FHR score 8), however, were 
associated with higher incidences of low l- and 5- 
minute Apgar scores than predicted by normal FHR 
patterns not complicated by MSAF. The difference is 
statistically significant only if chi-square analysis with- 
out correction for continuity is employed (p « 0.05). 
The increase in low Apgar scores associated with nor- 
mal FHR patterns in the meconium group reflects the 
impact of meconium on the Apgar scores itself. Of 
prime importance appears to be the immediate post- 
partum management of the fetus with MSAF, which in 
our institution consists of cleansing of the airways with 
intubation and tracheal suction. As spontaneous 
breathing is usually delayed for 1 or 2 minutes mild 
hypoxia quickly may become aggravated. Iatrogenic 
hypoxia plus the effect of aspirated meconium on the 
pulmonary gas exchange may account for the higher 
number of low Apgar scores in the meconium group as 
compared to the control group with clear amniotic 
fluid. The prognostic significance of meconium by it- 
self was also reflected by the fact that in two of the 
seven cases with neonatal death in the meconium 
group FHR tracings were normal prior to delivery. Of 
the 14 neonates who died in the early postpartum pe- 
riod all had exhibited abnormal (10) or suspicious (4) 
FHR patterns. 

The disparity between our findings and those of 
other authors? who could not find a significant increase 
of abnormal FHR patterns in the meconium group 
compared to the no-meconium group may be ex- 
plained by the fact that we also analyzed FHR patterns 
for variability (amplitude and frequency of oscillation) 
and accelerations. This approach seems valid as we 
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have identified these FHR patterns to be valuable pre- 
dictors of fetal outcome in a previous study.!! We have 
also interpreted the presence of variability and/or ac- 
celerations as indicative of "fetal reserve".!! If this as- 
sumption is applied for interpretation of findings in 
this study, then the decrease in FHR variability and 
accelerations may reflect reduced reserve of the fetus ' 
with MSAF. It is tempting to speculate that such a fetus 
wil not tolerate labor well. Early "decompensation" 
with a higher incidence of abnormal FHR tracings and 


lower Apgar scores is to be expected. Indeed, our 


figures show that in spite of significantly shorter labor 
late decelerations and bradycardia are observed sig- 
nificantly more often in the last 30 minutes of FHR 
tracings in the meconium group than in the no- 
meconium group (Table VI). 

In our study heavy meconium was not associated 


with either significantly lower Apgar scores or sig- 


nificantly. lower FHR tracing scores than light meco- 
nium (Tables IV and VIII). Abramovici and associ- 
ates? reported similar findings. The presence of 
meconium, regardless of its severity, should be viewed 
as a warning sign of fetal distress. It warrants special 
attention not only to the immediate postpartum period 
but also to the intrapartum management of the patient. 


Conclusions 

1.: MSAF influences fetal outcome unfavorably as it 
is associated with significantly more low l- and 5- 
minute Apgar scores and higher neonatal mortality 
rates than the control group without MSAF. 

2. Two factors appear to be responsible for the un- 
favorable outcome: (a) Fetuses with MSAF exhibit ab- 
normal FHR patterns significantly more often than 
fetuses of the control group; (b) iatrogenically induced 
hypoxia and direct effect of aspirated meconium on 
the pulmonary gas exchange immediately post partum 
increases the number of low Apgar scores in those cases 
in which the FHR tracings show no abnormality. 

3. The only difference in FHR patterns in the initial 
portions of FHR tracings of fetuses with and without 
MSAF is a significant increase in abnormal variabilitv 
patterns and a decreased number of accelerations. This 
finding may be interpreted as indicative of reduced 
"fetal reserve" and thus explain the higher incidence of 
bradycardia and late decelerations in the last portion of 
FHR tracings. 

4. The prognosis of abnormal FHR patterns with 
meconium does not differ significantly from that of 
abnormal FHR patterns without meconium. 

5. Heavy meconium is not associated with sig- 
nificantly lower Apgar scores or more abnormal F HR' 
patterns than light meconium. 
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Discussion 


DR. Mickr SouMA, Columbus, Georgia. The sig- 
nificarce of meconium staining has been a subject of 
controversy. for many years in our specialty. When 
theories of mechanism vary from hypoxic stimuli caus- 
ing hyperperistalsis, with emptying of the distal bowel, 
to a physiologic exercise of a maturing organism, we 
have a problem. Its association with significant fetal 
distress has long been recognized. On the other hand, 
its presence at times when there is absolutely no perina- 
tal morbidity confuses the issue and interferes with its 
use as a prognostic indicator. 

Now that fetal monitoring has reached a level of very 
fine interpretation (as clearly appreciated by Dr. Petres 
and his colleagues), we have yet another evaluator of 
fetal condition to study in relationship to this question 
of meconium significance. 

Dr. Petres’ study confirms that of previous inves- 
tigators in showing increased overall perinatal morbid- 
ity of meconium-stained versus nonstained babies. He 
also shows, as would be expected from this hinding, that 
there are increased abnormal fetal heart tracings in the 
meconium-stained group. 

Although the conclusion is rightfully to view meco- 
nium as a warning sign, the study fails to answer the 
question: Is meconium staining in the absence of fetal 
monitering abnormalities a poor prognostic sign? 

Dr. Petres concludes that "comparable fetal heart 
rate patterns are more likely to be associated with low 
Apgar scores if meconium is present than with clear 
amniotic fluid." But where is evidence of this? ` 

For example, in the last 30 minutes of monitoring, if 
the FHR score was >8 or, in other words, there was no 
fetal distress shown by the monitor, 11.9% of 
_meconium-stained babies had a l-minute Apgar 
` score < 7 but also 11.1% of no-meconium babies had a 
l-minute Apgar score < 7, 
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From Dr. Petres’ study, I conclude that fetal monitor- 
ing remains the superior indicator or predictor of fetal 
condition regardless of the presence or absence Qr me- 
conium. 

However, meconium requires our respect as is well 
emphasized in this study..Its presence alerts us to pay ` 
closer attention to other fetal welfare indicators. For 
this very reason, I believe there is a place for elective 
amniotomy in the active phase of labor, with vertex 
presentations at a plus station. The respect is not 


limited to labor problems but is also necessary when 


meconium is discovered in amniotic fluid obtained for 
other reasons in antepartum testing. Second, the pres- 
ence of meconium also alerts us to take steps for pre- 
vention of meconium aspiration. Use of the DeLee trap 
prior to endotracheal suction as is frequently done in 
our institution may minimize the iatrogenic hypoxia. 

The study is certainly limited by exclusion of patients 
with monitoring less than 2 hours since patients with 
significant fetal distress would often receive definitive 
management in less than 2 hours. 

Dr. Petres, I wonder what.the study would have 
shown if breeches had been included. We are still de- 
bating the significance of meconium with breech pre- 
sentations. Is méconium present because a breech labor 
is hypoxic labor? Your study design should be excellent 
to answer that question. 

DR.. SAMUEL M. ENGELHARDT III, Atlanta, Geor- 
gia (Official Guest). The authors have retrospectively 
analyzed 1,956 FHR tracings in an effort to investigate 
the significance of meconium associated with normal 
and abnormal FHR patterns. In order to quantify the 
FHR changes, their previously described scoring sys- 
tem was used.’ ` 

As regards the authors’ data: First, they noted sig- 
nificant differences in Apgar scores between meco- 
nium and no-meconium groups. Second, the sig- 
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nificant differences between various FHR patterns and 
FHR scores in the meconium versus the no-meconium 
groups were described in their Tables V to VII. Third, 
Table X indicated no significance between low 1- and 
5-minute Apgar scores in fetuses associated with the 
various FHR scores in the meconium versus the no- 
meconium groups. Fourth, there was a discussion of 
the impact of meconium itself and itssmanagement. 

Saldana and co-workers? also noted differences in 
neonatal Apgar scores between fetuses with meconium 
and no-meconium amniotic fluid. Abramovici's group' 
noted no such differences, however, in their compari- 
— son of 80 patients with meconium and 80 with no stain- 
ing of amniotic fluid; they also could find no differ- 
ences iri fetal outcome or delivery interventions. They 
used biochemical monitoring, but no. bioelectronic 
monitoring: ; 

Apgar scoring may be somewhat crude and subjec- 
tive, yet it is a widely used measure of fetal outcome, 
especially the 5-minute score, which correlates better 
than the 1-minute score with subsequent neurological 
development.’ The differences noted by the authors 
between the various FHR patterns and FHR scores aré 
in agreement with data presented by Schifrin and 
Dame.? In their study of 307 labors, the 5-minute 
Apgar prediction capacity of the normal FHR tracing 
was 100%, corrected for two anomalous fetuses. Every 
depressed neonate was anticipated. on the basis of an 
abnormal FHR ‘pattern. They considered no other fac- 
tors, such as meconium. | 

The láck of significant differences outlined in Table 
X between low Apgar scores in fetuses associated with 
the various FHR scores in the meconium versus no- 
meconium groups was a finding also encountered by 
Saldana and associates” in 1975, although they used no 
scoring system for FHR abnormalities. 

The difficulty of correlating a single intrapartum risk 
factor (meconium staining), at the exclusion of so many 
others, with either diagnostic data or end- -point data, 
becomes quickly evident. Can one really separate the 
multiple risk factors encountered intrapartum with 
reference to both FHR abnormalities and fetal end- 
point data? E 

The magnitude of the problem becomes clearer 
when one reads the study of Hobel and colleagues? in 
which they prospectively described a perinatal risk 
scoring system. They listed no fewer than 51 antepar- 
tum and 40 intrapartum risk factors. 

I notice that no distinction was made between preg- 
nancies of 34 to 36 weeks and those between 36 and 40 
weeks. No mention is made of toxemia, abruptio pla- 
centae, or cephalopelvic disproportion. Cesarean sec- 
tion rates of 18.776 and 16.276 are listed in the two 
groups. How many of these were repeat and how many 
were primary? No mention is made of the total number 
of deliveries in the institution, and from what total 
number these 1,956 cases were gleaned. What was the 
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overall cesarean section rate? One striking figure that is 
not explained is the threefold neonatal death rate in 
the meconium group. What were the causes? 

As regards meconium itself, I find the postulate of 
Abramovici and co-workers’ of interest. They won- 
dered if meconium might indicate that these fetuses 
exist in a state of temporary compensated fetal distress, 
that is, with well-oxygenated vital organs.and with pẹ- ` 
ripheral hypoxia (or vasoconstriction). Certainly there 
are many instances of fetal distress and asphyxia in 
which no meconium passage occurs. Conversely, me- 
conium is often present in the amniotic fluid without 
any evidence of fetal distress at birth. 

Even if one concludes that meconium passage per se 
does not indicate fetal distress, one must still be alert 
for the development of distress or abnormal FHR trac- 
ings when meconium.is present and take special care 
during labor. Continuous FHR monitoring, fetal scalp 
blood sampling for acid- base state, and,. as always, 
careful management of labor and delivery must be 
observed. 

I read with interest the authors’ previous study! 
which was more convincing than this. Although their 
data regarding meconium staining are far from con- 
vincing, their study does re- emphasize the importance 
of continuous FHR monitoring, in spite of the contro- 
versy generated by the report by Banta and Thacker.? 

Electronic fetal monitoring is widely used and, al- 
though the protocol of Haverkamp and colleagues? 


may be adequate for monitoring low-risk patients, the 


value of electronic fetal monitoring has been shown to 
correlate strongly with cord ph, cord Pos, neurological 
sequelae, and the incidence of respiratory distress svn- 
drome i in uP? weight babies.* 
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DR. PETRES (Closing). Dr. Souma’s point that meco-: 


nium in the absence of an abnormal FHR pattern really 
does not make for statistical difference in overall 
neonatal outcome; is well made. The 1-minute Apgar 


scores are slightly lower and I think that certainly: 


reflects the resuscitation rather than hypoxia. It would 
certainly have been interesting to know about breech- 
delivered infants. It was difficult enough to find com- 
parable FHR tracings. In response to Dr. Engelhardt S 
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question about the number of deliveries and the num- 
ber of tracings, there were a total of 2,000 tracings 
analyzed i in the study. That was from some 3,200 trac- 
ings. So there were over 1,000 tracings that were ‘con- 
sidered of such poor quality that they could not be 
analyzed. That represents about 65% of all the patients 
that we deliver. I certainly agree with Dr. Englehardt 
that any single prevalence methodology has a Bree 
limitation. 
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Dopamine, a naturally occurring catecholamine precursor of norepinephrine, has been used in the 


treatment of cardiogenic shock. Following intravenous administration it increases cardiac output, 
blood pressure, and renal blood flow. Dobutamine is a directly acting inotropic agent which 
increases myocardial contractility without significantly changing blood pressure. This study was 
devised to compare the effects of these two drugs on uterine blood flow (UBF), uterine tonus (UT), 
mean arterial blood pressure (MAP), and heart rate (HR). Chronically instrumented pregnant ewes 
near term were infused with different concentrations of dopamine and dobutamine while HR, MAP, 
UT, and UBF were recorded continuously. Dopamine produced a decrease in UBF and an increase 
in MAP and UT while the HR response was variable. Dobutamine administration resulted in a 
marked increase in HR and a decrease in UBF, while MAP and UT remained essentially 
unchanged. Uterine vascular resistance increased with both drugs during high-dosage 
administration, but the rise was most pronounced following dopamine infusion. Since dobutamine 
exhibits less a-adrenergic activity than dopamine this drug would seem to be preferred when an 
inotropic agent is required for treatment of the pregnant patient. (AM. J. OBSTET. GYNECOL. 


137:944, 1980.) 


DOBUTAMINE is a newly developed inotropic agent 
derived by modification of the isoproterenol molecule. 
It is purported to have 8,-agonist activity similar to that 
of epinephrine, with only slight œ- and Be-activity.' In 
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humans, the inotropic effect predominates over the 


chronotropic effect and there is little tendency to ar- 


rhythmia at the lower dosage levels.?~> Blood pressure 
remains essentially unchanged while cardiac output in- 
creases, signaling a decrease in systemic vascular resis- 
tance.* These features suggest that dobutamine would 
be a valuable drug for treatment of the patient with 
cardiogenic shock.? 

Dopamine, a naturally occurring catecholamine, is a 
precursor of norepinephrine. Its actions in the human 
include increased cardiac output due to an inotropic 
effect on the myocardium, elevation of the mean arte- 
rial blood pressure (MAP), and a variable effect on 
heart rate (HR).’ Renal and splanchnic blood flow is 
augmented, while flow to peripheral vascular beds may 
be diminished.*"'? Total peripheral resistance at low 
doses is usually unchanged but tends to increase at 
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Fig. 1. Original tracing of typical responses to dobutamine infusion in a gravid ewe. Note that MAP 
and UT were essentially constant, while HR increased and UBF decreased. 


higher dosage levels secondary to the release of endog- 
enous ncrepinephrine.? !! 

Although these drugs are being used primarily in the 
treatment of cardiogenic shock in patients suffering 
myocardial infarction, they may also prove useful in 
treating the reduced cardiac output associated with 
conditions such as severe pre-eclampsia and peripartal 
cardiomyopathy. 

Effects of intravenously administered dopamine on 
ovine uterine blood flow (UBF) have been previously 
reported.!!7!5 Review of these studies reveals a dichot- 
omy with respect to the action of dopamine on UBF. 

The present study in the pregnant ewe was under- 
taken to evaluate uterine and vascular responses to 
dobutamine and to provide further evidence in the 
controversy regarding the effects of dopamine on 
UBF. 


Methods 


Seven ewes between 100 and 132 days of gestation 
were anesthetized with intravenous ketamine (4 mg/kg 
loading dose, 7.2 mg/min maintenance dose) and sur- 
gically prepared. Catheters were placed in the distal 
aorta and inferior vena cava via the left mammary ar- 
tery and vein, respectively. A saline-filled, balloon- 
tipped catheter was placed extra-amniotically in the 
nonpregnant uterine horn. An electromagnetic flow 
probe was situated around the left middle uterine ar- 


Table I. Numbers of observations for each 
parameter at each dosage for copamine and 
dobutamine 





sn [3 [so o 


Dopamine | HR 77 
MAP — 20 20 20 a 82 
UT - 18 i7 18 21 74 
UBF - 20 20 20 23 83 
Total — 76 76 77 87 316 
Dobutamine HR 18 24 21 21 19 103 
MAP 18 26 22 22 22 IIO 
UT 15 20 18 17 16 8 
UBF 18 25 22 22 21 108 


Total 69 95 83 82 78 


tery and an occlusion loop was placed around the distal 
aorta. These devices permitted measurement of mean 
arterial blood pressure (MAP), HR, uterine tonus 
(UT), and UBF. Details of these procedures have been 
published previously.!*: 18- 19 

The ewes were studied twice during the week follow- 
ing recovery from surgery, one day with each of the 
test drugs. The animals were maintained during testing 
in a small mobile cart in a quiet isolated environment. 
After all parameters had been allowed to stabilize, one 
of the test drugs was infused intravenously at a con- 
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stant rate of 4, 8, 20, or 40 ug/kg/min for dopamine Recorded parameters were observed and calculated 
and 2, 4, 8, 20, or 40 ug/kg/min for dobutamine. Each at 12-second intervals for the 1 minute preceding each 
concentration was infused for a 2-minute period one to test infusion and at the same intervals during and fol- 
four times on each of the study days. Test infusions lowing infusion until the noted effects had dissipated. 
were preceded and followed by infusions of 0.9% Control values were considered to be the average ofthe | 


saline. five 12-second observations preceding each infusion. 
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Fig. 3. Composite responses of HR, MAP, UT, and UBF with respect to time, during and after 
infusion of dopamine at various dosage levels in gravid ewes, 
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Fig. 4..Composite responses of HR and UBF with respect to time, during and after infusion of 
dobutamine at various dosage levels in gravid ewes. 
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Fig. 5. Comparison of average changes in (4) HR, (B) MAP, (C) UT, and (D) UBF at various rates of 
dopamine and dobutamine infusion in pregnant ewes. 


HR, MAP, UT, and UBF means and standard errors of 
the mean were calculated for each drug and dose as a 
function of time. Uterine vascular resistance (UVR) 


was estimated by the formula UVR = Tur Dose-re- 


sponse curves for the two drugs were derived from 
regression analysis by computer program and were cal- 
culated from the mean value of each parameter im- 
mediately following each infusion. | 


Results 


One hundred ninety-three drug infusions were car- 
ried out on seven ewes between 105 and 138 days of 


gestation. The numbers of observations of each pa- 
rameter, dosage and drug are depicted in Table I. Typ- 
ical responses of HR, MAP, UT, and UBF are shown at 
different concentrations of infused dobutamine (Fig. 1) 
and dopamine (Fig. 2). The variable response of HR to 
dopamine is illustrated. . 

Fig. 3 depicts the average magnitude of change oc- 
curring in HR, MAP, UT, and UBF in response to the 
intravenous infusion of dopamine. In general, maxi- 
mal changes occur shortly following the drug infusion 
and are dose dependent. The effects of dobutamine 
infusion on HR and UBF are illustrated in Fig. 4. Min- 
imal changes in MAP and UT were noted. 
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Fig. 6. HR, MAP, UT, and UBF ernie curves for dopin and dobutamine in pregnant 
ewes. The two drugs act similarly only in their effects on UBF. 


Effects on HR, MAP, UT, and UBF after 2 minutes 


of infusion are summarized for the two drugs at vary- - 


ing concentrations in Fig. 5. Dopamine exerts a mini- 
mal effect on HR (Fig. 5, 4) in the lower doses and 


produces slight bradycardia (p < 0.01). at the highest. 


dosage level. Dobutamine, on the other hand, causes 
significant tachycardia atall dosages (p « 0.01) with the 
HR more than doubled at 40 ug/kg/min. MAP (Fig. 5, 
B) is unaffected by dobutamine infusion. Dopamine 


infusion significantly (p < 0.01) decreases MAP at low 


dosage (4 and 8 g/kg/min) but increases it (p < 0.01) 
when infused at the rate of 40 ug/ kg/min. UT (Fig. 5, 
C) is similarly unaffected by dobutamine ` except for a 


slight decrease at high dosage (p « 0.05). It rises sig- 


nificantly, however, in response to the infusion of do- 
pamine at 20 ug/kg/min (p « 0.05) and 40 uglkg/ min 


(p < 0.01). The effects of dopamine and dobutamine ' 


'on UBF are | shown, in Fig. 5, D. Both het produce 


^ 


'significant 1 reductions in UBF at all dosage levels tested. | 


(p < 0.05 at.2 ug/kg/min and p « 0.01 at 4 to 40 
pglkg/ min). Dose- TO DOE curves are illustrated in 


- Fig. 6. 


Changes in UVR were calculated from the average 
UBF and MAP and are shown in Fig. 7 for each drug at 
each infused concentration. Significant increases in 
UVR occur, with both drugs at the higher dosages 
(p < 0.01). The magnitude of these changes is greater 


for.dopamine than for dobutamine (p « 0.01 at the 40 
Agi kg/min infusion rate): 


"Comment - 


The inotropic agenti dopamine and dobutamine 
have, found clinical usage in the treatment of car- 
diogenic shock accompanying myocardial - infarction, 
severe sepsis, cardiomyopathy, chronic cardiac disease, 


and cardiac surgery. Since: many of these conditions 
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Fig. 7. Comparison of average changes in calculated UVR at 
various rates of dopamine and dobutamine infusion in gravid 
ewes. Insignificant changes are noted at 2, 4, and 8 ug/kg/ 
min. 


may coexist with pregnancy it seemed appropriate to 
evaluate and compare cardiovascular and uterine ef- 
fects of these two agents in the pregnant ewe. 
Previous studies with dopamine reported divergent 
effects on UBF. Blanchard and associates,” using an 
electromagnetic flow probe on the common internal 
iliac artery in pregnant sheep, demonstrated significant 


‘increases in UBF in response to infusion of dopamine 


at increasing concentrations. Callender and associ- 
ates,!! on the other hand, applied an electromagnetic 
flow probe to a branch of the uterine artery and re- 
corded decreased UBF, particularly at the higher con- 
centrations of 20 to 40 ug/kg/min. Our present work 
supports that of the latter group. Recent evidence by 


. Tabsh and associates! lends additional support. These 


authors demonstrated that different vascular responses 
are measured by these two techniques, suggesting that 
a flow probe on the common internal iliac artery mea- 
sures more than the uterine vascular bed alone. One 
may, therefore, conclude that the correct values are 
recorded from the middle uterine artery and that the 
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true dopamine response in ovine pregnancy is one of 
decreased UBF. This phenomenon .probably results 
from increased UVR associated with elevation of UT 
and vasospasm due to the release of endogenous nor- 
epinephrine by this agent. 

In -his study the chronotropic effects of dobutamine 
were striking and paralleled the reduction of UBF 
produced by this drug. Dopamine, however, caused a 
marked reduction of UBF without a concomitant 
change in HR. Since dobutamine has been shown to 
produce a powerful inotropic effect with little increase 
in HR in humans, one may surmise that a significant 
increase in myocardial contractility will occur at ‘low 
dosage («4 ug/kg/min) while the UBF is only slightly 
compromised. Furthermore, if these ovine data may be 
extra»olated to the human, one should be able to judge 
UBF reduction by observation of the maternal HR. In 
this manner fetal.stress could be minimized while car- 
diac €utput is augmented. Clinical reduction of UBF by 
dopamine should prove more difficult to predict. Fur- 
thermaore, this agent has been shown to raise blood 
pressire, thus increasing cardiac afterload and conse- 
quen ly cardiac work. In addition, UT in the human 
may be more sensitive to the effects of dopamine than 
our cvine model would suggest, and in this event the 
fetusmight experience further stress secondary to the ` 
use o7 this agent. 

studies by Rolbin and associates? using the ovine 
model indicated that dopamine is not a useful drug for 
treatraent of spinal anesthesia-induced hypotension. 
Since dobutamine does not influence blood pressure 
but reduces UBF, it appears that this drug would also 
prove ineffective i in the management of this condition. 

We conclude that both of these agents reduce UBF in 
a dosz-related manner. However, because dobutamine 
seem: to exhibit less a- adrenergic activity than dopa- 
mine. it would appear to be the preferable agent for 
treatraent of cardiogenic shock occurring in the preg- 
nant patient. - 
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Discussion 


DR. DONALD CATON, Gainesville, Florida (By invita- 
tion). Dr. Fishburne and his colleagues have made 
some interesting observations on the effects of a rela- 
tively new group of sympathomimetic drugs that are 
becoming more and more important in the clinic. The 
authors observed, as have others, that the drugs may 
support the maternal circuldtion, but only at the ex- 
pense of UBF. It is precisely this point which is impor- 
tant to these of us who care for obstetric patients. 

. This study raises a general question which often con- 
fronts us clinically: Given the fact that a drug may de- 
crease UBF, how can we decide if the decrease is clini- 
cally significant? 

The sympathetic nervous system functions to help 
the individual deal with acute stress. One way this oc- 
curs is by the diversion of the flow of blood from 
nonessential areas of the body to those more critical. 
During pregnancy, 10% to 20% of cardiac output goes 
to the uterus; there are mechanisms which will divert 
this flow to those areas necessary to the fight-or-fight 
response. Also exogenous sympathomimetic amines, 
whether their activity is primarily æ- or f8-adrenergic, 
can have a similar effect. 

Those of us who measure UBF of pregnant experi- 
mental animals see changes of the magnitude described 
by Dr. Fishburne even when animals are only mildly 
excited. In fact, changes of this sort may occur from 
one day of pregnancy to the next or withiii a single day 
as part of a normal biorhythm and not any overt 
stress. ? We assume that similar changes in UBF occur 
in our obstetric patients. I shudder to think of the uter- 
ine vascular changes of a woinan taking off or landing 
in a plane at the airport in Atlanta, Georgia. 

What we would like to know, both in the laboratory 
*'and in the clinic, is the extent to which the UBF may 
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decrease before harm comes to the fetus: We need an 
estimate of a margin of safety. This may vary consid- 


‘erably among individuals. For example, even among a 


group as homogeneous as a flock of sheep, the rate of 
blood fow to the uterus during various stages of preg- 
nancy may vary as much as threefold.’ This has no 
relationship to the weight of the fetus, that is to say, the 
small fetus may be served by as high a rate of uterine 
blood flow.as a large one. 

But what happens in times of stress, as in cardiogenic 
shock or in other clinical situations which call for the 
administration of a vasopressor? In these circum- 
stances, the fetus with a high margin of safety, that is, 


- the small fetus receiving a high rate of blood flow, may 


have a distinct advantage. To put the matter another 
way, for the fetus whose margin of safety is small, the 
selection and the use of the vasopressor may be critical. 
Dr: Fishburne’s experiments may Help us to identify 
some of these subtle differences in effects of drugs. 

This brings me to some related questions for Dr. 
Fishburne. How does the magnitude of the change in 
UBF you induced compare to that of the spontaneous 
changes which occur normally in animals? 

Did you observe individual differences in the capaci- 
ties of the fetuses to deal with the drug infusion? For 
example, how many went on to term? If any aborted, 
could you relate this to any peculiarity of that animal’s 
rr to the drugs? 
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DR. FISHBURNE (Closing). We also have observed 
these wide swings in UBF when we monitor these ani- 
‘mals on a long-term basis. We attempt to get around 
that for the study purpose by achieving a baseline and 
then infusing the drug and studying the effects in rela- 
tion to the baseline. The possible use in cardiogenic 
shock or the preference of one drug over another is 
entirely speculative. For one thing, we are relating 
sheep to people. I am not sure we can make such a 
generalization as that one. The animals were close to 
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term vhen the experiments were carried out. Because 
of the need to obtain as many studies as possible from 
the arimals that we prepare, we had several different 
exper ments going on. These animals were stressed far 
more significantly by other experiménts with the use of 
norepinephrine than they were by this experiment. We 
did, Fowever, have some animals that delivered spon- 
taneously within a few days of the study. The offspring 
were riormal. One or two of them did have stillbirths. 


but again they were severely insulted. 
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Cone biopsy: An outpatient procedure 


MICHAEL BERKUS, M.D. 
JAMES W. DALY, M.D. 
Gainesville, Florida | 


In view of hospital costs, 108 cone biopsies performed on 104 women from 1974 to 1978 at the 
Shands Teaching Hospital were analyzed retrospectively in order to determine if cone biopsy could 
be doné as an outpatient surgical procedure. No contraindications were found for the majority of 
patients in eliminating overnight postoperative stay if there were no immediate complications at the 
time of operation or in the recovery room. Twenty-two subsequent outpatient conizations have 
confirmed these findings. (AM. J. OBSTET. GYNECOL. 137:953, 1980.) 


CONE BIOPSY OF THE CERVIX was frequently em- 
ployed as a diagnostic and occasional therapeutic pro- 
cedure for abrormal Papanicolaou smears in the past. 
With the advent of colposcopically directed biopsies a 
portion of these conizations have been eliminated, but 
a considerable number of indications still exist! and 
reported failures of cryocautery? !?-!5 may even in- 
crease the number. 

The major and immediate complication of a “cone” is 
bleeding with an incidence rate of from 12% to 7196.575 
Different surgical techniques are quoted as being ef- 
fective in decreasing this incidence, but large series fail 
to show any significant difference.’ This bleeding 
nearly always occurs intraoperatively, in the postan- 
esthesia recovery room, or after the fourth postopera- 
tive day.’ l 

Cone biopsy will continue to be an important diag- 
nostic and therapeutic tool. Because of rising hospital 
prices this minor procedure now costs $700 to $1,200 
in our hospital. Therefore, we decided to study our 
recent experience with cone biopsy in order to deter- 
mine if the surgery could be done as an outpatient 
procedure. Specifically, immediate and delayed hem- 


. orrhagic complications were reviewed. 


Material and methods 


This study concerns 108 cone biopsies performed 
between 1974 and 1978 on 104 patients. Patients found 


From the Gynecology Tumor Service, Department of 
Obstetrics and Gynécology, University of Florida College 
of Medicine. 


Presented at the Forty-second. Annual M eeting of the 
South Atlantic Association of Obstetricians and 
Gynecologists, Atlanta, Georgia, February 3-6, 1980. 


Reprint requests: James W. Daly, M.D., Gynecology 
Tumor Service, Department of Obstetrics and Gynecology, 
University of Florida College of Medicine, Gainesville, 
Florida 32610. 


0002-9378/80/ 160953 +06$00.60/0 © 1980 The C. V. Mosby Co. 


to have Classes II to V Papanicolaou smears in our 
clinics were scheduled for colposcopic examination and 
biopsy. Cryocautery and electrocautery were done for 
treatment of dysplastic lesions that could be seen in 
total. Persistent, microinvasive, or undefined lesions 
(see Table I) were scheduled for cone biopsy. 

Patients were admitted the night before operation, 
when routine preoperative studies and surgical prep- 
arations were completed. The following day the pa- 
tients underwent cold-knife cone biopsy with the use of 
general anesthesia which included all "Schiller-nega- 
tive" areas of the exocervix followed by fractional dila- 
tation and curettage. ‘Two basic techniques were em- 
ployed for hemostasis. In 7896 Sturmdorf and/or side 
sutures were used. In the remaining 22%, solutions of 
1:200,000 Neo-Synephrine or 1:20 Pitressin were in- 
jected in the cervix prior to biopsy. Surgicel* gauze and . 
vaginal packing were used to conclude the procedure 
and the packing was removed the following day. The 
patients were observed in the Recovery Room for 1 to 2 
hours and returned to the hospital ward for at least a 
24-hour observation period. Most were then dis- 
charged the following morning and seen in the clinic 2 
weeks later for follow-up examination. 

The inpatient and outpatient records of all these pa- 
tients were studied. All records were complete and all 
patients returned for follow-up. The patients were 
mainly young women (average age 34), receiving 
oral contraceptives who were found to have abnor- 


mal Papanicolaou smears on routine examination 
(Table II). 


Results 


The overall complication rate was 14% (Table III) 
and included hemorrhage, perforation, stenosis, and a 


*Surgikos, 601 George St., New Brunswick, New Jersey. 
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Table I. Indications for cone biopsy 









No. of 


Indication conizations 


Moderate dysplasia 4 

Severe dysplasia 27 

Carcinoma in situ 12 

Rule out carcinoma in situ 13 

Carcinoma in situ—microinvasion 11 

Lesions or extent not completely visualized 16 

Papanicolaou smear more severe than colpo- 13 
scopic biopsy 

Endocervical lesions 4 

Conization during pregnancy 

Treatment failure (cryocautery, electrocautery, 3 
or previous conization) 

Other (rule out uterine pathology) NE: 

Total 108 


Table II. Papanicolaou smears leading to cone . 
biopsy 


Class No. 
H 35 
III 42 
IV | 19 
V . 8 
No Papanicolaou smear _4 
Total 108 


related spontaneous abortion in a patient who was 
pregnant at the time of conization. 

In 86% of the patients there were no complications 
during the operation or hospital stay. There were 12 
patients who had significant blood loss (>300 ml) dur- 
ing the operation but only one of these required trans- 
fusion. This patient also returned to the Emergency 
Room | month later because of bleeding, but she re- 
quired observation only. Two additional patients suf- 
fered uterine perforation during the dilatation and 
curettage after the conization, but neither required 
exploration. 

There were five patients who had bleeding problems 
postoperatively, none requiring transfusion. One of 
these five was taken back to the operating room 1 day 
after conization for hemostatic suturing. Two patients 
were observed in the hospital for an extra 24 hours 
because of bleeding; one of these required silver nitrate 
cautery. One patient was rehospitalized 4 days postop- 
eratively for observation and vaginal packing. ‘The last 
patient was seen in the Emergency Room on the fifth 
day after conization because of bleeding but she was 
discharged without further treatment. | 

A single patient required cervical dilatation in the 
clinic because of stenosis. This was accomplished with 
good results as an outpatient procedure. 

The complications of cone biopsy during pregnancy 
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Table III. Complications* 


Complication No. 
None ` 93 
Intraoperative hemorrhage (2300 ml 121 

estimated blood loss) 

Hemorrhage with transfusion l 
Postoperative bleeding 4ł 
Immediate reoperation 1t 
Perforation 2 
Related abortion l 
Stenosis l 


*Several patients had more than one complication. 
TAI! had suturing for hemostasis. 
tNo transfusion necessary. 


Table IV. Outpatient complications of conization 


Complication No. 
None l | 16 
Intraoperative hemorrhage (2300 ml e 1 


estimated blood loss) 


Hemorrhage with transfusion ] 
Postoperative bleeding 3 
Immediate reoperation 0 
Perforation . ] 


in our series were serious. In a total of four patients, 
one aborted at 19 weeks, just 5 days postoperatively, 
secondary to chorioamnionitis, and a second patient 
suffered a 1,000 ml blood loss necessitating transfusion 
and an extended hospitalization for premature labor 
that was arrested with alcohol therapy. 


Comment 


The policy in our hospital up until 1978 was to hospi- 
talize all patients for cone biopsy until at least 24 hours 
after the procedure. In retrospectively reviewing 108 
biopsies, it now appears that this is unnecessary for the 
majority of patients. 

The justification for hospitalization in the past was to 
observe for postoperative bleeding. ^ 1! This study 
supports the fact that most bleeding occurs intraopera- 
tively or immediately postoperatively or after an ex- 
tended period of time. In addition, the need for oper- 
ative intervention during the immediate postoperative 
period is very rare. In our study only one patient re- 
quired operative intervention during her hospital stay. 
All immediate bleeding problems were identified in the 
Recovery Room. 

Some 1296 of patients had significant bleeding from 
the procedure and it would be germane to hospitalize 
these patients. Uterine perforation occurred in an ad- 
ditional 2%. However, for the remaining 86% the hos- 
pitalization proved unnecessary. E 

Of course, patients with other medical risks require 
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hospitalization and careful observation postoperatively. 
In addition, we found that pregnant patients need to 
be observed closely, as our complications were high in 
this small group.’ Fortunately, colposcopy has nearly 
eliminated the need for conization during pregnancy. 

‘Twenty-two cone biopsies have now been completed 
as outpatient procedures. The complications are shown 
in Table IV and support the findings that bleeding 
occurs immediately or after 3 or 4 days. 

A review of 108 cone biopsies performed at the 
Shands Teaching Hospital has supported making these 
operations an outpatient technique. Eighty-six percent 
of patients had no significant complications and re- 
quired no further hospitalization. 
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. 

Patients who bleed significantly during or immedi- 
ately after operation require hospitalization and are at 
increased risk of further bleeding episodes. Pregnant 
patients or those with medical problems will also need 
hospitalization: 

Therefore, cone biopsies can be done on an outpa- 
tient basis as long as anesthesia, quick operating room 
accessibility, and adequate blood bank facilities are 
available should complications arise. A small series of 
outpatient cone biopsies has further supported these 
findings. The benefit to the patient in terms of cost and 
hospitalization time is obvious. 
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Discussion 


Editors! note: This manuscript was cee after these 
discussions were presented. 

Dr. W. JOSEPH MAY, Winston-Salem, North Caro- 
lina. This careful retrospective review of 104 cone- 
biopsied inpatients provides some comforting statistics 
to support the concept that cold knife conization can be 
an outpatient procedure. Among the inpatient group 
the overall complication rate of 16%, largely excessive 
blood lass, is a respectably low incidence. It is our ex- 
perience that most of the blood loss is immediate and 
that sutures are frequently associated with late hemor- 
rhage, whether on an inpatient or outpatient basis. 

Five of the 22 outpatients had bleeding complica- 
tions and one suffered a uterine perforation, for a 
ccmplication rate of 27%. A perforation of the uterus 
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in both series, I would speculate, related to the lack of 
experience and expertise of some of the operators. 
The now classic study published in 1972, by Thomp- 
son and associates,! comparing cytopathology, histopa- 
thology, and colposcopy in the management of cervical 
neoplasia marked the end of the era of mandatory con- 
ization in the management of cervical neoplasia. In 
only 2.5% of their 196 cases of cervical atypia did col- 
poscopic diagnosis disagree with the final opinion ar- 
rived at by histolpathologic study. Subsequent inves- 
tigators have arrived at the same conclusion.” ? 
l-agree with the authors that cone biopsy continues 
to be an important diagnostic and therapeutic tool. It is 
emphasized that conization biopsy of the cervix is nec- 
essary when unsatisfactory or inadequate colposcopy 
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Table I. Four-vear total of procedures performed in outpatient clinic consisting of 369 laparoscopic tubal - 
ligations, 184 diagnostic/therapeutic dilatations and curettages, and 114 dilatation and evacuation 


therapeutic abortions 


Augus 
i 1975 to "m $76. 1977 1978 1979 4 year total 


Laparoscopic tubal ligation 
Curettage (diagnostic therapeutic) 
Dilatation and evacuation therapeutic abortion 


Total 


Table II. Summary of total cost of admission for 
hospital stay of 2 nights and 1 day for inpatient 
cold knife conization | 


" | Item | Ea Cost 


Room $220 
Anesthesia $262 
Operating room charge $290 
Pharmacy $51 
Radiology $21 
Laboratory $116 
Central Service $69 
Total $1,029 


Table III. Summary of total charges for cold knife 
conization performed in outpatient clinic 


Jtem e. i | Cost 


Room l 0 


Anesthesia and recovery $50 
Operating room charge $50 
Pharmacy $3 
Radiology 0 
Laboratory $15 
Central Service $15 
Total $133 


i 


occurs.? This is particularly true in light of the literally 


thousands of patients who have now been treated with 
cryosurgery to the cervix and are presenting with re- 
current dysplastic cytology reports which cannot be 
satisfactorily evaluated with colposcopic examination. 

In considering the rising hospital costs for gyneco- 
logic diagnostic procedures, the authors are to be 
commended for first considering the safety to the pa- 
tient before instituting the outpatient technique. We 
too have recognized the high cost of medical care and 
the mandate to reduce it. We equipped and staffed a 
minor operating room in our clinic facility at Bowman 
Gray School of Medicine in late 1975. A total of 685 
outpatient procedures have been performed through 
1979. 

Table I shows 667 procedures, traditionally inpa- 
tient, which have been done in our outpatient facility: 
369 laparoscopic tubal ligations, 184 diagnostic curet- 


121 


55 
45 


221 


369 

Bl 2 33 184 
21 30 18 114 
170 173 103 667 


Table IV. Summary of total charges for laser 
ablation of cervical squamous neoplasia 
performed as outpatient procedure 


Item Cost 
Room 0 
Anesthesia 0 
Operating room charge " “$50 
Pharmacy 0 
Radiology | 0 
Laboratory 0 
Central Service $28 
Total $78 


tages, and 114 dilatations and evacuations for thera- 
peutic abortion. Not a single patient has required 
hospitalization and no significant complications have 
occurred. | 

Table II shows a total cost of $1,029 for an inpatient 
cervical cone biopsy at North Carolina Baptist Hospital. 
This hospital cost is comparable to that for inpatient 
dilatation and curettage and laparoscopic tubal ligation. 

Table III shows the cost of $133 for the same proce- 
dure performed in the outpatient facility. 

Table IV shows the cost of $78 for outpatient laser 
vaporization conization which is used only as a thera- 
peutic modality. Laser is still in experimental stages. 
Although an intricate technique, it is a promising mo- 
dality for outpatient management of cervical a 
thelial neoplasia. 

We have only recently done our first outpatient cold 
knife conizations. Our early experience with this 
method with discharge of thé patient immediately 
postoperatively and seeing her back 1 week later for 
follow-up has been excellent. Significant cost reduction 
to the patient and/or her funding agency has resulted. 

Finally I must emphasize that selection of the outpa- 
tient candidate is very important. It has been our ex- 
perience that the candidate for outpatient surgery 
must be thoroughly informed and of a stable disposi- 
tion. Scrupulous attention must be given to avoid se- | 
lection of a patient who presents any general medical: . 
contraindication and this would include, in the case of 
cervical conization, one who would likely require a wide 
excision. Second it must be recognized that conization ' 
always carries a risk of hemorrhage and should be at- 
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tempted only by an experienced surgeon and prefera- 
bly during the postmenstrual period. We have not al- 
lowed anyone below the fourth-year house officer level 
to perform an extensive outpatient procedure. As im- 
portant as cost containment may be in medical practice, 


the safety for the patient of the modality of treatment - 


should always transcend our concern for the economics 
of the precedure. 
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DR. THOMPSON A. GAILEY, Greenville, South Caro- 
lina (Official Guest). Cervical conization 1s not free of 


- complications. These include immediate and delayed 


hemorrhage, perforation, infection, cervical stenosis, 
infertility, and cervical insufficiency in subsequent 
pregnancies. The most frequent complication is hem- 
orrhage. This paper questions the often routine prac- 
tice of a 3- to 6-day hospital admission to reduce the 
incidence of postconization hemorrhage and indicates 
that over 75% of conizations can be done safely on an 
outpatient basis. The cost saving of such a program is 
obvious and very pertinent in this age of spiraling 
health care costs. 

My first impression after reading this paper was that 
outpatient conization was a very optimistic concept and 
potentially fraught with danger. Perhaps in an anec- 
dotal way, it seemed that many of our patients had 
excessive bleeding after their return to the postopera- 
tive Hoor. This prompted my review of a 3-year experi- 
ence at the Greenville General Hospital. 

Tae hospital charts of 123 consecutive patients un- 
dergoing cone biopsy from 1976 through 1978 were 
reviewed. Hysterectomy was performed as previously 
planned. within 48 hours in 44 of these cases and they 
were not considered. Of the remaining 79 cases, none 
required resuturing, packing, or reinspection of the 
operative site between the time they left the recovery 
room and the time of discharge. They were allowed to 
ambulate freely on the postoperative floor and it is 
difficult to postulate that the hospital environment per 
se played a role in a lack of serious bleeding during this 
time interval. 

Our experience was very similar to that of Drs. Ber- 
kus and Daly. Of these 79 patients, five had excessive 
bleeding in the operating room and there were two 
perforations without sequelae. Two patients with hem- 
orrhage were readmitted, one at 5 days and the other 
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at 8 days after conization. Both cases were successfully 
managed with packing alone. One patient was readmit- 
ted on the eighth postconization day with spiking fever 
and was felt initially to have pelvic cellulitis but a later 
diagnosis as pyelonephritis. The number who had less 
serious problems and were managed in the emergency 
room, clinic, or private office and sent home could not 
be determined. 

These 79 conizations utilized 326 hospital days at our 
hospital. The length of stay varied from 2 to 7 days 
with a mean of 4.1 days. If one assumes that three 
fourths of these could be performed on an outpatient 
basis, then 242 inpatient days might be eliminated. 

Currently, the semiprivate room rate at our institu- 
tion is $72 per day and the average general anesthesia 
charge for cervical conization is $147. The potential 
average savings per patient would be approximately 
$435 if the procedure were performed with the use of 
local anesthesia. Some of this would be offset by a local 
anesthesia fee and a longer recovery room or observa- 
tion area stay. Even if general anesthesia were used, the 
savings would remain sizable. 

The ultimate concern in outpatient surgery is patient 
safety. A surgicenter environment or immediate access 
to an operating room with ample blood banking facili- 
ties and anesthesia is a necessity. Everyone can recall 
cases of serious hemorrhage in the operating room or 
recovery area. It thus seems inappropriate to extend 
our thinking to the point where conization is consid- 
ered nothing more than a simple office procedure. 
Caution must also be exercised in extending this con- 
cept to referral patients who travel long distances and 
have difficulty in ready access to health care facilities. 

One criticism of this paper as well as our 3-year ex- 
perience might be the lack of large numbers of cases on 
which to draw conclusions. However, the large series of 
McCann and associates! and Crisp and associates? sup- 
port the concept that patients infrequently have prob- 
lems on the postoperative floor. While a 10.896 risk of 
postoperative bleeding was noted in the very large 
series of Claman and Lee,? it usually was after the sec- 
ond postoperative day. 

In summary, the previously mentioned retrospective 
data and the prospective study of Dr. Berkus and his 
colleagues currently underway as well as the reports of 
McDonell and Stenger' and Franklin? support the 
safety of performing outpatient conization in properly 


. Selected cases. The cost savings are substantial. 


Perhaps Dr. Berkus might comment on the technical 
problems of cone biopsy with local anesthesia instead of 
general anesthesia. His comments on whether or not 
the newer absorbable suture materials decrease the in- 
cidence of postconization hemorrhage also might be of 
interest to this Association. 
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Dr. BERKUS (Closing). If infection can be treated. 


ahead of time it would cut down on complications of 
bleeding that occur during: colposcopic biopsies. Dr: 
jones indicated that his series included one case in 
wliich the patient was infected at the time of operation. 
A careful examination the day before operation would 
be desirable. Large series are always riice, but we do not 
all have access to enough patients. Perhaps other series 
will support our data. 


. With regard to performing a cone biopsy-o on a pa- . 


tient with a Class II Papanicolaou smear, as Dr. Jones 
indicated in his colposcopy patient with a benign lesion, 
there can be a serious pathologic condition. In our in- 
stitution a young patient with a Class II Papanicolaou 
smear has a 1096 incidence of serious lesions on cone 
biopsy, which can be seeri in Table I. There were 17 
patients with Class II Papanicolaou smears. Carcinoma 
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in situ and severe dysplasia were pr esent in 17 patients. 
One patient had invasive carcinoma with a Class I 
Papanicolaou smear: That may be a reflection of some- 
thing in our institution. However, as Dr. Jones indi- 


- cated, this occurs elsewhere. Our feeling is that an atyp- 


ical smear may mean infection. It may also mean that 
the cells do not look quite right to the cytologist. The 
cytologist does not know what the Papariicolaou smear 
may mean, So we perform colposcopic examinations on 
all these patients. Then, if the lesion cannot be seen or 
the endocervix appears to be, involved, we schedule 
these patients for cone biopsy. Our pathologist agrees 
with our coricern for Class IH Papanicolaou smears. All 
institutions should review their experiences with pa- 
tients with Class II Papanicolaou smears before ignor- 
ing and treating them with creams or other forms oi 
therapy. 

Our experience with cone biopsy with the use of local 
anesthesia and analgesics has been favorable in selected 
patients. The only problems have occusred with dilata- 
tion and curettage, during which the patient can be- 
come very. uncomfortable. Only endometrial sampling 
has been done in these cases. : 

In most of our recent cone biopsies, very few sutures 
have been used, so I cannot comment on the desirabil- 
ity of using any particular type of suture material. 


Table I. Initial Papanicolaou smear and corresponding pathologic diagnosis 


Pathologic diagnosis. of cone specimen — 







Moderate 





Papanicolacu | 
Class . No dysplasia « dysplasia 
ALS 8 9 
IH* . 4 AET.. 
IV* 5 l 
V E = 
. Total 17 18 










Carcinoma 








Carcinoma in situ Invasive | 
— dn situ at margin carcinoma 
7 - l 
12 4 l 
10 l 1 
5 - 3 
34 5 6 





*p « 0.05 (comparison of Papanicolaou smears and' pathologic diagnosis of cone specimen by chi-square test). 
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WARNING 

1. Estrogens Have Been Reported to Increase the Risk of Endometrial Carcinoma. 

Three independent case control studies have shown an increased risk of endometrial cancer in postmenopausal 
women exposed to exogenous estrogens for prolonged periods. This risk was independent of the other known 
risk factors for endometrial cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be related to the rapidly expanding use of 


DM during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen users was about 4.5 to 
13.9 times greater than in nonusers. The risk appears to depend on both duration of treatment and on estrogen 
dose. In view of these findings, when estrogens are used for the treatment of menopausal symptoms, the 
lowest dose that will control symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration, it, therefore, appears prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all cases of undiagnosed persistent 
or =e abnormal vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous than "synthetic" 
estrogens at equiestrogenic doses. 

2. Estrogens Should not be Used During 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal 
estrogen, have an increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. Furthermore, a high 
percentage of such exposed women (from 30 to 90 percent) have been found to have vaginal adenosis, 
epithelial changes of the vagina and cervix. Although these changes are histologically benign, it is not known 
whether they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb-reduction defects. One case contro! study estimated a 
4.7 fold increased risk of limb-reduction defects in infants exposed in utero to sex hormones (oral con- 
traceptives, hormone withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of treatment. The data suggest that the risk of 
limb-reduction defects in exposed fetuses is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to treat threatened or 
habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and there 
is no evidence from well-controlled studies that progestogens are effective for these uses. 

If Estrovis (quinestrol) is used during pregnancy, or if the patient becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus, and the advisability of pregnancy continuation. 


DESCRIPTION 

Estrovis (quinestrol) is available as a 100 mcg oral tablet. It is an estrogen. 

Estrovis (quinestrol) is the 3-cyclopentylether of ethinyl estradiol. The chemical name is 3-cyclopentyloxy-17a-ethynyl- 
estra-1,3,5(10)-trien-17B-ol. 

It is a white, essentially odorless powder, insoluble in water and soluble in alcohol, chloroform, and ether. 

CLINICAL PHARMACOLOGY 


Estrovis (quinestrol) is an orally effective estrogen as judged by conventional assay procedures employing vagina and 
uterine end-points in mice, rats and rabbits. 
The estrogenic effects of Estrovis have been demonstrated in clinical studies by its effects on the endometrium, maturation 
of the vaginal epithelium, thinning of cervical mucus, suppression of pituitary gonadotropin, inhibition of ovulation, and 
à postpartum breast discomfort. 


Estrovis (quinestrol) is indicated in the treatment of: 1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous symptoms or depression which might occur 
during menopause, and they should not be used to treat these conditions.) 2. Atrophic vaginitis 3. Kraurosis vulvae 
4. Female ism 5. Female castration 6. Primary ovarian failure 

Estrovis (Quinestrol) Has Not Been Shown to be Effective for any Purpose during Pregnancy and Its Use May Cause 
Severe Harm to the Fetus (See Boxed Warning). 

CONTRAINDICATIONS > 

Estrogens should not be used in women (or men) with any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected patients being treated for metastatic disease. 
2. Known or suspected estrogen-dependent neoplasia 3. Known or suspected pregnancy (See Boxed Warning) 
4. Undiagnosed abnormal genital bleeding 5. Active thrombophlebitis or thromboembolic disorders 6. A past history of 
thrombophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used in 
treatment of breast or prostatic malignancy) 


1. Induction of malignant neoplasms. Long-term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There is now evidence that 
estrogens increase the risk of carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal women increase the risk of 
cancer of the breast, although a recent long-term followup of a single physician's practice has raised this possibility. 
Because of the animal data, there is a need for caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 


PD-JA-2858-2-P (3-80) 








disease in women receiving postmenopausal t similar to the 2-fold increase pre noted in users of 
contraceptives. In the case of oral contraceptives the increased risk appeared after two years of use. 
irienna of which lae olo: Pian ims paca 

cepti i not, up to now, as consequences of postr usal 
therapy. This may reflect the comparatively low doses of estrogen used in postmenopausal women. It would be 
that the larger doses of used to treat prostatic or breast cancer or rtum breast engorgement are more li 
to result in these adverse , and, in fact, it has been shown that there is an increased risk of thrombosis in 


postpartum breast engorgement. 





estrogens are clearly needed. À 

Large doses of estrogen {5 mg conjugated estrogens per day), comparable to those used to treat cancer of the prostate 
breast, have been shown in a large n Clinical trial in men to increase the risk of nonfatal myocardial nario 
pulmonary embolism and thrombophlebitis. When estrogen doses of, this size are used, any of the thromboembolic a 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral contraceptives. Althou 
benign, and rare, these may rupture and may cause death through intra-abdominal hemorrhage. Such lesions have not 
been reported in association with other estrogen or ions but should be considered in estrogen 

having abdominal pain and tenderness, abdominal mass, or emic shock. Hepatocellular carcinoma has also bee 
reported in women taking estrogen-containing oral contraceptives. The relationship of this malignancy to these drugs is no” 


known at this time. 
c. Elevated blood pressure. Increased blood pressure is not uncommon in women using oral contraceptives. There is now 
report that this may occur with use of estrogens in the menopause and blood pressure should be monitored with estroger 
use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant percentage of patients or 
estrogen-containing oral contraceptives. For this reason, diabetic patients should be carefully observed while receiving 


estrogen. 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients with breast cancer and bone" 
metastases. If this occurs, the drug should be stopped and appropriate measures taken to reduce the serum calcium level. 


PRE 

A. General Precautions e 

1. A complete medical and family history should be taken prior to the initiation of any estrogen therapy. The pretreatment 
and periodic physical examinations should include special reference to blood pressure, abdomen, and pelvic organs, and 
should include a Papanicolaou smear. As a general rule, estrogen should not be prescribed for longer than one vear without 
another physical examination being performed. . 
2. Fluid retention—Because estrogens may cause some degree of fluid retention, conditions which might bæinfluenced by 
this factor, such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations or excessive estrogenic stimulation, such as abnormal or 
excessive uterine bleeding, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of mental depression. Although it is not clear 
whether this is due to the estrogenic or progestogenic component of the contraceptive, patients with a history of depression 
should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice wh 
receiving estrogen-containing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, they should be used with caution in patients 
with metabolic bone diseases that are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-containing oral contraceptives. The following 
similar changes may be expected with larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased 
prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet ag- 
gregability. c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, as measured 
by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 
concentration is unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced response to 
metyrapone test. g. Reduced serum folate concentration. h. Increased serum triglyceride and phospholipid concentration. 
B. Information for the patient. See text of Patient Package Insert. 

C. Pregnancy. See Contraindications and Boxed Warning. i 

D. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers should be done only when 


. necessary since many drugs are excreted in human milk. 


(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased incidence of gallbladder di 

and adverse effects similar to those of oral contraceptives, including thromboembolism.) The following additional 
reactions have been reported with a including oral contraceptives: 

1. Genitourinary system : Breakthrough ing, spotting, change in menstrual flow, Dysmenorrhea, Premenstrual-like 
syndrome, Amenorrhea during and after treatment, Increase in size of uterine fibromyomata, Vaginal candidiasis, Change 
in cervical eversion and in degree of cervical secretion, Cystitis-like syndrome, 2. Breasts: Tenderness, enlargement, 
secretion, 3. Gastrointestinal : Nausea, vomiting, Abdominal cramps, bloating, Cholestatic jaundice, 4. Skin : Chloasma or 
melasma which may persist when drug is discontinued, Erythema multiforme, Erythema nodosum, Hemorrhagic eruption, 
Loss of scalp hair, Hirsutism, 5. Eyes : Steepening of corneal curvature, Intolerance to contact lenses, 6. CNS: Headache, 
migraine, dizziness, Mental depression, Chorea, 7. Miscellaneous.: Increase or decrease in weight, Reduced carbohydrate 
tolerance, Aggravation of porphyria, Edema, Changes in libido. 

ACUTE OVERDOSAGE 


Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by young children Mdicate that 
serious ill effects do not occur. Overdosage of estrogen may cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 


For treatment of moderate to severe vasomotor symptoms associated with the menopause, and for atrophic vaginitis, - 

kraurosis vulvae, female hypogonadism, female castration and primary ovarian failure: : 

One Estrovis (quinestrol) 100-mcg tablet once daily for seven days, followed by one 100-mcg weekly as a maintenance 

schedule, commencing two weeks after inception of treatment. The dosage may be increased to 200 mcg weekly if the 

therapeutic response is not that which may be desirable or considered optimal. ; 

The lowest maintenance dose that will control symptoms should be chosen and medication should be discontinued®as 

promptly as possible. l 

Attempts to discontinue or taper medication should be made at three to six month intervals. : 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer and appropriate 

eee measures should be taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
ing. 


HOW SUPPLIED 
N 0071-0437 (P.D. 437) Estrovis (quinestro!) 100 microgram Tablets are supplied in bottles of 100 Tablets. 
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Management of liver metastasis from gestational 


trophoblastic neoplasia 


FRANCIS C. GRUMBINE, M.D.. 
NEIL B. ROSENSHEIN, M.D. 
HARMAR D. BRERETON, M.D. 
STERHEN L. KAUFMAN, M.D. 
Baltimore, Maryland 


PATIENTS with gestational trophoblastic neoplasia 
with metastasis to the liver are classified as a high-risk, 
poor prognosis group.” * These patients are at high 
risk for life-threatening hemorrhage from the liver and 
have response rates from 35% to 8096.3 

The current therapeutic recommendation is for 


2,000 to 3,000 rads of total liver irradiation and simul-- 


taneous multiagent chemotherapy, i.e., actinomycin D, 
methotrexate, and Cytoxan or chlorambucil.’ ? 
A therapy that produces less morbidity is proposed 


` for the patient with liver metastasis from gestational 
trophoblastic neoplasia, that being selective occlusion | 


of the hepatic arteries and simultaneous multiagent 
chemotherapy. 


Case report 


The patient, a 25-year-old, black woman, para 
0-0-2-0, had a history of hydatidiform mole evacuated 
by suction dilatation and curettage in April, 1978. She 
was then lost to follow-up until March, 1979, when she 
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developed symptoms of pregnancy and had a positive 
urine pregnancy-test. Suction dilatation and curettage 
at this time produced no tissue. Laparoscopy on May 7, 
1979, for a suspected ectopic pregnancy revealed a 
small left ovarian cyst. The beta subunit of human 
chorionic gonadotropin (hCG) was determined and re- 
ported as 300 mIU. Chest x-ray film was negative. 
Liver/spleen scan showed multiple defects consistent 
with metastasis. 

The patient was transferred to The Johns Hopkins 
Hospital on June 7, 1979. On admission, she was a thin, 
black woman in moderate distress with a pulse of 104 
bpm, a blood pressure of 120/70 mm Hg and a tem- 
perature óf 97.4? F. The thyroid was enlarged. The 
liver was exquisitely tender ahd diffusely enlarged. 
The uterus was of normal size and retroverted with 
large cystic masses in both adnexa. Admission labora- 
tory data consisted of a hematocrit of 25.3%, a platelet 
count of 244,000/cu mm,.a-white blood cell count of 
10,100/cu mm, a prothrombin time of 100%, a total 
protein level of 6.1 gm/dl, a serum albumin level of 3.7 
gm/dl, a total bilirubin level of 0.7 mg/dl, an alkaline 


' phosphatase value of 135 U/L (normal 10 to 32), a 


serum glutamic oxaloacetic transaminase value of 57 
U/L (normal 0 to 19), a serum glutamic pyruvic trans- 
aminase value of 20 U/L (normal 0 to 17), and a 5'nu- 
cleotidase value of 256 U/L (normal 2.2 to 15.0). Chest 
x-ray film was negative. Technetium brain scan was 
normal. Abdominal ultrasonography showed bilateral 
ovarian cysts and an enlarged liver with numerous 
metastases. Thyroid function tests revealed a total thy- 
roxine level of 20.5 ug/ml (normal 4.5 to 11.5) and a 
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Fig. 1. Postocclusion arteriogram with decreased arterial 
supply to liver; arrows mark location of silicone meon in the 
hepatic arteries. 


— 


free thyroxine level of 2.15 ng/dl (normal 1.0 to 2.3). 
The level of the beta subunit of hCG was 1,447,000 
mIU/ml (normal 0 to 3 mIU).: 

Transfusion elevated the hematocrit to 32%; and the 
patient was started on a 5-day course of 10 mg of 
methotrexate, 0.5 mg of actinomycin D, and 250 mg'of 
cytoxan intravenously. On the third day of chemother- 
apy, the pauent developed severe pain in the right 
upper quadrant, shoulder pain, and generalized peri- 
toneal signs. T he repeat hematocrit was 2096. Stool and 
nasogastric aspirate were.negative for occult blood. A 
presumptive diagnosis of hepatic rupture with intra- 
abdominal bleeding was made. A liver sonogram dem- 
onstrated a large subcapsular hematoma. Hepatic ar- 
teriography via the celiac axis demonstrated a large 
right subcapsular hematoma and large hypervascular 
metastatic lesions in the liver. Two silicone balloons 
were placed in the right hepatic artery and one balloon 
was placed in the left hepatic artery. The postocclusion 
arteriogram demonstrated a marked decrease of the 


_ arterial supply to the liver (Fig. 1). 


No adverse effects on the liver from the hepatic ar- 
tery occlusion were detected by serial liver enzyme de- 
terminations. The patient tolerated ten 5-day courses 
of methotrexate, actinomycin D, and Cytoxan with 
minimal hematologic complications. The beta subunit 


level became normal (0 to 3° mIU) after the ninth 


course of therapy and has remained negative to date. 
The subcapsular hematoma and hepatic metastases 


underwent cystic degeneration and resolution as.de- 


termined by serial ultrasonography. 
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Comment 


Patients with gestational trophoblastic neoplasia have 


" been grouped into high- and low-risk categories. One 


criterion used to classify a pun as high risk is brain 
or liver metastases. 1? | 

Because these patients are at risk for liver hemor- 
rhage during therapy, it has been recommended that 
they receive 2,000 to 3,000 rads of whole-liver irradia- 
tion simultaneously with chemotherapy." * The pur- 
poses of liver radiation are to prevent poteritially fatal 
hemorrhage and to combine with chemotherapy in 
tumor control. 


While radiation alone can produce severe hepatic in- - 


jury, the radiation sensitization or the enhanced effect 
of radiation on the liver by simultaneously adminis- 
tered actinomycin D increases this risk of injury.’ Be- 


cause antibiotic cancer chemotherapeutic agents such . 


as actinomycin D can intensify the radiauon injury, 
radiation doses should be reduced by*a “dose-effect 


factor." The “dose-effect factor" has been calculated to 


be between 1076 ànd 8096 with isolated reports of 
higher values.? There should thus be appropriate dose 
reductions to prevent liver damage when simultaneous 
radiation therapy and actinomycin D are administered. 
As actinomycin D i$a primary agent in the treatment of 
gestational trophoblastic neoplasia it is important to be 
able to administer the full dose of this drug without 
concern for radiation hepatitis. iid 

An alternative approach to whole-liver radiation for 


control of liver hemorrhage secondary to metastasis is 


selective occlusion of the hepatic arteries. This ap- 
proacli is possible since the blood supply to both pri- 
mary and metastatic tumors of the liver is primarily 
from ‘the hepatic artery.? Vascular compromise of 
normal parenchyma does not occur following hepatic 
artery occlusion because the epatis portal flow is not 
diminished. 

The technique of selective arterial occlusion , by 
nieans of detachable silicone balloons has been shown 
to be effective in controlling hemorrhage. Animal stud- 


. ies have demonstrated that balloon occlusion of normal 


arteries for 10 days is associated with permanent oc- 
clusion in 90% of the vessels studied." The morbidity 
associated with the use of detachable silicone balloon 
embolization is minimal because the occlusion is selec- 


tive and reversible before detachment and the silicone. 


balloon is biocompatible.” Hepatic artery embolization 
enabled control of liver hemorrhage without opera- 
tion, without concern for radiation hepatitis, and with- 
out a delay in chemotherapy. There is also the added 
theoretical effect that hepatic arterial occlusion results 


- in tumor necrosis and aids in tumor control." 
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. 

Selective occlusion of the hepatic arteries in conjunc- 

- tion with multiagent chemotherapy may prove to be a 
more beneficial and less morbid alternative than radio- 


therapy and chemotherapy in the management of liver 
metastasis from gestational trophoblastic neoplasia. 
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Pituitary-adrenal function in women treated with low 


doses of prednisone 


K. FUJIEDA 

F. I. REYES 

J. BLANKSTEIN 

C. FAIMAN 

Winnipeg, Manitoba, Canada 


In order to assess whether long-term low-dose glucocorticoid administration results in suppression 
of the hypothalamic-pituitary-adrenal (H-P-A) axis, we examined the response of plasma cortisol to 
insulin-induced hypoglycemia in 23 women treated with prednisone (5 mg/day) compared with that 
in 19 untreated women. Basal AM levels of plasma cortisol were unaffected (mean + SE, 11.6 + 0.9 
versus 11.2 + 0.7 ug/dl). The plasma cortisol increment at 60 minutes after insulin-induced 
hypoglycemia was significantly smaller in the treated group than in the untreated group (6.7 + 1.0 . 
versus 11.6 + 1.2 ug/di, p< 0.005). Thirteen of 23 women (56.5%) in the steroid-treated group, 
compared to one of 19 (5.396) in the untreated group, showed a rise in plasma cortisol of less than 
6 ug/dl at 60 minutes. Furthermore, a similar reduction in the increment of plasma cortisol was also 
found in a subset of 10 women tested both before and during prednisone treatment. These results 

. indicate that the concept that low doses of glucocorticoids are free of suppressive effects on H-P-A- 
function is not justified. (AM. J. OBsTET. GYNECOL. 137:962, 1980.) 


EXOGENOUS ADMINISTRATION of large doses of 
glucocorticoids for either a short or long-term has been 
shown to suppress function of the hypothalamic- 
pituitary-adrenal (H-P-A) axis.! On the other hand, 
long-term therapy with low doses (less than or equiva- 
lent to replacement amounts) has been regarded as 
free of suppressive effects. This concept was supported 
by the findings of Danowski and associates,? who failed 
to observe signs of adrenocortical insufficiency in pa- 


tients who underwent operation while on a regimen of ` 
prolonged low-dose glucocorticoid treatment. Surpris- 


ingly, there have been no detailed studies to confirm or 
refute this contention. Moreover, results from the few 
and limited observations available are contradictory.* * 

Glucocorticoids administered in low doses have been 
found to be effective in diminishing plasma androgen 
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levels in women with hirsutism and amenorrhea.?^* 
The mechanism for this effect has not been clearly 


. defined. It may be due to a direct effect upon ovarian 


steroid secretion® or, at least in part, to suppression of 
the H-P-A axis. In order to explore this possibility, we 
examined the response of plasma cortisol levels to 
insulin-induced hypoglycemia as an index of the in- 
tegrity of the H-P-A axis in women treated with long- 
term low-dose predisone. 


Patients and methods 

Thirty-two women with clinical (hirsutism or poly- 
cystic ovary syndrome) and biochemical (high serum 
testosterone levels) evidence of hyperandrogenism 
were studied. They were divided into two groups. 
Group 1 consisted of 19 patients who were studied 
prior to treatment; group 2, 23 patients tested while 


receiving prednisone therapy, 5 mg/day in two divided - 


doses, for a period of from 3 to 40 months (average 8.8 
months). Each group included a subset of 10 women 
studied both prior to and during treatment. There was 
no significant difference in the two groups with regard 
to age, body weight, prevalence of obesity, and serum 
testosterone levels (Table I). 

Insulin-induced hypoglycemia tests were performed 


by the intravenous bolus injection of 0.1 U of regular 
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Table I. Characteristics of patients studied 


Age (yr.) 27.1 + l.4* 279 + 1.3 
Weight (kg) 66.8 + 4.7 63.9 + 3.7 
No. obeseT 6/19 7/23 
Serum testosterone (ngídl): 
Prior to therapy 73.1 + 9.1 79.9 + 7.8 
During therapy — 34.6 + 3.3 
*Mean + SE. 


122095 of ideal weight. 


insulin per.kilogram of body weight between 8 and 10 


AM after an overhight fast. Blood samples were drawn ` 


at 0, 30, and 60 minutes in 20 tests and at 15, 30, 45, 60, 
90, and 120 minutes after injection in the 22 others. 
Plasma cortisol and testosterone concentrations were 
measured by specific radioimmunoassay techniques 
previously reported? '° and blood glucose was deter- 
mined by the glucose-oxidase method. 

Statistical analysis of differences between groups was 
performed by means of either the unpaired or paired 
Student's t test. 


Results 


In contrast to circulating testosterone concentra- 
tions, which declined during therapy from a mean of 
79.9 tc 34.6 ng/dl (Table I), mean basal levels of plasma 
cortiscl were similar (mean + SE, 11.2 + 0.7 ug/dl in 
the nontreated group versus 11.6 + 0.9 g/dl in the 
prednisone-treated group). H-P-A responses after 
insulin-induced hypoglycemia are shown in Fig. 1. Al- 
though the degree of hypoglycemia attained was com- 
parable in both groups (blood glucose nadir 26.0 + 1.7 
mg/dl in the nontreated group versus 26.7 + 1.8 mg/dl 
in the treated group) and the blood glucose level fell to 
less than 45 mg/dl in each subject, the plasma cortisol 
increment after insulin stimulation was consistently 
lower in the treated group. However, the difference in 
mean responses between groups was significant only at 
60 minutes (6.7 €1.0 versus 11.6 + 1.2 g/dl, 
p < 0.005). 

Fig. 2 shows the distribution of the individual incre- 
ments of plasma cortisol levels at 60 minutes after insu- 
lin administration in both groups. Thirteen of 23 pa- 
tients (56.5%) in the prednisone-treated group showed 
an increment of less than 6 ug/dl, compared to one of 
19 (5.3%) in the nontreated group (chi square = 10.10, 
p < 0.005). 

Comparable results were obtained in the subset of 10 
women tested both prior to and during therapy (Fig. 
3); the increment of plasma cortisol at 60 minutes was 


¢ 
“AW È significantly diminished during treatment (8.7 + 1.8 


versus 12.3 + 1.8 ug/dl, p < 0.05). Seven of 10 patients 


bum 
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Fig. 1. Response of plasma cortisol to intravenous insulin 
administration (0.1 U/kg) in nontreated (e e) and 
prednisone-treated (o——o) groups. Values expressed as the 





. mean (+SE) change from the baseline value at time 0. A sig- 


nincant reduction in the plasma cortisol increment was ob- 
served at 60 minutes in the steroid-treated group (p « 0.005). 


showed a diminished cortisol response; two showed no 
change, and one had an enhanced response during 
treatment. 

Those patients who had been receiving therapy for 
longer periods of time (up to 40 months) tended to 
have a greater diminution in the cortisol response 
(r 0.375, p < 0.025). 


Comment 


Our results indicate that long-term administration (3 
to 40 months) of low-dose prednisone produces a 
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PLASMA CORTISOL INCREMENT pg/dl 





NON-Hx 
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Fig. 2. Individual plasma cortisol values after insulin-induced 
hypoglycemia in the nontreated and steroid-treated groups 
expressed as the increment above baseline at 60 minutes. Col- 
umns indicate mean levels. - 


small, but significant, suppressive effect on the H-P-A 


axis. Insulin hypoglycemia was chosen as the provoca- 
tive stimulus since tt examines the integrity of the en- 
tire H-P-A axis and is generally recognized as being the 
most sensitive test in delineating abnormalities of the 
H-P-A axis."! It has been recommended as the best clin- 
ical predictor of response to stress.'* Studies in normal 
subjects have shown the peak cortisol increment follow- 
ing insulin-induced hypoglycemia to be greater than 6 
to 10 ug/dl.?^!* Our results in untreated hyperandro- 
genic women are comparable; values above 6 ug/dl 


were attained in 18 of 19 cases. Although basal cortisol - 


levels were unaffected, over half (13 of 23) the patients 
tested during prednisone treatment showed an incre- 
ment of plasma cortisol of less than 6 g/dl after 
insulin-induced: hypoglycemia. Thus, even this low- 
dose prednisone regimen (2.5 mg twice daily) results in 
a small, but significant, suppression of the response of 
the H-P-A axis to provocative stimulation. Previous re- 
ports bearing on this point are scant. Livanou and as- 
sociates? reported' suppression of basal levels of plasma 
cortisol and of the response to insulin-induced hypo- 
glycemia in two patients treated with low-dose predni- 
sone for 18 months. In contrast, Shuster and Williams? 
failed to find H-P-A suppression as gauged by re- 
sponses to a pyrogen and adrenocorticotropin in four 
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Fig. 3. Responses of plasma cortisol to insulin-induced hypo- 
glycemia before and during treatment with prednisone (5 
mg/day) in 10 patients (individuals e; mean o), expressed as 
the increment above baseline at 60 minutes. 


[4 


patients who had received the equivalent of 25 mg of 
cortisone daily for 2 to 54 months. 


The finding of a greater than 5096 reduction in mean . 
testosterone levels (Table I) in the presence of un- 


changed basal cortisol levels during prednisone ther- 
apy strongly suggests that H-P-A axis suppression is 
not involved in the inhibitory effect of glucocorticoids 
upon androgen production.’ 

Is the finding of an impaired cortisol response to 
insulin challenge in patients receiving long-term low- 
dose prednisone therapy clinically relevant? The ex- 
perience of Danowski and associates? that no signs or 
symptoms of adrenocortical insufficiency were ob- 
served in 117 patients undergoing operation, who had 
received low doses of various kinds of glucocorticoids 
for intervals of 1 to 72 months, is important in this 
context. Nonetheless, the absence of a H-P-A response 
to insulin-induced hypoglycemia in some of our pa- 
tients, as well as in a limited number of others,? sug- 
gests a potentia? risk. Thus, even though supplemen- 
tary corticoid therapy appears not to be required as a 
rule during operation, we recommend it for cases of 
anticipated or prolonged stress. 


We wish to acknowledge the technical assistance of 
Mr. Derek Grant and Miss Wendy Frith. 
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Ovum transport in the rhesus monkey following 


postovulatory intravaginal 15(S)-15-methyl. 
prostaglandin F,,-methy] ester administration 


CARLTON A. EDDY, Pu.D. 


: San Antonio, Texas 


The effects of postovulatory intravaginal 15(S)-15-methyl prostaglandin F4,-methyl ester (Me PGF2q) 
on ovum transport was assessed in the spontaneously ovulatory rhesus monkey. A single 
suppository containing 3.0 mg of Me PGF., in lipid base was inserted intravaginally in adult female 
monkeys 14 to 36 hours following laparoscopically timed ovulation. The reproductive tract was 
flushed 2, 4, or 24 hours later to recover ova. Four of five ova were recovered at 2 hours, one of 
five at 4 hours, and none of five at 24 hours after insertion. All ova recovered were in the oviduct. 
Since ova are normally found in the oviduct until 72 hours after ovulation, these results are 


interpreted to indicate acceleration and expulsion of ova from the tract following exposure to 


intravaginal Me PGF,,, in excess of 4 hours. (AM. J. OBSTET. GYNECOL. 137:966, 1980.) 


THE ABILITY of exogenous prostaglandin when given 
extra-amniotically or intra-amniotically to induce la- 
borlike contractility of the reproductive tract has been 
the basis for its widespread use as an abortifacient.! 
Efforts to refine prostaglandin-based abortifacient 
techniques to decrease side effects and improve ef- 
ficacy have led to the synthesis of long-acting prosta- 
glandin analogues which are effective when adminis- 
tered by the oral or vaginal route.” ? The 15(S)-methyl 
analogue of prostaglandin Fo, '(PGF4) and its C-1 
methyl ester in vaginal suppository form have been 
shown capable of inducing first- and second-trimester 
abortion following a single administration.* ? 

The effectiveness of this prostaglandin analogue in 
accelerating ovum transport and reducing fertility 
when administered intravaginally has been confirmed 
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in the rabbit? but remains unproved in the human.’ 
The use of a vaginal suppository containing a long- 
acting prostaglandin analogue capable of accelerating 
ovum transport and expelling the ovum or early con- 
ceptus from the reproductive tract is an area worthy of 
exploration for the development of a self-adminis- 
tered, postcoital contraceptive. The present study was 
undertaken to investigate the ability of intravaginal 
15(S)-15-methyl-PGF,,-methyl ester (Me PGF) to ac- 
celerate ovum transport in the nonhuman primate. 


Material and inethods 


Animals. Adult sexually mature female rhesus mon- 
keys (Macaca mulatta) weighing 3.5 to 6.8 kg and ex- 
periencing regular, spontaneous, ovulatory menstrual 
cycles were used. Animals were individually caged 
under controlled conditions of 75? C and 50% relative 
humidity and exposed to a cycle of 14 hours of light 
and 10 hours of dark. Commercially prepared pelleted 
monkey chow was provided in the morning and after- 
noon and was supplemented regularly with fresh fruit 
and chewable multiple vitamins containing iron and 
minerals. Tap water was available ad libitum. 

Detection of ovulation. Vaginal swabs were used 
each morning to determine when menses began. The 
first day of menstrual bleeding was designated day 1 of 
the cycle. Beginning on day 8, peripheral blood sam- 
ples (2 to 3 ml) were drawn daily following tranquiliza- 


tion with ketamine hydrochloride (4 to 10 mg/kg , 
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Fig. 1. Technique of in situ flushing of the rhesus monkey 
uterus at laparotemy. 
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e intramuscularly) and assayed for total estrogens.® Fol- 


lowing detection of the preovulatory estrogen peak, 


serial lapar oscopic examination of the ovaries was ini- | 


tiated. With the use of ketamine hydrochloride anes- 
thesia (8 to 20 mg/kg intramuscularly), the entire sur- 


face of both ovaries was examined with a pediatric . 


diagnostic laparoscope. The time of ovulation was des- 
ignated as the midpoint between two successive laparo- 
scopic observations, the former revealing a preovulat- 
ory graafian follicle and the latter a fresh corpus 
luteum.? By means of this rationale, the time of ovula- 
tion was accurately defined within a range of x11 to 
22.5 hours. 

Immediately following detection of ovulation, a sin- 


gle vaginal suppository containing 3.0 mg of Me PGFs’ | 
in 2.2 gm of lipic base was inserted in the upper vagina. ' 


Animals were kept in the supine position for approxi- 


mately 30 minutes until recovery-from anesthesia, at . - 


which time they were returned to their cages. 
Recovery of ova. At 2, 4, or 24 hours after insertion 

of the suppository, the reproductive tract-was.flushed 

to recover ova. Animals were anesthetized with in- 


. tramuscular phencyclidine hydrochloride (2 ml/kg) 


and underwent midventral laparotomy. Both oviducts 
were cannulated with polyethylene tubing (P.E. 50, in- 
side diameter 0.030 inches, outside diameter 0.048 
inches) inserted into the ampulla to a point. several mil- - 

limeters beyond the tubal infundibulum and ligated in 
place with 5-0 silk suture placed to avoid the fimbria 
and tubal blood vessels. An 18-gauge needle was in- 
serteà through the uterine fundus into the endometrial 


- cavity and several 6 ml aliquots of sterile normal saline 
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Fig. 2. Technique of in situ flushing of the rhesus monkey 
oviduct at laparotomy. 


were introduced. The effluent was collected vaginally 
through a length of glass tubing placed against the ex- 
ternal cervical os (Fig. 1). Digital pressure applied to 


the lateral uterine fundus prevented retrograde flow of 


fluid through the oviducts. Following flushing of the 
uterus with approximately 30 ml of saline, the uterus 
was clamped above the internal os of the cervix and 
additional saline was introduced into the uterus and 
allowed to flow through the oviducts (Fig. 2). Tubal 
and uterine effluents were collected in sterile dispos- 
able Petri dishes and examined under a. dissecting mi- 
croscope for the presence of ova. The recovery of ova 
in a previous study? in which ovum transport was de- 
termined in untreated, spontaneously ovulating rhesus 
monkeys furnished control data for the present study. 
Contractility and drug distribution. In a separate 


group of four animals, the effects of intravaginal Me 


PGF,, On uterine contractility were determined to- 
gether with peripheral distribution of the free acid. 
Animals underwent midventral laparotomy and were 
fitted with fluid-filled latex: microballoons'? placed in 
the endometrial cavity. Uterine motility was recorded 


. on a Beckman Type R dynograph with Statham P23 


pressure transducers. Following a 30-minute period 
during which a stable pattern of spontaneous uterine 
contractility was recorded, a single vaginal suppository - 
was inserted and its effect'on uterine contractility was 
determined. 

Peripheral plasma levels of 15(S)-15- T PG Fa 
(15MF) were concurrently determined in blood sam- 
ples obtained by femoral venipuncture immediately 
prior to suppository insertion and at 0.25, 0.50, 1, 2, 4, 
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Table I. Ovum transport following postovulatory intravaginal MePGFs, suppository* administration 







Insertion time 





973B 32.5 222.5 35 + £2.5 
123 12 12 14+ :2 
975B 13 = 13 15 x I3 
E27 12 + 11.5 14 x 11.5 
F17 I9 12 14+ E 
805 I4 + 14 17+ 4 
C3 I2 € 12 16+ 2 
E21 ‘12. 12 16+ 2 
E27 —— 12 € 12 16 + 12 
E25 ll € lH 15+ 11 
F16 I2 € 12 36+ I2. 
751B 13 + 12 37 + 12 
E03 I2 € 12 36 + 12 
C3 19 12 37 215 
713B 12 + 11.5 36 +1 .5 


*Contains 3.0 mg of prostaglandin analogue. 
TP.O. = after ovulation. 


8, and 24 hours after insertion. Sera were centri- 
fuged, separated, and frozen. The samples were sub- 
sequently sent to the Fertility Research Unit of The 
Upjohn Company and analyzed for 15 MF by radio- 
immunoassay." 


Results 


Ovum transport. The effects of postovulato-y in- 
travaginal Me PGF;, on ovum transport are shown in 
Table I. Increased duration of exposure to the drug 
led to a progressive decline in the recovery of ova from 
the reproductive tract. Exposure to a single supposi- 
tory containing 3.0 mg of analogue for 2 hours fai ed to 
alter ovum transport. Four of five ova were recovered, 
all from the oviduct. Ovum recovery declined sharply 
thereafter. Following four hours of exposure, ore of 
- five ova was recovered from the oviduct while n> ova 
were recovered in five monkeys 24 hours after sup- 
pository insertion. All fushings were performed 14 to 
36 hours after ovulation. This recovery rate con rasts 
sharply with our previous studies in which 75% of ova 
were recovered from the oviducts of untreated resus 
monkeys at similar postovulatory intervals. 

Contractility and drug distribution. The patte-n of 
spontaneous uterine contractility was characterized by 
low-amplitude, high-frequency contractions (Fig. 3). 


' Intravaginally administered Me PGF,, stimulated ater- ° 


ine contractility. Within 20 to 30 minutes of supoosi- 
tory insertion, the amplitude of contractions begzn to 
increase while the frequency decreased. This trend 
continued until approximately 2 hours after inser ion, 
at which time a threefold to fourfold increass in 
amplitude of contractions had been achieved togecher 


with a 50% reduction in frequency. This pattern ser- - 


Time of flushing (hr) 







Ovum recovered 


2.5 Yes Oviduct 
2 No — 
2 Yes Oviduct 
2 Yes Oviduct 
2 Yes Oviduct 
3 No — 
4 Yes Oviduct 
4 No — 
4 No — 
4. No — 
24 No — 
24 No — 
24 No — 
25 No — 
24 No — 


sisted unchanged when recording was terminated 
several hours later. With the exception of.an initial 
transient increase, uterine tone was not affected by Me 
PGFza. 

The plasma levels of 15 MF varied widely in the four 
monkeys studied. Levels of 15 MF were undetectable 
until 1 hour after ‘suppository insertion (Fig. 4), by 
which time measurable levels with a mean of 44 + 36 
pg/ml had been achieved in two animals. At 2 hours an 
additional monkey had measurable levels, the mean of 
which had increased sharply to 312 + 232 pg/ml. By 4 
hours all animals had detectable levels which continued 
to rise sharply, reaching a mean of 747 + 449 pg/ml. 
The plasma level of 15 MF increased slightly at 8 hours 
to a mean of 872 + 458 pg/ml, at which time the high- 
est individual plasma level, 2,170 pg/ml, was achieved. 
Twenty-four hours after insertion, levels had declined 
sharply, possibly reflecting depletion and/or expulsion 
of the suppository. These findings appear to correlate 
with the contractility data in that the establishment of 
highly regular and sustained laborlike uterine contrac- 
tions reflected the local uptake, with subsequent pe- 
ripheral distribution of measurable quantities of the 
analogue. 


Comment 


Pharmacologically induced disruption of the normal 


rate of ovum transport through the oviduct has been . 


considered an important means of achieving a con- 
traceptive effect. This approach has been successfully 
tested in laboratory species. Disrupting the normal 
chronology of endometrial and embryonic develop- 


ment by either significantly delaying ova within thé : 


oviduct or accelerating their passage into the uterus 
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Minutes 


Fig. 3. Typical’ in vivo response of the rhesus monkey uterus to the intravaginal administration 
' (arrow) of a single suppository. containing 3.0 i of Me PGE;,. 


decreases fertility. Although prolonged oviductal re- 
tention of fertilized ova results in degeneration of the 
blastocyst in most laboratory species, the human em- 
bryo is capable of implanting and developing to ad- 


vanced stages in the oviduct. Therefore, methods that 
: significantly delay the human embryo in the oviduct 


might increase the incidence of ectopic pregnancy. 
Thus, it seems reasonable to concentrate on develop- 
ment of techniques that accelerate ovum transport and 
ideally expel the ovum. or zygote from the uterus, | 
where human contraception is the overall goal. 
Although the mechanisms responsible for tubal 
ovum transport are complex, contractility appears to be 
a major component. While the relationships between 


tubal contractility: and ovum transport remain un- - 


defined, alteration in tubal contractility is generally 
theught to result in altered tubal ovum transport. A 
wide variety of drugs have been used to examine 


changes in tubal contractility and the resultant effects - 


| on ovum transport in an.effort to evolve a pharma- 


cologic means of accelerating transport. Among those | 


drugs tested which show promise have been the 
prostaglandins, In vivo experiments. have demon- 
strated that F-series prostaglandins stimulate muscular 
activity of the oviduct and uterus in humans,.infrahu- 
man primates, and rabbits. In the rabbit, treatment 
with PGFs, causes acceleration of ovum transport at all 
times of administration relative to-ovulation and has 


been shown to significantly: reduce fertility .in this . 


species 5-7" 


1400 


| 15-Methyl-PGFee (pg/ml) 
à | 
8.8 


- 7—3 
1" 2 4 : 8 24 
Time (hrs) 


Fig. 4, Plasma levels of 15 MF in four animals following ad- 


- ministration of a single vaginal REPPOMOLY containing 3.0 mg 


of Me PG Poa: 


^ 


. Because PGE,, is rapidly metabolized, its clinical ef- 


_ fectiveness as an early abortifacient, and presumably as 


a contraceptive, requires repeated administration. In 
contrast, prostaglandin 15-methyl analogues are more 
potent and active for a longer period of time than the 
natural compounds? and are effective when adminis- 
' tered-intravaginally.? Several reports have confirmed 
their usefulness as abortifacients when administered as 


.single intravaginal suppositories given in the first and 


second trimesters of. pregnancy."* Although it has 
been previously shown that the vagina is capable of 
absorbing prostaglandins, which results in altered tubal 


QW 


` 
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contractility, the effects of vaginally administered 
prostaglandin on ovum transport have not been exten- 
sively studied. 

‘Spilman and associates? have examined the effects of 
intravaginal suppositories containing 1.0 mg of Me 
PGF;, on ovum transport and fertility in the rabbit. 
Treatment at various times after human chorionic 
gonadotropin-induced ovulation significantly reduced 
the number of ova located in the oviducts. A significant 
reduction in the number of implantations in supposi- 
tory-treated animals was also noted. It was concluded 
that the decrease in fertility caused by these vaginal 
suppositories was presumably due to stimulated. tubal 
motility which accelerated transport of embryos into the 
uterus, followed by their degeneration or expulsion. 

In the present study the effects of a single in- 
travaginal suppository containing 3.0.mg of Me PGFz« 
inserted 11 to 32.5 hours after ovulation were deter- 
‘mined. Following brief exposure to the drug, consis- 
tent with its local uptake, uterine and presumably 
oviductal contractility began to increase. The develop- 
ment of a sustained, laborlike pattern of uterine con- 
tractility corresponded with the attainment of elevated 
peripheral levels of 15 MF 2 to 4 hours after insertion. 
The initial inability of the drug to alter ovum transport 
may have been due to the time required for sufficient 
uptake of drug to initiate and sustain contractility of 
the reproductive tract. Since ova normally remain in 


the oviduct of the rhesus monkey up to 72 hours after . 


ovulation,’ the progressive inability to recover ova from 
the oviducts with increased duration of exposure to Me 
PGF, is consistent with accelerated transport of ova 
through the tract following exposure in excess of 4 
hours. Moreover, the inability to recover ova from the 
uterus may reflect the concurrent induction of strong, 
laborlike uterine contractions and cervical dilatation, 
hallmarks of prostaglandin F action, both of which 
would favor uterine expulsion of the ovum. This is in 
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keeping with the assumption by other investigators that 
unrecovered ova are expelled from the genital tract as 
a result of enhanced oviductal and uterine contractions 
induced by PGFo, and that ova which enter the vege 
do not remain there. _ 

In contrast to the present results in the nonhuman 
primate, Croxatto and associates,’ while able to increase 
tubal motility in women through intravenous infusion 
of Me PGFE,,, could not demonstrate altered tubal ovum 
transport. The rate of prostaglandin administration also 
may be of importance. Rapid infusion of Me PGFoa 
produced a spasmlike increase in tubal tone’ not unlike 
that observed when PGF2, was injected intravenously in 


women,’® rhesus monkeys, and rabbits.! In contrast, a _ 


slow rate of prostaglandin delivery caused only an in- 
crease in amplitude of contractions, not tone, in the 
human.' Similar findings have been observed when 
prostaglandins were administered either vaginally® or 
subcutaneously’ to r rabbitsi in which ovunt transport was 
accelerated. 

The present findings are consistent with accelerated 
ovum transport in the rhesus monkey following ex- 


- posure to an intravaginal prostaglandin 15 methyl 


analogue in excess of 4 hours. The seeming. disparity 
between our results and those of Croxatto and asso- 
ciates may reflect a variety of differences including 
route of administration (intravenous infusion versus 
intravaginal suppository), type of prostaglandin used 
(15(S)-15-methyl PGFE;, versus 15(S)-15-methyl-PGF;,- 
methyl ester), and disparity in response between the 
human and infrahuman primate. 
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Coital activity and premature delivery 


WILLIAM F, RAYBURN, M.D.* 
EMERY A. WILSON, M.D. 
. Lexington, Kentucky 


The coital activities of 111 patients who delivered after spontaneous premature labor were 


- compared to a matched group of patients who subsequently delivered at :erm. The percentage of 


patients who were sexually active, the mean coital frequency, and the incidence of orgasm with -> 
coital activity were not significantly different between the two groups. Coital activity in the group 
delivering prematurely was significantly greater (p « 0.05) than that in the group celivering at term 
only when no apparent reason for premature labor (18 of 111 cases) was evident. This relationship 
was especially true after the thirty-second week of gestation. Normal coital activity does not result 
in premature delivery and should not be discouraged during pregnancy in the absence of 


complications. (AM. J. OBsTET. GYNECOL. 137:972, 1980.) 


PREMATURITY is the leading cause of neonatal mor- 
tality. Along with attempts to selectively arrest prema- 
ture labor and to improve intensive care of the new- 
born, any condition predisposing to premature labor 
should be sought and properly managed. Sexual be- 
.havior late in pregnancy may initiate labor and has 
been studied by several investigators.” $79 1% !! Seminal 
fluid is rich in various prostaglandins (especially Fag 
and E;)'* and could increase uterine contractility when 
absorbed from the vaginal mucosa into the maternal 
circulation. The purpose of this study was to further 
investigate coital activity during pregnancy and its re- 
lationship to premature labor and delivery. 
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Material and methods 


At the University of Kentucky Medical Center be- 
tween November, 1978, and May, 1979, all pregnancies 
were studied in which premature delivery followed 
spontaneous labor. The gestational age (26 to 37 
weeks) was determined by menstrual dating and 
Dubowitz! scoring of the neonate. A search for the 
primary cause of premature delivery in each case was 
undertaken by review of the patient's chart, physical 


examination, and private interview. The few patients 


who were told before the interview to abstain from 
sexual activity (for reasons of multiple gestation, in- 
competent cervix, or venereal disease) were excluded. 
Specimens of ürine from each patient were examined at 


. the time of delivery in order to exclude the possibility 


of an infection as a cause for premature labor. The 
reason for premature delivery was. unknown if there 
had been adequate prenatal care (3 clinic visits), and 
no known predisposing factor was present. 

An equal number of patients who were interviewed 
early in the third trimester and who later were deliv- 
ered at term (238 weeks) served as a control group. 


Both premature and control groups were matched 


(p > 0.05) as to race (92% white), parity (5696 primipar- 
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ous), gestational age (33.4 + 0.3 weeks), and social class. 
Data from this control group were obtained at weeks 
corresponding to those of premature delivery in the. 
premature group (Table I). 

Sexual histories were obtained from structured 
questions asked by the same investigator in a private 
setting in the clinic (control group) or on the post- 
partum ward (premature group). Specific information 
.sought included coital frequency (number of days of 
coital activity within the previous week), the presence 
of orgasm with the most recent coitus, and the interval 
between the last coitus and delivery (premature group) 
or time of questioning (control group). All data were 


recorded and analyzed by means of the chi-square or t 


test, as appropriate. A p value greater than 0.05 was 
considered to be not significant. 


Results 

During the 6-month study period, 111 premature 
deliveries were studied. The coital frequency was not 
significantly greater (p > 0.05) among those patients 
who were prematurely delivered (0.95 + 0.13 per week) 


than among those who eventually were delivered at - 


term (0.85 + 0.11 per week). Approximately one half 
(45%) of all patients had sexual intercourse within the 
week prior to interview, and the difference between the 
premature delivery group (45/111) and the term group 
(55/:11) was not statistically significant (Table II). Ap- 
proximately one half (54/100) of the sexually active 
patients reported orgasm with the last coitus, and the 
difference in frequency of orgasmic coitus was not 
statistically significant between the premature group 
and the control group. The percentage of patients hav- 
ing intercourse within 2 days prior to premature deliv- 
ery or to questioning was low (1696) and was not differ- 
ent between-the two' groups. Furthermore, no associa- 
tion was observed between the interval from the last 
coital experience, with or without orgasm, and the risk 
of subsequent premature delivery. The overall fre- 
quency of coitus in both groups decreased slightly as 
gestation progressed in the third trimester, but the rate 
of decline did not vary significantly between the two 
groups. 
Table III lists the primary factors predisposing to 
premature labor and delivery and the corresponding 
mean frequency of coitus. The most frequent reasons 
for premature delivery were prematurely ruptured 
amniotic membranes (PROM) or a previously docu- 
mented premature delivery. The frequency of coitus in 
the premature group was highest among those with 
either of these obstetric complications, but was not 
statistically greater when compared to the frequency of 


r 
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Table I. Patients in each group at corresponding 
weeks of gestation 


Weeks of gestation Premature group Control group 


26-27 4 2 
28-29 9 8 
30-31 21 20 
32-33 26 25 
34-35 33 33 
36-37 I5. 23 


Table II. Comparison in coital activity within ] 
week between the two patient populations 


|. | Premature | Control 
Cortal activity group group P 


None 66/111 56/111 0.05 
Present . 45/111 55/11] 20.05 
Recent orgasmic coitus* 8/18 10/17 0.05 
20.05 


Recent nonorgasmic coitus* 10/18 7/17 


*Coitus within 2 days prior to delivery. 


Table III. Relationship between primary 
predisposing conditions to premature delivery and 
mean coital frequency | 











Mean 
coital frequency 
Primary (coitus/last 
predisposing condition Patients weeks + SEM) 
PROM 27 1.31 + 0.28 
Prior premature delivery 15 1.20 + 0.26 ` 
Multiple gestation . 13 ,0.81 + 0.17 
Third-trimester bleeding ga 0 
Medical disorders 9 0 
Unknown 18 1.67 + 0.39* 
Other | .20 0.68 + 0.22 
Total 111 0.95 + 0.13 


*Significantly, greater (p < 0.05) than mean coital fre- 
quency of patients eventually delivering at term (0.85 + 


- 0.11). 


coitus in the control group. In addition, only two of the 
fifteen patients in the premature group who had a 
prior history of premature delivery had intercourse 
within 24 hours prior to labor, and orgasm was denied 
in both cases. Clinical evidence for chorioamnionitis 
before and after vaginal delivery was uncommon (7/85 


. cases, 8%). 


Eighteen (16%) of those patients in whom delivery 
was premature had no known predisposing factor. The 
frequency of coitus among this special group (1.67 per 
week) was significantly higher than that among the con- 
trol group (p « 0.05). No difference in the incidence of 
orgasmic coitüs was observed. Ten of these 18 patients 
were primiparous, and the frequency of coitus was not 
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greater than for the eight multiparous patients. Eleven 
of the 18 patients admitted to having had coital activity 
within the week prior to premature delivery. All were 
delivered of infants between the thirty-third and 
thirty-seventh week of gestation, and most (10 of 11 
patients) had had intercourse within 2 days prior to 
delivery. Coital orgasm was reported by six of these 10 


patients. Evidence of infection from the culturing of 


amniotic fluid or of acute inflammation of the sub- 
chorionic plate of the placenta was not sought. 


Comment 


This investigation examined the relationship be- 
tween coital activity and the risk of spontaneous prema- 
ture labor and delivery, because the safety of normal 
sexual behavior during the latter half of pregnancy has 
been uncertain. A unique feature of this study was the 


comparison between two groups (those who were de- : 


livered of infants prematurely and those who sub- 
sequently were delivered of infants at term) at the same 
gestational age. The data from the large number of 
premature deliveries in this study support the data of 
others-?: ' !! who found no association between the 
frequency of coitus and the onset of. premature labor 
and delivery. Furthermore, Perkins? found that the 
risk of prematurity was unrelated to the use of other 
sexual techniques. The data of this study further indi- 
cate that the general frequency of orgasm with coital 
activity is no greater among those patients who experi- 
ence premature delivery than among those who go on 
to term. This is in agreement with Perkins! findings? 
but not with the concepts proposed by Goodlin and 
associates” ? and Wagner and associates.” 
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This investigation of sexual behavior considers other 
conditions which mav predispose to premature labor 
and delivery. Coital activity was least among those with 
third-trimester bleeding, underlying medical prob- 
lems, and multiple gestations. Although not statistically 
significant, a slightly higher incidence of coital activity 
was present among those who were delivered prerna- 
turely if ruptured amniotic membranes occurred or if 
there had been a prior history of premature delivery. 
The data suggest that coital activity may have initiated 
premature labor among those who were delivered of 
infants prematurely for no known reason. These sex- 
ually active patients did undergo delivery closer to term 
(thirty-third to thirty-seventh weeks of gestation), when 
absor bed seminal prostaglandins are more likely to 


; trigger labor in a sensitive, primed uterus.” ? A sexually 
. transmitted amniotic 


infection, as suggested by 
Naeye,!! may have contributed to the onset of prema- 
ture labor. j 

The decrease in sexual activity reported in this study 
has also been reported by others. ? Reasons given in- 
clude awkwardness, physical discomfort, loss of attrac- 
tiveness, and loss of interest. Normal coital activity in 
the last trimester of pregnancy need not be discour- 
aged by the physician when there are no obvious pre- 
term complications (incompetent cervix, ruptured arn- 
niotic membranes, bleeding, multiple gestation). A 
pregnancy that is complicated by clinically arrested 
premature labor or a prior unexplained premature de- 
livery may benefit by abstinence from coitus during the 
last trimester. — | | 
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Qualitative detection of a human placental ` 
lactogen—binding substance by radioassay 


ALBERT V. HEAL, Pu.D. 
JOAN GLUCK, M.D. 
Miami, Florida 


Serum levels of human placental lactogen (hPL) were measured by radioimmunoassay, and a 
method was developed for the detection of an hPL-binding substance by radioassay. Three groups 
of women were investigated: (1) normal adult women who had never been pregnant; (2) women 
with normal pregnancies; (3) high-risk pregnant women (those demonstrating low levels of hPL). All 
women who had never been pregnant and most women who had normal hPL levels were found to 


be negative for the hPL-binding substance, whereas 80% of the women with hPL levels «4.0 
nanograms per milliliter in the third trimester were positive for the hPL-binding substance. The 
presence of an hPL-binding substance might have a significant effect on pregnancy, since it could 
bind andrreduce the functional availability of hPL or disrupt normal production of it, thus causing 
fetal loss or premature delivery. (AM. J. OBSTET. GYNECOL. 137:975, 1980.) 


HUMAN PLACENTAL lactogen (hPL) was isolated in 
1962,' and later the level of it was correlated with pla- 
cental mass.? Since then, serum hPL levels in the third 
trimester of pregnancy have been used in the clinical 
managerrent of fetal distress, neonatal asphyxia, and 
threatened abortion. — | 

Antibody activity against hPL was reported by Gus- 
don and associates? in 1970. However, they were only 
able to determine hPL antibody activity significantly in 
postpartum patients. In a later study, Iannuzzi and as- 
sociates,* using Immunodiffusion and affinity chroma- 
tography, purified hPL antibody and suggested that it 
was probably of the IgG class. However, only radioim- 


munoelectrophoresis was sensitive enough to detect ' 


anti-hPL activity in postpartum blood. 


Patients and methods 


Samples of serum obtained for study from 220 pa- 
tients were grouped as follows: 30 samples from men; 
10 samples from never-pregnant women; 5 samples 
from postpartum women; 62 samples of cord blood; 


and 113 samples from third-trimester pregnant wom- 
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en. All samples were from different patients. No serial 
samples were used in this study. hPL levels were de- 


termined in all samples, except those from men, by a 


commercially available radioimmunoassay procedure 
from Pharmacia Diagnostic, Inc. 

The procedure used for hPL-binding assay was a 
modification of the radioimmunoassay for hPL out- 
lined as follows. 

Extract unknown sera and controls. To properly la- 
beled test tubes add: 

1. 500 ul of unknown serum or control. 

2. 500 pl of dextran-coated charcoal. 

3. Mix and centrifuge at 1,500 x g at 4° C for 15 
minutes. (| 

Assay procedure. To properly labeled test tubes 
add: — 

1. 200 wl of extracted sera or controls. 

2. 200 ul of 125I-hPL added to extracted sera or 
controls. : 

3. Mix and incubate 16 to 24 hours at room tem- 
perature with constant rotation. 

4. After incubation, add 500 ul of dextran-coated 
charcoal and mix. 

5. Centrifuge at 1,500 x g in refrigerated centri- 
fuge at 4° C for 15 minutes. 

. 6. Separate supernatant in duplicate test tubes and 
count, 

7. Calculate positive cutoff. 

Normal controls and positive controls were included 
with the experimental samples each time the hPL- 
binder assay was performed, as a quality control check 
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Fig. 1. The relationship of hPL-binding substance to hPL in 
the serum of third-trimester pregnant women. 


on the procedure. Results were determined by calculat- 
ing a cutoff value as follows: (1) the average counts per 
minute (cpm) of the negative controls were calculated; 
(2) next, the ratio of the cpm of the negative control or 
patient to the average cpm of negative controls was 
calculated; (3) the standard deviation of the negative 
control ratios was determined and the cutoff value was 
set at two standard deviations above the mean negative 
control ratio. Samples were determined to be positive if 
the ratio was above the-cutoff value. 


Results 


None of the 10 women who had never been preg- 
nant had any detectable hPL-binding substance. The 
samples from postpartum women were also negative 
for hPL-binding substance. However, the sample size 
for this group was very small, and all the women were 
at least 2 months post partum. Of the samples of cord 
blood, 22.696 were positive, and most of the samples 
from the pregnant women who had low levels of hPL 
were also positive. Table I shows a breakdown of the 
positive samples according to group. 

The samples from the third-trimester pregnant 
women showed an increasing number that were posi- 
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Table I. Percent positive for hPL-binding substance 


" in the various study groups 


o Group | % Positive 


Postpartum women 0 
Cord blood w  22.6* 
: Pregnant women with low hPL (3.0 to 4.0 50* 

g/ml) l 

Pregnant women with low hPL («3.0 ug/ml) - | 80* 

Men ; l 

Never-pregnant women 0 
*P < 0.01. 


Table II. Percent positive for hPL-binding 
substance in third-trimester pregnant women with 
varying levels of hPL 


hPL level (ugiml) | % Positive 


4.5 ` 0 

>4.0 13.3 
3.0 to 4.0 *50* 

«3.0 80* 


*P « 0.01. 


tive for hPL-binding substance as the value of the 
serum hPL level decreased. Table II shows the break- 
down of the percentage positive for hPL-binding sub- 
stance with varying serum levels of hPL. There is obvi- 
ously a significant inverse correlation between hPL- 
binding substance and serum hPL levels (Fig. 1). 


. Comment 


The presence of a substance which reacts to a normal 
protein of pregnancy could have a significant effect on 
the pregnancy. This substance could bind hPL, thus 
reducing its functional availability or disrupting the 
normal production of it. The presence of an anti-hPL 
substance was shown to decrease the pregnancy rate in 
monkeys,? and has resulted in early destruction of fetal 
tissue in rats. | 

Since low levels of hPL have been correlated with 
fetal loss in early pregnancy? and premature delivery in 
the third trimester, the presence of an hPL-binding 
substance .could contribute significantly to the patho- 


genesis of these problems. In this preliminary study, we 


attempted to perfect a sensitive technique for measur- 
ing an hPL-binding substance, and have shown a sig- 
nificant correlation between low levels of hPL in the 


. third trimester of pregnancy and the presence of an 


hPL-binding substance (Fig. 1). The significance of a 
positive level of hPL-binder in men is not known, but 
similar findings were demonstrated by Gusdon and as- 
sociates.? 


We plan to develop a more sensitive technique and to | 


study patients prospectively. This hPL-binding sub- 


be 


oye 


*. 
5 


(9 


Volume 137 


Detection of hPL-binding substance 977 
Number 8 l 


stance will be identifed and looked for in early preg- 


nancy, and its presence will be correlated with clinical 
events. If the correlation proves to be significant, then 


attempts should be made to reduce the production of 
this substance so as to decrease fetal wastage and pre- 
maturity. 
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Methylumbelliferylguanidinobenzoate-reactive 


proteases in human amniotic fluid: Promising marker 


for the intrauterine detection of cystic fibrosis 


M. M. J. WALSH, Pu.D. 
HENRY L. NADLER, M.D.* 
Chicago, Illinots. 


Over 1,000 specimens of midtrimester human amniotic fluid have been analyzed for 
4-mathylumbelliferylguanidinobenzoate (MUGB) reactivity. The mean specific activity value 
(nanomoles of methylumbeiliferone (MU) formed per milligram of protein) for the control population 
(1,037) was 2.37 + 0.41. The mean specific activity values from a series of specimens of amniotic 
fluid derived from abnormal pregnancies (chromosomal and biochemical abnormalities, confirmed 
neural tube defects, abortions/stillbirths) were found not to vary significantly from value in the 
control population. The mean specific activity value of blood-tinged samples centrifuged to remove 


the red blood cell contaminants prior to freezing at 


— 20? C did not vary from the value for the 


control group, in contrast to the value for samples containing hemolyzed red blood cells 

(1.76 + 0.30). The mean specific activity values for all four groups (control, abnormal, spun, and 
unspun) were found to be significantly different (p « 0.001) from the mean specific activity value of 
1.24 + 0.12 for the four cystic fibrosis (CF) amniotic fluids. In addition, upon isoelectric focusing of 
the control and CF fluids on polyacrylamide gels, pH 5-7, subsequently stained for 
a-N-benzoyl-L-arginine ethyl ester activity, the controls gave a pattern of five activity bands with a pl 
of 5.1 to 5.4, whereas the CF fluids consistently gave only four. These data suggest the potential 
value of the MUGB-reactive protease assay for the intrauterine detection of cystic fibrosis. 


(AM. J. OBSTET. GYNECOL. 137:978, 1980.) 
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PREVIOUS REPORTS have indicated that the saliva and 
plasma of patients with cystic fibrosis (CF) are deficient 
in an arginine esterase activity. ? This has been dem- 
onstrated at a catalytic level with the use of a series of 
arginine ester substrates,* * and at a quantitative level 
with the use of 4- methylumbelliferylguanidinobenzoate 
(MUGB), a sensitive active site titrant of many serine 
proteases.* 5 We have previously reported significant 
differences in the extent of MUGB reactivity in acti- 
vated and catalytically inactive plasma,” ? as well as in 
cultivated human skin fibroblasts from patients with 
cystic fibrosis and obligate heterozygotes when com- 
pared to controls? | 
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More recently, MUGB-reactive proteases have been 
reportec to be present in specimens of both midtrimes- 
ter? and term!? !! human amniotic fluid. These pro- 
teases were found to have certain properties in com- 
mon with the arginine esterases in plasma known to be 


deficient in cystic fibrosis.!! Like plasma, the proteases» 


hydrolyzed esters of arginine, were reactive with 
MUGB, and had a pl of 5.1 to 5.4 upon isoelectric 
focusing. The pH optimum was 8.0, and catalytic 
activity was inhibited by soybean trypsin inhibitor 
(SII) benzamidine and (p-nitrophenyl)-p’-guanidi- 
no-benzoate- HC]. (NPGB), and was insensitive to 
1-chloro-3-tosylamido-7-amino-2-heptanone (TLCK) 
and p-hydrexymercuribenzoic acid (HMB)." This ac- 
tivity was lost after boiling, unchanged after dialysis 
and centrifugation, and stable upon repeated freeze- 
thaws and storage at —20° C. Upon gel filtration, two 
MUGB-reactive peaks were observed, one with a mo- 
lecular weigitt of 200,000 daltons and the other, 
100,000 daltons. Proteolytic activity toward protamine 
sulfate and a-N-benzoyl-L-arginine ethyl ester (BAEE) 
and inhibition by both benzamidine and STI were ob- 


served for each peak. Preliminary experiments indi-. 


cated a significant difference in the mean specific activ- 
ity of the specimens of midtrimester and term control 
amniotic fluid when compared to three specimens of 
CF amniotic fluid.!?: !! 

In order to document these findings and to establish 
a midtrimester control amniotic fluid range, the pres- 
ent study was undertaken. Data obtained from the 
ana.ysis of MUGB reactivity in over 1,000 specimens of 
amniotic fluid are the subject of this report. 


Material and methods 

MUGB and a-N-benzoyl-r-arginine ethyl ester were 
from Sigma Chemical Company; bovine serum albu- 
min was from Armour Pharmaceutical Company. 


 Benzamidine: HCl was purchased from Aldrich Chem- 


ical Company, Inc., and (f'-nitrophenyl)-f'-guanidino- 
benzoate: HC1 was from Nutritional Biochemical Cor- 
poration. Ampholines were obtained from LKB.. All 
other chemicals were reagent grade. 

Second-trimester amniotic fluid was available from 
amniocenteses performed for the intrauterine detec- 


tion of genetic and other fetal abnormalities. An . 
. aliquot of each specimen (clear or blood tinged) was 


centrifuged at 3,000 rpm for 10 minutes at 4° C to 
separate the cells and, if necessary, maternal blood con- 
taminants from the fluid; and the clear supernatant 
was stored at —20° C if not used immediately. Gesta- 
tional dating was calculated from the last menstrual 
period. and confirmed by ultrasound. Analyses were 


MUGB-reactive proteases in amniotic fluid 979 


Table I. MU titer values and specific activities of 
midtrimester amniotic fluid proteases from control 
and abnormal pregnancies 












Titer 
value (nmoles Specific 
Outcome MU /ml)* activity* 





Control .1,037 12.04 + 3.41 2.37 + 0.41 

Biochemical abnor- 5 9.91 + 1.64 2.36 + 0.49 
malities 

Chromosomal abnor- 15 12.87 + 2.91 2.42 + 0.25 
malities 

Chromosomal poly- 13 10.73 + 1.96 2.39 + 0.37 
morphisms 

Neural tube defects 5 11.04 + 0.65 2.54 + 0.27 

Elevated a-fetoprotein 7 12.50 + 1.82 2.36 + 0.21 

Abortions/stillbirths 13 11.66 + 3.22 2.24 + 0.38 
*Mean + 1 SD. 


made of a total of 1,162 specimens, from between 14 
and 19 weeks’ gestation. The outcome of pregnancy 
was unknown at the time of MUGB and/or gel analysis. 

The reaction of MUGB with amniotic fluid proteases 
was performed according to Jameson and associates? 
and as recently reported by this laboratory.'?: ! Twenty 
microliters of amniotic fluid and 20 yl of distilled water 


‘or 0.20M benzamidine was incubated for 2 hours with 


20 ul of 0.20 mM MUGB in 0.10M veronal buf- 
fer: HCl, pH 8.3 with 4% dimethylsulfoxide (DMSO), 
at room temperature in the dark. The reaction was 
terminated by the addition of 2 ml of the veronal buf- 
fer, and the amount of 4-methylumbelliferone (MU) 
released was determined fluorometrically by means 
of an Aminco-Bowman spectrofluorometer. Excitation 
was at 365 nm, and emission, at 450 nm. All titrations 
were done in triplicate. In order to correct for the 
spontaneous liberation of MU, blanks containing 20 pl 
of distilled water, 20 ul distilled water or 67 mM ben- 
zamidine, and 20 wl of 0.20 mM MUGB in 0.10 veron- 
al: HCl, pH 8.3 with 4% DMSO, were included. In a 
typical experiment, the fluorescence values obtained 
when a sample of second-trimester amniotic fluid was 
reacted with MUGB under our specific reaction condi- 
tions in the absence of benzamidine corresponded to 
19.50 nmoles MU released per milliliter and 6.23 
nmoles MU released per milliliter in the presence of 67 
mM benzamidine: HCl. The difference (13.27 nmoles 
MU released per milliliter) is taken as the index of the 
MUGB-reactive proteases (extent of reaction) in the 
specimen of amniotic fluid. 

Since these assays are not conventional rate assays, 
but are similar to active site titrations,* 9 !^ !5 activity 
expressed as MU titer value (nmoles MU released per 
milliliter of amniotic fluid) or as specific activity 
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Table II. MU titer values and specific activities of midtrimes er control amniotic fluids: clear versus 


Milligrams Titer value 
|. No of proteirdml* (nmoles MU/ml)* 


blood-tinged samples 





Control amniotic fluids 


. Clear fluids , i 1,037 
Maternal blood contamination t 20 
Maternal blood contaminationt " 483. 


*Mean + ] SD. 


+Specimens of amniotic fluid centrifuged at 3,000 rpm, 10 


storage at —20° C (spun). 


5.99 + ..69 
5.84 + 1.49 
7.73 + £68 


Specific activity” 
12.04 + 3.41 2.37 + 0.41 
12.84 + 2.60 2.26 + 0.42 
13.37 + 4.44 1.76 + 0.30 


minutes, 4° C to remove red blood cells prior to assay and/or 


Specimens of amniotic fluid containing hemolyzed red blood cells unspun). 


Table III. MU titer values and specific activities of 
midtrimester control CF amniotic fluid proteases - 


Titer value 
No. (nmoles MU iml)* 





Outcome Specific activity* 


Controls 1,037 12.04 + 3.41 2.37 + 0.41 
CF No. Im l 4.32 1.30 
CF No. 2m l 4.73 1.24 
CF No. 3m 1 5.52 1.34 
CF No. 4, 1 


3.01 1.06 


*Mean + 1 SD. . 
m = Midtrimester amniotic fluid; t = term amniotic fluid. 


(nmoles MU released per milligram of protein), and 
not as MU formed per unit time. 

Protein was determined according to the method of 
Lowry and associates! with the use of bovine serum 
albumin (BSA) as standard. . 

Proteases in amniotic fluid were separated by isoelec- 
tric focusing on 5% polyacrylamide -gels containing 
_ 0.75% ampholine (LKB, pH 5-7) and were stained for 


arginine esterase activity with the use of BAEE and - 


alcoho! dehydrogenase at pH 9.2, as previously de- 
scribed. *: *!! Parallel gels were immersed in 0.20 mM 
MUGB in 0.10M veronal buffer- HCl, pH 8.3 with 4% 


DMSO, for 10 minutes in the dark and were then _ 


" washed with the veronal buffer. 

Data were analyzed for statistical.significance by the 
Student's t test, with the use of the Scientific Informa- 
tion Retriever (SIR) and Statistical Package for the So- 
cial Sciences (SPSS) systems (Vogelback Computing 
Center, Northwestern University, Chicago, Illinois). 


Results 


Quantitation of midtrimester amniotic fluid pro- 
teases with MUGB. Over 1,000 samples of midtrimes- 


ter amniotic fluid were analyzed for MUGB reactivity 


(Table I). Among those from whom the samples were 
obtained, there were subsequently 1,037 normal preg- 
nancy outcomes (control); five pregnancies had bio- 


chemical abnormalities, 15 had chromosomal abnor- | 





ma.ities, 13 had chromosomal polymorphisms, five had 
corfirmed neural tube defects, seven had elevated 
alpaa-fetoprotein levels, and 13 terminated in either 
abostions or stillbirths. The mean specific activity val- 
ues (nmoles MU formed per milligram of protein) of 
the six abnormal pregnancy groups were not sig- 
nificandy different from the values of the control 
grot p, and the ranges were similar. 

A second series of analyses was performed on, sam- 
ples of amniotic fluid contaminated with maternal 
blood but centrifuged prior to storage at —20* C to 
remcve the red blood cells (spun), as compared to 
samples frozen without centrifugation and contam- 
inatel with hemolyzed red blood cells (unspun). As 
seen n Table H, although the MU titer values (nmoles 
MU ber milliliter) of the clear, spun, and unspun 
groups were quite similar, the level of protein was 
highe- in the latter group (7.73 + 2.68) when com- 
pared to either of the other two groups (5.22 + 1.69; 
5.84 — 1.49), lowering the derived specific activity of 
that g-oup (1.76 + 0.30) when compared to the control 
(2.87 € 0.41) and spun (2.26 + 0.42) samples. The 
mean specific activity values of the clear and spun 
group were not significantly different, whereas when 


either control or spun was compared to unspun, the 


differences in the means were statistically significant 
(p « 0.001). 

The comparison in MUGB-protease reactivity of the 
control amniotic fluid and four CF fluids studied to 
date is shown in Table III. The specific activity values 
for these four fluids are significantly different from the 
mean control, spun, and unspun values (p « 0.001). 

Isoelectric focusing of samples of midtrimester 
control and CF amniotic fluid. Isoelectric focusing of 
midtrimester control amniotic fluid on 5% polyacryl- 
amide g=ls, pH 5-7 and subsequent staining with BAEE 
and alcohol dehydrogenase at pH 9.2 yielded five 
bands o` activity with a pl of 5.1 to 5.4. Parallel gels 


could al o be stained with MUGB (0.20 mM), with at - 


least three major bands observed in the same pl region. 
In contrast, a single BAEE-alcohol dehydrogenase 


bie 
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band (acid— base; band 3 or 4) was consistently absent 


-in the CF amniotic fluids (Fig. 1). 


Comment 


These results indicate the potential value of the 
MUGB-reactive proteases in midtrimester amniotic 
fluid for the intrauterine detection of cystic fibrosis. 
Although our sample size of four CF fluids is small, the 
consistent quantitative differences in the level of 
MURG-reactivity both at a nmoles-MU/ml basis and 
when normalized to protein (specific activity), and the 
absence of an activity band upon isoelectric focusing 
when any of the CF fluids are compared to the controls, 
strongly suggest the usefulness of this approach for the 
prenatal diagnosis of cystic fibrosis. 

It is important to be aware of the problem encoun- 
tered with blood-tinged specimens. It is evident that, 
although the unspun samples had a similar mean MU 
titer value wien compared to the controls, the protein 
was higher, as would be expected after hemolysis of red 
blood cells, thereby lowering the mean specific activity 
of that group. This problem could be avoided by cen- 
trifugation of the specimen of blood-tinged amniotic 


. fluid prior to either storage at —20° C or assay. Al- 


though it was observed that the mean specific activity 
value of the blood-tinged unspun samples varied sig- 
nificantly from the value of the control group, that 


value was still significantly different from the value of . 


the CF samples studied to date. 

. There are many sources from which the MUGB- 
BAEE reactive proteases in amniotic fluid may be de- 
rived. These include fetal saliva, urine, and sloughed 
cells, and maternal transudates, to name just a few. The 
specific source or combination of sources of the pro- 
tease(s) that we measured is not known at this time. 

Cne theoretical problem which must be evaluated is 
the ability to distinguish heterozygote from affected 
fetuses. It has not been possible to define as yet the 
value of MUGB in amniotic fluid for heterozygotes. 
One would have expected that at least 50 of the fluids 
analyzed represented heterozygotes, on the basis of the 
gene frequency in the Caucasian population. On 
theoretical grounds, two out of three of the nonaf- 


fected fetuses in the at-risk group should be heterozy- 


gotes. Although some of the values were at the lower 
end of the normal range, the numbers were too small 
to be significant. We have arranged to monitor a num- 
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Fig. 1. Gel banding patterns obtained after isoelectric focusing 
of a control specimen and CF midtrimester amniotic fluid 
specimen on 5% polyacrylamide gels at pH 5-7 and stained for. 
arginine esterase activity with the use of BAEE and alcohol 
dehydrogenase at pH 9.2. Left: Control banding pattern of 
BAEE-reactive proteases, pI 5.1 to 5.4. Right: CF banding 
pattern of BAEE-reactive proteases, pH 5.1 to 5.4. Arrow 
indicates position of the missing band. 


"ber of pregnancies of affected women, and these 


should provide the definitive answer to this important 

Despite this, these quantitative data, coupled with the 
isoelectric focusing results, lead us to believe that we 
may have a practical, reliable, and facile experimental 
means of assessing CF prenatally. On this basis, we are 
presently monitoring a number of pregnancies at risk 
for cystic fibrosis. To date, the sample size is small, 
consisting of nine pregnancies, the outcome of which 
will be known in 4 to 5 months. In one case in our 
amniocentesis program, the diagnosis of CF in a preg- 
nancy at risk was strongly suggested after MUGB assay 
of the fluid and, in addition, the amniotic fluid cells. A 
four-banded gel pattern was also observed. The infant 
was subsequently confirmed to have CF on the basis of 
a positive sweat test. 
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Clinical implications of prospective antepartum fetal 


heart rate testing 


LAWRENCE D. DEVOE, M.D. - 
Chicago, Illinois 


Nonstressed fetal heart rate testing was evaluated in the prospective management of 441 high-risk 
pregnancies in which delivery was effected between July 1, 1977 and May 1, 1979. In Group I, 297 
patients underwent 668 nonstress tests (NSTs); all had subsequent contraction stress tests (CSTs) 
which formed the basis of their management. In Group Il, 144 women had 293 NSTs; CSTs (99) 
were performed only when preceding NSTs were nonreactive; antenatal management evolved from 
the outcome of either nonstress testing or contraction stress testing when applicable. Perinatal 
outcome was correlated only with tests performed within 1 week of delivery. Both groups had equal 
frequencies of reactive NSTs; good fetal outcome was usually predicted by normal NST reactivity. - 
Omission of CSTs when preceding NSTs were reactive did not alter perinatal outcome. NST 
nonreactivity is less specific, although generally associated with a higher incidence of perinatal 
morbidfty and intrauterine growth retardation (IUGR). CSTs more effectively separate the 
nonreactive fetuses with low risk of compromise (CST = negative) from those most compromised 
(CST = equivocal or positive). (AM. J. OBSTET. GYNECOL. 137:€83, 1980.) 


DurRinG the decade of the 1970s, antepartum fetal 
heart rate (FHR) testing assumed increasing impor- 
tance in fetal assessment. Early studies by Pose and 
associates! and Kubli and associates? laid the ground- 
work for contraction stress testing by retrospective cor- 
relation of abnormal FHR patterns with adverse fetal 
outcome. As clinical experience with contraction stress 
tests (CSTs) increased,?^? practical problems became 
more apparent: the testing was time consuming, re- 
quired the administration of drugs, and had specific 
contraindications. Moreover, truly positive or abnor- 
mal results were infrequent despite the high-risk na- 
ture of the pregnancies under invéstigation. 
Previously, Hammacher’ had investigated the rela- 
tionship of resting as well as contraction-related FHR 
changes in antepartum patients. Subsequently, Lee and 
associates’ and Rochard and associates? reported their 
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experience with "nonstressed" FHR testing. More re- 
cently, several groups have employed nonstressed FHR 
testing in fetal evaluation? t; each study emphasized 
the rapidity, safety, and clinical efficacy of this method. 
Evertson and associates!? have advocated the primary 
use of nonstress tests (NSTs) in screening high-risk 
pregnancies, reserving full CSTs for selected cases. 

= It would appear that, in spite of the shift in emphasis 
from the CST to the NST, problems common to both 
approaches persist. As yet, no universal criteria for 
evaluation of the tests have been established; thus, di- 
rect comparison of data from most earlier studies is 
impossible. Previously, the groups of patients studied 
varied considerably in total numbers, distribution of 
antenatal problems, and subsequent clinical manage- 
ment. Among those groups, perinatal mortality rates 
ranged widely and criteria for perinatal morbidity were 
inconsistently defined; therefore, the magnitude of the 
clinical impact, if any, of antenatal FHR testing has 
been difficult to assess. In view of these concerns, the 
selection of one modality over another might not be so 
appropriate in all institutional settings as in those re- 


ported earlier. 


In response to these issues, a prospective study was 
undertaken to investigate the clinical implications of 
antepartum FHR testing. The major areas explored 
were (1) the predictive accuracy of the NST and the 
CST, individually and combined; (2) the effects of se- 
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Table I. Primary indications for testing* 






Group II | 
(NST + 
Selective CST) 











Group I 
(NST + CST) 


Diagnosis 


IUGR 78 26.3 ` 40 27.8 

`- Post-datism 68 22.9 28 19.3 
Low or lestriols 23 . 4 8 5.5 
Previous fetal wastage . 14 -. 47 7 4.8 
Chronic hypertension 34 115 19 13.2 
Pre-eclampsia 15 5.0 11 75 
Diabetes: Classes A-D 30 10.2 12 8.3 
Drug addiction 19 6.4 10 6.8 
Miscellaneous _16 53 10 — 68: 


297 100.0 144 100.0 


* Analysis by x? method revealed no difference in the dis- 
tribution of diagnoses between the two groups. 


Table II. Interpretative criteria for NST and CST 
1. Nonstress test (NST )* 


Reactive: =3 accelerations (duration =15 seconds, am-. 


plitude 215 beats per minute, associated with fetal 
movement, in 30 minutes 

Nonreactive: Accelerations absent or inadequate in fre- 
quency, amplitude or duration 


2. Contraction stress test (CST)* 

Negative: No late decelerations during a 30-minute pat- 
tern of moderate-strong contractions occurring at a fre- 
quency of three per 10 minutes 

Positive: Late decelerations (amplitude =10 beats per 
minute, duration =15 seconds) associated with more 
than 30% of contractions 

Equivocal: Late decelerations present but associated with 
fewer than 30% of contractions 


*Tests were considered to be unsatisfactory when adequate 
FHR tracings could not be obtained or the desired contrac- 
tion pattern could not be produced with oxytocin infusion 
-rates of less than 19.2 mU/min. 


lective versus nonselective CST performance on fetal 
management and outcome; -(3) identification of an- 
tenatal problems best addressed by such testing. 


Material and methods 


The patients in this study were managed by the 
Obstetrical High-Risk Service of the Chicago Lying-In 
Hospital. Primary indications for FHR testing are listed 
in Table I. Two groups of patients were identified: 
Group I, 297 high-risk gravid women who underwent 
both tests (July 1, 1977 to December 31, 1978); Group 
II, 144 high-risk women who underwent NSTs, with 
selective CST performance (January 1, 1979 to May 1, 
1979). Fetal surveillance included serial sonographic 
cephalometrv and determinations of maternal urinary 
estriol. Gestational age of the monitored fetuses ranged 
from 30 to 42+ weeks, with the majority being between 
36 and 40 weeks. l 

All FHR testing was performed in an outpatient unit 
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Tezble III. Perinatal morbidity criteria 


1. Intrapartum fetal distress (two or more of the RHONE 
present during labor) 
a. Meconium 
5. Scalp pH 7.20 
=. Marked tachycardia or bradycardia 
a. Loss of “beat-to-beat” variability 
2. Late or severe variable decelerations 
2. Low Apgar score 
a. Five-minute score of =6 
3. Neonatal complications 
a. Requirements for intensive neonatal care 
>. Prolongation of hospital stay cereus 3 days for fetal in- 
dications 


IUGR (intrauterine growth re is defined as that con- 
dition in which the infant has a birth weight below the tenth 
percentile for assigned gestational age 


Table IV. Statistical comparison of study groups* 


Characteristic Group II 
Total number 297 144 
Patient age (yr) 23.7 + 6.4 24.0 + 6.2 
Grawidity ; 2.9 + 2.0 3.0 + 3.0 
Party | 1.4 X 01.7 LI 2 
Ges ational age at 39.4 + 2.1 39.0 + 2.0 
delivery (weeks) 
Fetal weight (grams) 3,073 + 598 3,066 + 642 
Placental weight (grams) 582 + 137 608 + 158 
Apgar score at 1 minute 8.0 + 1.5 8.0 + 1.6 
Apgar score at 5 minutes 9.1 + 0.9 8.9 + 0.9 
Tests/patient 2.4 2.1 
Periaatal mortality (96) 1.0 2.1 
Periaatal morbidity (96) 8.3 12.5 
Cesarean section rate (95) 9.3 14.6 


* Comparison by Student's t test or by x? wherever appro- 
priae revealed no significant difference between the two 
groups in all characteristics listed. 


with standard Hewlett-Packard 8030 or 8020 monitors 
or Corometrics 110A monitors employing Doppler 
FHE. transducers. A remote-controlled fetal movement 
indicator was triggered by the mother, and the record- 
ing of fetal movement was confirmed by supervisory 
personnel. Unitorm test conditions began with the pa- 
tient in the semi-Fowler position; monitoring of mater- 
nal vital signs was done every 10 minutes. An NST 
recoding was obtained during the first 30 minutes. For 
Group I patients, irrespective of NST outcome, an in- 
fusicn of oxytocin was begun with a Holter pump at a 
rate 5f 1.6 mU/min. Rate increases were made as neces- 
sary, but not more often than every 20 minutes, and 
never exceeded 19.2 mU/min. The CST was concluded 
wher. a pattern of moderate-to-strong contractions by 
palpation, occurring every 3 minutes, had been main- 
tained for 30 minutes. For Group II patients, NSTs 
were recorded in like manner, but CSTs were per- 
forrzed only when the preceding test pattern was non- 
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Fig. l. Antenatal management flow diagram. 


Table v Distribution of test results 


Reactive " . 7 . 230 \ 
Nonreactive 30 ad 60 
Total 247 43 2907 


1 WEEK 
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NEGATIVE EQUIVOCAL POSITIVE 
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- Group II 
CST result 


Reactive , Not done 119 
Nonreactive 12 13 25 
Total : — — 144 


* Analysis by x? test revealed no significant difference in NST outcome distribution between the two groups. 


tUnsatisfactory tests excluded. 


reactive. Most double test sessions were completed 
within 2 hours. 

All NST. and CST components were K ET sepa- 
rately on the day of completion. Criteria used in their 


evaluation are listed in Table II. Pregnancy manage- - 


ment, based on test outcome, is summarized in the flow 
diagram of Fig. 1. In Group I, management was de- 
termined by CST results alone. A negative pattern was 
followed by retesting.1 week later, whereas a positive 
reading prompted evaluation for induction of labor or 


cesarean section, depending on the condition of the ' 


cervix and fetal presentation. Equivocal CSTs were re- 
peated within 24 hours; if they were persistently 
equivocal or became positive, management was the 
same as in the positive group, and, if negative, retesting 
was performed 1 week later. In Group 1I, reactive 


NSTs led to retesting 1 week later; nonreactive NSTs. 
were followed by CSTs with resultant. management as- 
in Group I. Typical examples of reactive and nonreac- - 
tive NSTs are seen in Figs. 2A to 2C. 

All patients who underwent labor received continu- 


ous electronic fetal monitoring, with sampling of fetal 
scalp blood performed as indicated. Infants were as- 
sessed immediately post partum by a neonatologist for 
general condition, Apgar scores, and accurate gesta- 


tional dating. Subsequent care was rendered by either. 


wo 


high-risk or normal-infant units. Perinatal morbidity 


_ was assigned by the criteria listed in Table III; perina- 


tal mortality will be discussed in the following section. 


FHR test results used in: the study are derived only 


from the final tests completed within 1 week of deliv- 
ery. All data were tabulated and subjected to statistical 
analysis as indicated in each table. 


Results: 


Group comparisons (Table IV). Group I contained 
297 women who underwent 668 combined NST-CSTs, 
and Group II was comprised of 144 women who under- 
went 293 NSTs with 99 subsequent CSTs. Seven women 
in Group I were excluded from final analvsis because of 
unsatisfactory FHR tracings (Table V): Both groups 
were statistically similar for the following characteris- 
tics: patient age, gravidity, and parity; gestational age 
at delivery; fétal and placental weight; Apgar scores at 
l:and 5 minutes; number of antepartum tests per pa- 
tient; perinatal morbidity and mortality; the incidence 
of intrauterine growth retardatiori (IUGR); and rate of 
primary cesarean section (Table IV). The distribution 
of antenatal.diagnoses was not significantly different in 


: ‘the two groups (Table I). 


Table V indicates that both groups had similar rates 


. of reactive and nonreactive e NSTs. Moreover, nonreac- 
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Fig. 2A. Reactive nonstressed FHR tracing. Accelrrations present with fetal movement. 
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Fig. 2B. Nonreactive nonstressed FHR tracing. No acceErations in response to fetal movement or 
spontaneous, mild uterine contractions. A subsequent CS T was negative. 


tive NSTs in each group were followed by abnormal 
(equivocal or positive) CSTs in almost 50% of cases. 

Study Group I (combined NST-CST). Tables VIA 
and VIB present the individual and combined NST- 
CST results and the associated perinatal data. When 
NST outcome alone was considered, morbidity and in- 
cidence of IUGR were significantly lower in the fetuses 
with reactive tests than in those with nonreactive tests. 
Similarly, when only CST outcomie was examined, 
fetuses with negative tests were much less likely to have 
adverse perinatal performance than those with abnor- 
mal tests (Table VIA). 

Most fetuses with reactive tests (95%) had sub- 


sequently negative CSTs; nearly one half of the fetuses 
witF nonreactive tests had subsequently: abnormal 
CSTs. When the results of the two tests were combined, 
four subgroups were identified. The fetuses with reac- 
tive NSTs and negative CSTs were least compromised, 
whereas those with nonreactive NSTs and abnormal 
CSTs had the worst outcomes. The other two sub- 
groups were mutually similar, and the fetal per- 
forraances were ‘intermediate to the two previously 
mertioned categories (Table VIB). 

Two of the three perinatal deaths in Group I were 
preceded by reactive NSTs and negative CSTs. The 
first death was that of a 3,600-gram infant, 37 weeks' 
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Fig. 2C. Nonreactive nonstressed FHR tracing. No fetal movement or accelerations present. A 


subsequent CST was positive. 


Table VIA. Independent NST-CST correlation with fetal outcome (study Group I) 









Test outcome 


NST 
(1) Reactive 230 
(2) Nonreactive 60 
CST 
(3) Negative 247 
(4) Abnormal 43 


2 (0.9%) 
I (2.0%) 


2 (0.8%) 
1 (2.0%) 






IUGR 
incidence t 


\ 


29 (13%) 


12 (5%) 


13 (22%) > P<0.01 20 (334) 9&0: 01 
13 (5%) 33 (13%) 
12 (28%) > P«0.01 16 (379) ? «0.01 





*No significant difference between (1) and (2) or (3) and (4) as determined by Fisher's exact probability test. 


+All P values for these comparisons determined by x? test. 


Table VIB. Combined NST-CST correlation with fetal outcome (study Group I) 


NST + CST outcome 


(1) Reactive + negative . 217 
(2) Reactive + abnormal 13 
(3) Nonreactive + negative 30 
(4) Nonreactive + abnormal 30. 


Total Perinata! Perinatal 
number mortality * morbidity t 


0 (0%) 
0 (0%) 
1 (3%) 


IUGR 
incidence t 
2 (0.9%) 10 ae 27 (13%) 
2 (15%) 2 (15%) 
3 (10%) P<0.01 7 0 X pco 
10 (33%) 13 (44%) 





*No significant difference between any two groups as determined by Fisher's exact probability test. 
+All P values for these comparisons were determined by the x? test. 


gestation, who was delivered by emergency cesarean 
section for acute fetal distress resulting from in- 
trapartum abruptio placentae. Apgar scores were 0 and 
1, at l and 5 minutes, respectively; death on the second 
neonatal day was caused by intracerebral hemorrhage. 
The second death was that of a 2,690-gram infant, 
stillborn at 36 weeks' gestation to a mother who had 
massive abruptio placentae prior to admission to the 
hospital. The third mortality was that of a 3,040-gram 
infant with a preceding nonreactive NST and positive: 
CST. Induction of labor was initiated at 39 weeks' ges- 


tation, and vaginal delivery by midforceps rotation re- 
sulted in an infant with Apgar scores of 2 and 4, at 
] and 5 minutes, respectively. Death at 11 days of age 
was attributed to intracerebral hemorrhage. 

Study Group II (NST, selective CST). This group 
consisted of patients who underwent CSTs only if the 
preceding NSTs were nonreactive. Pertinent fetal data 
are presented in Table VII. Normal NST reactivity 
carried the same fetal prognosis as for comparable 
fetuses in Group I. In fetuses with nonreactive NSTs 
and negative CSTs, perinatal outcome was not sig- 
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Table VII. NST + selective CST correlation with fetal outcome (study Group II) 






Test outcome 


NST : l 
(1) Reactive 119 
(2)\Nonreactive 25 
NST + CST 
(3) Nonreactive + negative 12 
(4) Nonreactive + abnormal 13 


Total Perinatal Perinatal 
l number mortality * morbidity t 






IUGR 
incidence t 


1 (0.896) 10 (896) = c (9%) 
2 (8.0%) 8 (32%) > P<0.01 8 (329,7 P «0.01 
0 (0%) - 1 (896) 1 (8%) 
2 (15%) 7 (54%) P<905 3 (549, «0-05 





*No significant difference between any two groups as determined by Fisher's exact probability test. 
T All P values for these comparisons were determined by the x? test. 


nificantly different from that in the reactive group. 
However, fetuses with nonreactive NSTs and abnormal 
CSTs had a significantly higher incidence of IUGR and 
morbidity,- similar to the corresponding category of 
Group I. 

There were also three perinatal deaths in Group Il. 
One occurred 3 days after a reactive NST in a 4,950- 
gram infant, 37 weeks' gestation, stillborn to a mother 
with diabetes mellitus, Class C. No acute antepartum 
causes were detectable at autopsy. One death followed 
a nonreactive NST in a 33-week, growth-retarded in- 
fant delivered by cesarean section because of a strongly 
positive CST. The infant, 1,160 grams in weight, with 
Apgar scores of 2 and 3 at 1 and 5 minutes, died on the 
second postnatal day from hyaline membrane disease. 
The final death was that of a 2,200-gram fetus, stillborn 


at 37 weeks to a mother with idiopathic thrombocyto- 


penia; the mother had received high doses of predni- 


. sone (50 to 100 milligrams per day) throughout gesta- 
. tion. Two days earlier the NST had been reactive but 


showed periodic late decelerations; the CST had been 
equivocal and fetal movements ceased within the next 
24 hours. Autopsy revealed only very hypoplastic ad- 
renal glands and a small.pituitary gland; placental 
weight was 235 grams. 

Test outcome and antenatal management. Except 
for previous cesarean section patients, labor was per- 
mitted in all Group I patients with negative CSTs and 
in all Group II patients with reactive NSTs or sub- 
sequent negative CSTs. The resultant 368 patients un- 
derwent 39 primary cesarean sections; 34 for cephalo- 
pelvic disproportion or malpresentation, and five for 
intrapartum fetal distress. i 

Fifty-six patients from Groups I and II had abnor- 


mal CSTs. Five of these patients underwent cesarean , 


section without labor: two had repeat procedures, and 
three with unfavorable cervices or malpresentations 
underwent primary operations. The other 51 patients 
were allowed to undergo labor, with seven of them re- 
quiring primary cesarean section: three had cephalo- 
pelvic disproportion, and four experienced intrapar- 
tum fetal distress. Overall, the rate of intrapartum fetal 


distress that necessitated cesarean section was four 
times that of the preceding population with negative 
CSTs or reactive NSTs. 

Correlation of NST-CST outcome and clinical diag- 
nosis. In Group I, clinical diagnosis could be correlated 
with the outcome of both tests in all patients studied. 
Suspected IUGR and postdatism, the fnost frequent 
test indications, were confirmed in 48 and 16 cases, 
respectively. Thirty-six of the confirmed cases of IUGR 
derived from the 78 patients suspected of this diag- 
nosis. The rate of perinatal morbidity for these infants 
was 2096, whereas the 42 non-IUGR infants had a 
morbidity rate of 2.5%. Abnormal NSTs and CSTs 
were seen in 3396 of the IUGR infants and in 9.596 of 
the normal fetuses. Fourteen postmature infants were 
confirmed by clinical criteria among the 68 suspected 
cases; their perinatal morbidity was 29%, compared to 
6% in the other 54. The postmature infants had NST 
and CST abnormalities in 21% of cases: their normal 
counterparts had abnormal NSTs in 11% and abnor- 
mal CSTs in 7% of cases. 


Comparison of NST-CST and urinary estriol find- - 


ings. All patients had serial 24-hour determinations of 


estriol. Although low ór declining levels of estriol were . 


a primary NST-CST indication in only 796 of cases, 
3096 of the total group had subnormal values of estriol 
or declines of greater than 40% of the previous mean 


values. When urinary levels of estriol were normal, 


good fetal outcomes were as frequent as when either 
NS Ts or CSTs were favorable; combining the results of 


some or all of these tests, if normal, did not improve 


predictive accuracy. Perinatal compromise (death, 
morbidity, ‘or IUGR) was more accurately forecast by 
either CST or NST abnormality than by deranged val- 
ues of estriol. A combination of unfavorable fetal tests, 
either NST, CST, or estriol values, enhanced the prog- 
nostic accuracy for fetal outcome, when compared to 
single test results. 


Comment 


The major aim of this study was to evaluate the be- 
nefits and liabilities of antepartum management based 
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on nonstressed FHR testing. It was apparent that test 


criteria and even durations in earlier studies’ were 


derived from differing populations. We found that our 
criteria for reactivity clearly distinguished categories of 
differing fetal risk and were equally suitable for sub- 
sequent testing of similar high-risk populations. An 
initial NST period of 30 minutes was chosen to provide 
temporal equality with the control portion of the CST. 
Both our preliminary and subsequent observations re- 
vealed no predictable 20-minute “rest-wakefulness” 
cycles as suggested by the neonatal work of Sterman 
and Hoppenbrouwers."4 

The clinical significance of NST-perinatal outcome 


correlations is problematic on several grounds. Regard- | 


less of the test criteria employed, numerous factors 
influence such correlations: the variety and incidence 
of obstetric problems in the groups studied; the perina- 
tal standards chosen to assess outcome; the nature of 
clinical management subsequent to interpretation of 
the tesis. Series in which postdatism was the most 
common indication for NST? ® !! had the highest fre- 
quencies of reactive tests and favorable fetal outcomes. 
When other problems predominated, e.g., IUGR, Rh- 
isoimmunization, ect.,* !?, more abnormal NSTs and 
fetal compromise occurred. Furthermore, confirma- 
tion of suspected fetal problems is not consistently re- 
ported in the earlier studies, thus making the actual 
NST correlations most difficult. In our Group I, sus- 
pected IUGR and postdatism were the most frequent 
test indications. Abnormal NSTs and infant morbidity 
were siznificantly more common when either diagnosis 
was confirmed than when neither condition was 
verified. | , 

Objective assessment of NST results versus remote 
fetal outcome becomes increasingly difficult when more 
than one comparative standard is used. Perinatal mor- 
tality, although unequivocal and meaningful in retro- 
spective studies, becomes less common and more vari- 
able in incidence when studies are prospective, 1? 1? 13 
Few deaths occurred in our study groups; in fetuses 
with reactive tests, death tended to be the consequence 
of unpredictable accidents, whereas no consistent trend 
was seen in nonreactive group mortalities. Despite 
problems of definition, perinatal morbidity should ul- 
timately be a more sensitive indicator of test reliability 
in prospective investigations. As earlier intervention 
and better support have become more common, more 
viable infants with morbidity are being delivered and 
fewer stillbirths or neonatal deaths are occurring. In 
our population with reactive NSTs, perinatal morbidity 
was related to acute cord or obstetric accidents in over 
half of the cases. By contrast, morbidity in fetuses with 
nonreactive NSTs was most often-related to sequelae of 


IUGR. Adverse fetal outcome is rare in the reactive 
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NST group and is usually due to causes beyond the 
predictive scope of the test; in the nonreactive group, 
adverse fetal outcome is more likely to be a reflection of 
suspected antecedent conditions. 

NSTs which were nonreactive by our criteria lacked 
the prognostic accuracy of reactive tests. Only one 
previous study by Rochard and associates? showed a 
correlation between nonreactivity and fetal compro- 


mise which exceeded 60%. Their group-of patients had 


a high proportion of Rh-sensitized pregnancies, so that 
it is not comparable to our own population. We found 
that subsequent CSTs aided in dividing the fetuses with 
nonreactive tests into two groups: those with negative 
CSTs in whom the outcome was similar to that in 
fetuses with reactive tests; and those with abnormal 
CSTs who had considerably more compromise. 

Although the combination of both tests may reduce 
predictive errors, there was a good outcome in nearly 
one third of our nonreactive NST-abnormal CST 
cases. Trimbos and Keirse" have reported that abnor- 
mal NST patterns may appear in nearly one third of 
patients from a normal population with no fetal com- 
promise; persistently (two or more) abnormal NSTs 
were seen in almost one tenth of cases. Even though 
test criteria different from ours were employed, the 
inherent error of this modality may well fall some- 
where between those two figures. Krebs and Petres!? 
and Lyons and associates’? have addressed this issue by 
retrospective application of a multiple-factor scoring 
system to NST evaluation. The former!’ demonstrated 
improved specificity for reactive tests but no different 
sensitivity for abnormal tests; the latter? identify three 
groups of differing prognostic implication. Pearson 
and Weaver's have used a simpler system, again retro- 
spectively, and for antepartum intervals for only 24 
hours. Although such approaches have inherent ele- 
gance, they are more time consuming and more diff- 
cult to perform on ultrasound FHR records. The pro- 
spective validity of these methods. remains to be dem- 
onstrated, 

CST reactivity was not prospectively evaluated in this 
study and, therefore, did not influence clinica! man- 
agement; however, it was reviewed in all Group I pa- 
tients. Virtually all reactive NSTs (99.5%) were fol- 
lowed by CSTs, with normal reactivity (by NST cri- 
teria). Nearly half of the fetuses with nonreactive NSTs 
exhibited normal reactivity in subsequent CSTs. Peri- 
natal outcome was favorable when CST reactivity was 


. present; even when the CST had been graded as ab- 


normal, morbidity was only 6.0%, compared with 4.5% 
in the negative CST group. Conversely, absent or di- 
minished CST reactivity was associated with increased 
perinatal morbidity in fetuses with negative CSTs 


(19%) or abnormal CSTs (61%). As a result of these 
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observations, we have recently begun to investigate the 
prospective value of including CST se in our 
fetal assessment protocol. 

Obstetric management based on NST or CST out- 
come resulted in trials of labor and vaginal deliveries 
for the great majority of patients with reactive tests. 
Only 1.5% of patients with reactive tracings developed 
intrapartum fetal distress that required emergency ce- 
sarean section. Similar outcomes occurred in pregnan- 
cies in which NSTs were nonreactive but CSTs were 
negative; among these, only 2% of the patients who 
were allowed to undergo labor required cesarean sec- 
tion for fetal distress. Most (39/43) patients with non- 
reactive NSTs and abnormal CSTs were permitted to 
undergo labor. Four fetuses developed intrapartum 
distress that necessitated cesarean section; these were 

all cases of severe IUGR. The other fetuses in this 
group were delivered vaginally, and, although one 
third exhibited IUGR, the overall morbidity rate was 
only 12%. Our data suggest that most fetuses with ab- 
normal NSTs and CSTs may safely and successfully 


undergo vaginal delivery, but that fetuses suffering: 


more severe IUGR should be spared the stress of labor. 

We conclude that nonstressed FHR testing provides 
reliable antenatal information when normal reactivity 
is present; subsequent CST performance is unneces- 
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Prostaglandins in Blood Vessels. T. Tuvemo, Role of 
Prostaglandins, Prostacyclin, and Thromboxanes in the 


Control of the Umbilical-Placental Circulation. J. A. 
Kitterman and G. C. Liggins, Fetal Breathing Move- 
ments and Inhibitors of Prostaglandin Synthesis. S. Cas- 
sin, Role of Prostaglandins and Thromboxanes in the 


‘Control of the Pulmonary Circulation in the Fetus and 


Newborn. F Coceani and P. M. Olley, Role of Prosta- 
glandins, Prostacyclin, and Thromboxanes in the Control 
of Prenatal Patency and Postnatal Closure of the Ductus 
Arteriosus. P. IJ. Clyman, Ontogeny of the Ductus Arteri- 


osus Response to Prostaglandins and Inhibitors of Their. 


synthesis. W. F. Friedman et al., The Inhibition of Pros- 
taglandin and Prostacyclin Synthesis in Clinical Manage- 
ment of Patent Ductus Arteriosus. P. M. Olley and F. 
Coceani, Use of Prostaglandins in Cardiopulmonary Dis- 
eases of the Newborn. W. F. Friedman and K. M. Fitz- 
patrick, Effects of Prostaglandins, Thromboxanes, and 
Inhibitors of Their Synthesis on Renal and Gastrointes- 
tinal Functicn in the Newborn Period. 


1980, 176 pp., $27.50 ISBN: 0-8089-1280-1 


Microsurgery in Female Infertility 


Edited by P. G. CROSIGNANI and B. L. RUBIN 
Volume 1 of the “Serono Clinical Colloquia or Reproduction" 


Microsurgery in Female: infertility is the first volume in 
a new series ‘Serono Clinical Colloquia on Reproduction.’ 

The aim of this first colloquium was to bring together a 
small group of experts who have been active in develop- 
ing the field to discuss how microsurgery has progressed 
anc to incicate the clinical results that have been achieved 
with surgical techniques so far. Two of the authors. Dr. 
Swolin and Dr. Winston, summarize the discussions and 
stress the significance of recommendations from the mi- 
crosurgeon to other surgeons operating within the female 
abdomen. 


All the participants at the Serono meeting on microsur- 
gery felt there was an urgent need to publicize the pos- 


sibility of tissue trauma after pelvic survery. In the opin- : 
ion of gynecological fertility microsurgeons, surgery in. 


the small pelvis of young -women should be performed 


by surgeons familiar with the gynecological microsurgi- 
cal techniques. 


CONTENTS: C. A.. Eddy, Experimental Tubal Micro- 
surgery. R. M. L. Winston and R. A. Margara, Tech- 
niques for the Improvement of Microsurgical Tubal 
Anastomosis. K. Swolin, Electromicrosurgerv. G. Vas- 
quez et al., Human Tubal Mucosa and Reconstructive 
Microsurgery. W. Boeckx et al., Ovarian Microsurgery. 
V. Gomel, Clinical Results of Infertility Microsurgery. 
A. M. Siegler, Selection of Infertile Patients for Micro- 
surgery. K. Swolin, Application of Microsurgical Think- 
ing to General Pelvic Surgery. R. M. L. Winston, Atrau- 
matic Conservative Pelvic Surgery. Subject Index. 

1980, 142 pp; $21.00 ISBN: 0-8089-1258-5 


Edition for tne Americas published by Grune & Stratton. 


Send payment with order and save postage and aandling charge. 
Prices are subject 10 change without rotice. 


 GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW. 7DX 
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LOUISIANA STATE 
UNIVERSITY 
IN NEW ORLEANS 


Following full-time faculty positions are 
available: 




















1. Director of Gynecologic Endocrinology 





Director of Gynecologic Oncology 





Director of Maternal-Fetal Medicine 








General Obstetrician- Gynecologist 


Vb wn 


Director of program at affiliated Charity 
Hospital, Baton Rouge, La. 








Interested applicants should send a curricu- 
lum vitae to: 


Charles A. White, M.D. 
Professor and Head 
Department of Obstetrics and Gynecology 
L.S.U Schdol of Medicine 

£542 Tulane Avenue 

New Orleans, Louisiana 70112 
















An Affirmative Action/Equal Opportunity Employer 


THE COLLEGE OF PHYSICIANS & SURGEONS 
OF COLUMBIA UNIVERSITY 


presents 
The 4th Annual Postgraduate Medicine Course 


"JR — SURGICAL PATHOLOGY 


October 6, 7 and 8, 1980 
Monday, Tuesday, Wednesday 
8:30 A.M. - 5:30 P.M. 


Fee: $300 (or $125 per day) 
Resident's Fee: $150 (or $60 per day) 


24 Credit Hours in Category 1 of the 
A.M.A.'s Physician’s Recognition Award 


Cecilia Fenoglio, M.D., Luciano Ozzello, M.D., associates in the 
Departments of Pathology at the College of Physicians & Surgeons and 
the following guest lecturers. Program in honor of Raffaele Lattes, M.D. 





Jacob Churg, M.D. Virginia A. LiVolsi, M.D. 

* Joseph Eggleston, M.D. Robert W. McDivitt, M.D. 
William Hartmann, M.D. Franco Rilke, M.D. 

Robert Hutter, M.D. Juan Rosai, M.D. 

J.V. Johannessen, M.D. Paul P. Rosen, M.D. 

' A.L.A. Katzenstein, M.D. Maria Shevchuk, M.D. 
Leopold G. Koss, M.D. A. Talerman, M.D. 
Michael Koss, M.D. Myron Tannenbaum, M.D. 


Three-day course designed for pathologists, surgeons and clinicians 
interested in current advances and diagnostic criteria in selected areas 
of surgical pathology including diseases of the breast, genitourinary 
system, the lung and endocrine problems. Fee includes syllabus and 
luncheons. For information and applications contact: 
Dr. Elizabeth C. Gerst 
Continuing Education Center 
630 West 168th Street 
New York, N.Y. 10032 
Telephone: (212) 694-3682 
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Warning Uu 
Metronidazole has been shown to be carcinogenic in ^w 
mice and possibly carcinogenic in rats. (See Warnings) e 
Unnecessary use of the drug should be avoided. Its use e A 
should be reserved for the conditions described in the E 


indications section 


Indications: For the treatment of symptomatic trichomoniasis in 
females and males when the presence of the trichomonad has 
been confirmed by appropriate laboratory procedures (wet smears 
and/or cultures). Also for the treatment of asymptomatic females 
when the organism is associated with endocervicitis, Cervicitis. or 
cervical erosion. T vaginalis infection is a venereal disease and 
therefore, asymptomatic sexual partners of treated patients should 
be treated simultaneously if the organism is present. The decision 
to treat an asymptomatic male partner who has a negative culture. 
or one in whom no culture has been attemptec. is an individual 
one In any event. the consort should be treated with Flagy! in 
cases of reinfection. Flagyl is also indicated for acute intestinal 
amebiasis (amebic dysentery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS. the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of - 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 

It is not known whether this can be injurious to the newborn. 
If used during lactation. an alternative method of feeding may 
be elected. 


Tumorigenicity Studies in Rodents. Metronidazole has shown 
evidence of tumorigenic activity in a number of studies involving 
chronic. oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). One of the 
mouse studies revealed increases in the incidence of malignant 
lymphomas as well as pulmonary neoplasms associated with 





lifetime feeding of the drug. All these effects are statistically a 
significant. EC 

In two long-term toxicity studies in the rat there was a Aa 
statistically significant increase in the incidence of various neo- JEDER. 


plasms. particularly mammary tumors, among female rats on etos 
metronidazole over that noted in the control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
reported to be negative. 

Metronidazole has been reported to potentiate the anti- 
coagulant effect of coumarin and warfarin resulting in a pro- 
longation of prothrombin time. This possible drug interaction 
should be considered when Flagyl is prescribed for patients on 
this type of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl — 
(metronidazole) use: total and differential leukocyte counts are — 
recommended before and after treatment with the drug. especially a 
if a second course is necessary. Flagyl may interfere with certain 
chemical analyses for SGOT. Avoid alcoholic beverages during - 
Flagy! therapy because abdominal cramps. nausea, vomiting, 
headaches and flushing may occur. Discontinue Flagy! promptly 
if abnormal neurologic signs occur. Exacerbation of candidiasis 
may occur. In amebic liver abscess, aspirate pus during metro- 
nidazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- A > ae 
rhea, epigastric distress, abdominal cramping. constipation, a — sj e C ETC 
metallic, sharp and unpleasant taste, furry tongue. glossitis and — — — — | 
stomatitis possibly associated with a sudden overgrowth of — — 

Candida, exacerbation of vaginal candidiasis, an occasional re- — — 
versible moderate leukopenia, dizziness, vertigo, incoordination, — NES f 
ataxia, convulsive seizures, peripheral neuropathy. fleeting joint = 
pains, confusion, irritability. depression, weakness. insomnia. VOD DW 









mild erythematous eruptions, urticaria, flushing, nasal congestion. 
dryness of the mouth, vagina or vulva, pruritus, dysuria, cystitis. 
a sense of pelvic pressure, dyspareunia, fever, polyuria, incon- — e 
tinence. decrease of libido, proctitis, pyuria and darkened urine 
have occurred in patients receiving the drug. Patients receiving 
Flagyl may experience abdominal distress, nausea, vomiting, 
flushing or headache if alcoholic beverages are consumed. The 
taste of alcoholic beverages may also be modified. Flattening 
of the T-wave may be seen in ECG tracings. se 


SEARLE Searle & Co. 

San Juan, Puerto Rico 00936 
Address medical inquiries to: 

G. D. Searle & Co. 


Medical Communications Department, Box 5110 
Chicago, Illinois 60680 
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His trichomoniasis can 
make her therapy useless 
. unlessthey both take... 


When the male is not treated for Trichomonas vaginalis, the female— 
no matter how well she cooperates with therapy— probably will become 

4 reinfected. To arrest this infection/reinfection cycle, both infected 
partners must be treated simultaneously. 













The only systemic trichomonacide—In the female, tichomoniasis 

is a multiorgan disease. Trichomonads invade the vagina, and are often 
deeply entrenched in the endocervix, Skene's and Bartholin's glands, 
the urethra, and the bladder. The male genitourinary tract has seven 
possible sites of infection. Only the systemic action of Flagyl can 
eliminate sequestered trichomonads from these sites; topical treat- 
ments are ineffective. 


Effective in both partners— Because it reaches infection sites via the 
bloodstream, Flagyl is the only tnchomonacide that is effective in both 
men and women. And Flagyl is the only available agent of its kind. 


The only effective trichomonacide for couples 


I 250-mg. tablets 


F lagy (metronidazole) 


Please see adjacent page for brief summary of prescribing information. 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 











-Sure as a new day will dawn, . 
 Peri-Colace works with gentle, proven ENTRY - 


PERI-COLACE combines the gentle | PERI-COLACE is predictable —gentle PERI-COLACE —gentle, proven, pre 
laxative and effective stool softener © evacuation usually occurs within 8 to ... dictable. In capsule and liquid form 


so often needed when bowel motility 12 hours. It is useful in obstetrical mw 
is depressed. PERI-COLACE acts gently ~ patients, as well as in geriatrics, pre- RI L 4 
_to induce peristalsis, while the stool- . and postoperative patients, the con- J 


softening agent lets natural intestinal . valescent, in patients with medication- -casanthranol and dioctyl sodium sulfosuccina 
water permeate stools. related suppression of bowel motility “Gentle laxative plus stool. spren 
and children. 
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PHARMACEUTICAL DIVISE 


